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Overview

Letter ballot comments received for SAT (documented in 06-121r0) reflect diverging opinions about the basic
mapping of ATA logical sectors to SCSI logical blocks. Two related aspects of this are:

a) the mapping of logical block addresses between ATA and SCSI command sets; and
b) the mapping of the number of bytes within each block between ATA and SCSI command sets.

Item b is the more crucial element, with the result there driving the resolution of item a.

One school of thought is that because most ATA disks are formatted fixed 512-byte logical sector sizes, a
SATL should implement a one-for-one mapping and support only a fixed 512-byte logcial block size without
protection information.

The other school of thought says that many factors drive the need to provide more flexibility in the mapping of
ATA sectors to SCSI logical blocks:

a) recent modifications to ATA provide for larger physcial sector sizes (e.g., 4096);
b) various methods exist for providing data protection capabilities in a SATL, and many of those methods
involve something other than a one-for-one mapping.

This proposal is intended to define a common direction regarding resolution of the SAT LB comments affecting
the mapping between ATA logical sectors and SCSI logical blocks, as well as identifying which changes are
required in which subclauses in the SAT standard to resolve those LB comments. The LB comment resolution
for each LB comment listed in 06-121 related to block mapping will simply refer to this proposal as the
resolution.

This proposal defines two models:

a) A direct mapping model to translate between SCSI logical blocks and ATA logical sectors that
provides a mapping of ATA logical sectors to SCSI logical blocks where SCSI logical blocks and ATA
logical sectors contain the same number of bytes, and the ATA LBA for an ATA logical sector is the
same value as the logical block address for the corresponding SCSI logical block. The reported
capacity of the SCSI logical unit is less than or equal to the reported capacity of the ATA device.

b) An indirect mapping model that allows ATA logical sector size to be different than SCSI logical block
lengths, different addressing of SCSI logical blocks and ATA logical sectors, and skewing block
boundaries between ATA logical sectors and SCSI logical blocks.

A SATL implements one or the other of these two models.
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Suggested changes
Add a definition for ATA Logical Sector Size

3.1.x ATA device capacity: The capacity of an ATA device, in bytes, is the ATA logical sector size (see 3.1.x)
times one more than the ATA maximum LBA (see 3.1.x).

3.1.x ATA logical sector size: The size of an ATA logical sector in bytes, calculated as two times the value
returned in ATA IDENTIFY DEVICE data words 118:117 (see ATA8-ACS) if the ATA device returns a value of
one in ATA IDENTIFY DEVICE data word 106 bit 12 (i.e., the ATA device supports the Long Logical Sector
feature set). The size of an ATA Logical Sector is 512 bytes if the ATA device returns a value of zero in ATA
IDENTIFY DEVICE data word 106 bit 12 (i.e., the ATA device does not support the Long Logical Sector

feature set).

NOTE <x> - The Loqical Sector Size indicated by an ATA device is represented in words; therefore, the
number of bytes in an ATA device logical sector is two times the value indicated in the Logical Sector Size.

3.1.x ATA maximum LBA: The maximum user L BA for 48-bit address feature set returned in ATA IDENTIFY
DEVICE data words (103:100) minus one if the ATA device returns a value of one in ATA IDENTIFY DEVICE
data word 86 bit 10 (i.e., the ATA device supports the 48-bit address feature set), or the total number of user
addressable sectors returned in ATA IDENTIFY DEVICE data words (61:60) minus one if the ATA device
returns a value of zero in ATA IDENTIFY DEVICE data word 86 bit 10 (i.e., the ATA device does not support
the 48-bit address feature set) (see ATA8-ACS).

3.1.x direct block mapping: A SATL implementation that maps logical blocks on a logical unit one-for-one

with ATA logical sectors on an ATA device, where the L BA of a logical block has the same value as the LBA of
the corresponding ATA logical sector and the number of bytes in a logical block equals the number of bytes in
an ATA logical sector (see 9.1.2).

3.1.x indirect block mapping: A SATL implementation that does not follow the constraints of direct block
mapping (see 3.1.x and 9.1.3).

3.1.x logical unit capacity: The capacity of a logical unit in bytes calculated as length in bytes of each logical

block times one more than the LBA of the last logical block on the logical unit.

Modify subclause 8.3.3.1 Mode parameter block descriptor fields as follows:

The SATL may support the direct-access short LBA mode parameter block descriptor_or Fhe-SAH—+ray-

su-ppert the Iong LBA mode parameter block descrlptor lheéAlL—shal#net—su-ppert—the—geneﬁal—mede—
jees—Table 14 shows

the fields in the short LBA mode parameter block deseripters descrIDtor and the long LBA mode parameter
block descriptor supported by the SATL.

Table 14 — Mode parameter block descriptor fields

Field Description or reference

The SATL shall not support changing the capacity of the logical unit
NUMBER OF BLOCKS2 by changing the NUMBER OF BLOCKS field using the MODE SELECT
command, and the value in this field is ignored. &

The SATL shall return the same block length for the entire EUN
logical unit. Fe—eiresaceesseovens—heSA-shallcethisteld-e-
BLOCK LENGTH2 200h-

If the SATL implements the direct block mapping model then the
value of this field shall be the ATA logical sector size (see 3.1.x).

b The vaIues reported in the NUMBER OF BLOCKS freld AND THE BLOCK LENGTH field shall be such
that the logical unit capacity (see 3.1.x) is less than or equal to the ATA device capacity (see

3.1.x).
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Modify subclause 8.5.5 General mode parameter block descriptor fields as follows:

8.5.5 Genreralmede Mode parameter block descriptor fields

Table 19 describes the translation of fields in the gerneral short LBA mode parameter block descriptor and the
short LBA mode parameter block descriptor fields.

Table 19 — Gereralmede Mode parameter block descriptor fields

Field Description or reference
NUMBER OF BLOCKS? Unspecified (see 3.4.3)

" icosthis f e h

BLOCK LENGTHZ

If the SATL implements direct block mapping (see 3.1.x) then the

BLOCK LENGTH field shall contain the ATA logical sector size (see
3.1.x). Otherwise the BLOCK LENGTH field is unspecified (see 3.4.3).

& The values reported in the NUMBER OF BLOCKS field AND THE BLOCK LENGTH field shall be such
that the logical unit capacity (see 3.1.x) is less than or equal to the ATA device capacity (see

3.1.x).

Remove subclause 8.5.6 mode sense block descriptor (8-byte format).

Modify the clause-9 heading as follows:

9 SCSI Block Commands (SBC) Mapptrgmapping

Modify subclause 9.1 Translating LBA and transfer length and ATA command use constraints as
follows:

9.1 Translating LBA and transfer length and ATA command use constraints

9.1.1 Overview

A SATL may implement a direct block mapping of ATA logical sectors to SCSI logical blocks (see 9.1.1), or the
SATL may implement indirect block mapping translation (see 9.1.2).
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9.1.2 Direct block mapping model

If the SATL implements direct block mapping (see 3.1.x), the logical block size indicated by the BLOCK LENGTH
IN BYTES field in the READ CAPACITY data (see 9.8.2 and 9.9.2) shall equal the ATA logical sector Size (see
3.1.x). The ATA LBA of an ATA logical sector shall equal the logical block address of the corresponding SCSI

logical block.

9.1.3 Indirect block mapping model

If the SATL implements indrect block mapping (see 3.1.x). the constraints of the direct block mapping model
do not apply. The logical block size indicated by the BLOCK LENGTH IN BYTES field in the READ CAPACITY data
(see 9.8.2 and 9.9.2) may not equal the ATA logical sector size (see 3.1.x) (e.q.. SCSIl logical block size of 520
bytes with an ATA Logical Sector Size of 512 bytes). The SATL translates between the SCSI LOGICAL BLOCK
ADDRESS field and the ATA LBA in a vendor-specific manner. The result of a logical block address translated in
one direction and then translated in the reverse direction shall yield the original logical block address.

9.1.4 Selection of ATA block commands

The ATA commands the SATL may use to implement the functions specified by SCSI block commands
depend upon:

a) the value of the logical block address and transfer length fields specified in the SCSI CDB; and
b) the capabilities of the attached ATA device and the ATA host within the SATL.
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Table 34 relates selection conditions to allowable ATA commands used to implement SCSI block storage data
transfer commands. ATA commands listed in the Allowed ATA commands column shall not be used in the
emulation of a SCSI block command if the prerequisite conditions listed in Selection Prerequisites columns
are not met (i.e., the word 'ves' in a Selection Prerequisites column means the prerequisite shall be met before
the SATL may use an ATA command listed in that row, and the word 'no' indicates the prerequisite need not be
met for the SATL to use the ATA command listed).

Table 34 — Readanre-write-bype-command-transtationrseleetionr ATA commands used for SCSI block

command translations (part 1 of 3)

Selection Prerequisites?

SESHEhbB ATA feature sets required to be supported and
Highest ATA enabled®
logical sector
accessed Allowed ATA commands
(Fransferdength+||  48-bit DMAY | Overlap | SATA25
LBA) Required || Address® NCQ

that the logical
sector address is

<£ 228

g
Alano FLUSH CACHE .
S CACHE =
READ MULTIPLE
READ SECTOR(S)
yes c.f Afano Afano Afano Afano READ VERIFY SECTOR(S)
WRITE MULTIPLE
WRITE SECTOR(S)

AfaNno Afano Afano Afano

a An ATA command may be used to implement a SCSI block command only if all the prerequisites in the

prerequisite columns for that command marked as yes are satisfied.

If the SATL implements the direct mapping model (see 9.1.1) between ATA logical sectors and SCSI

logical blocks, then this represents the last logical block transferred. If the SATL implements the indirect

block mapping model, then this constraint is vendor-specific.

€ If the attached ATA device dees-net supports neither the 48-bit Address feature set (i.e.. ATA IDENTIFY
DEVICE data word 83, bit 10 is set to zero see-AFAAFARPHZ) nor NCQ (see SATA 2.5), and the SAFH-—
receivesarequesttoaccessantBA-beyond-the LBA of the logical sector is greater than (228 1), the
SATL shall terminate the command with CHECK CONDITION status with the sense key set to ILLEGAL
REQUEST and the sense code set to LOGICAL BLOCK ADDRESS OUT OF RANGE.

d The DMA prerequisite requires both the ATA host in the SATL and the attached ATA device to have the
same DMA transfer mode enabled (i.e., ATA IDENTIFY DEVICE data word 49, bit 8 is set to one and at

o

Ieast one DMA mode is enabled in the ATA IDENTIFY DEVICE data Word 63 or Word 88 Bi-S-aimerd-48-

€ See ATA/ATARI-Z ATA8-ACS.
f The SATL may transfer the number of logical blocks requested in the TRANSFER LENGTH field of the SCSI

CDB by sending multiple ATA commands, each time incrementing the ATA LBA by the AFA-seetercount
ATA Sector Count transferred.

9 The FLUSH CACHE command may be used if ATA IDENTIFY DEVICE data word 83 bit 12 indicates the
command is supported ir-werd-83-bit12, and ATA IDENTIFY DEVICE data word 86 bit 12 indicates the
command is enabled i-werd-86-bit12 (see AFAATARPIZ ATA8-ACS).

N The FLUSH CACHE EXT command may be used if ATA IDENTIFY DEVICE data word 83 bit 13 indicates
the command is supported ir-were-83-bit13, and ATA IDENTIFY DEVICE data word 86 bit 13 indicates
the command is enabled in-werd-86-bit13 (see AFAATARHZ ATA8-ACS).
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Table 34 — Readana-write-bype-command-transtationrseleetionr ATA commands used for SCSI block

command translations (part 2 of 3)

Selection Prerequisites?

SeS-CBE ATA feature sets required to be supported and
Highest ATA enabled®
logical sector
accessed Allowed ATA commands
(Fransferdength+||  48-bit DMAY | Overlap SATA 2.5
LBA) Required || Address® NCQ
that the logical
sector address is
<g 2780
yes &f Afano yes Afano Afano \IIQVI;:?AI\'II?EDSAI\ﬁ\ A
READ DMA QUEUED
yes ! ARN0 yes yes ARno | \RiTE DMAQQUEUED
FLUSH CACHE EXTD
READ DMA EXT
Rrano yes yes AaNg ARN0 | \\RITE DMA EXT
WRITE DMA FUA EXT
READ DMA QUEUED EXT
Atano yes yes yes Atano WRITE DMA QUEUED EXT
WRITE DMA QUEUED FUA EXT

(=2

An ATA command may be used to implement a SCSI block command only if all the prerequisites in the
prerequisite columns for that command marked as yes are satisfied.

If the SATL implements the direct mapping model (see 9.1.1) between ATA logical sectors and SCSI
logical blocks, then this represents the last logical block transferred. If the SATL implements the indirect
block mapping model, then this constraint is vendor-specific.

If the attached ATA device dees+et supports neither the 48-bit Address feature set (i.e., ATA IDENTIFY
DEVICE data word 83, bit 10 is set to zero see-AFAAFAPHZ) nor NCQ (see SATA 2.5), and the SAF-
receivesarequesttoaccessantBA-beyend-the LBA of the logical sector is greater than (228 1), the
SATL shall terminate the command with CHECK CONDITION status with the sense key set to ILLEGAL
REQUEST and the sense code set to LOGICAL BLOCK ADDRESS OUT OF RANGE.

The DMA prerequisite requires both the ATA host in the SATL and the attached ATA device to have the
same DMA transfer mode enabled (i.e., ATA IDENTIFY DEVICE data word 49, bit 8 is set to one and at

Ieast one DMA mode is enabled in the ATA IDENTIFY DEVICE data word 63 or word 88 bw&e#\wd—%

See ARAATAPH ATA8-ACS.
The SATL may transfer the number of logical blocks requested in the TRANSFER LENGTH field of the SCSI

CDB by sending multiple ATA commands, each time incrementing the ATA LBA by the AFA-seeterceunt
ATA Sector Count transferred.

The FLUSH CACHE command may be used if ATA IDENTIFY DEVICE data word 83 bit 12 indicates the
command is supported ir-werd-83-bit12, and ATA IDENTIFY DEVICE data word 86 bit 12 indicates the
command is enabled i-werd-86-bit12 (see AFAATARHZ ATA8-ACS).

The FLUSH CACHE EXT command may be used if ATA IDENTIFY DEVICE data word 83 bit 13 indicates
the command is supported ir-word-83-bit13, and ATA IDENTIFY DEVICE data word 86 bit 13 indicates
the command is enabled in-werd-86-bit13 (see AFAATARHZ ATA8-ACS).
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Table 34 — Readane-write-bype-command-transtationseleetior ATA commands used for SCSI block

command translations (part 3 of 3)

Selection Prerequisites?

SeS-CBE ATA feature sets required to be supported and
Highest ATA enabled®
logical sector
accessed Allowed ATA commands
(Fransferdength+||  48-bit DMAY | Overlap SATA 2.5
LBA) Required || Address® NCQ
that the logical
sector address is
<g 2780
READ MULTIPLE EXT
READ SECTOR(S) EXT
READ VERIFY SECTOR(S) EXT
ARaN0 yes ARa00 AaN0 ARN0 | \VRITE MULTIPLE EXT
WRITE MULTIPLE FUA EXT
WRITE SECTOR(S) EXT
READ FPDMA QUEUED
ARaN0 ARN0 ARa00 AaN0 yes WRITE FPDMA QUEUED

o

An ATA command may be used to implement a SCSI block command only if all the prerequisites in the
prerequisite columns for that command marked as yes are satisfied.

If the SATL implements the direct mapping model (see 9.1.1) between ATA logical sectors and SCSI
logical blocks, then this represents the last logical block transferred. If the SATL implements the indirect
block mapping model, then this constraint is vendor-specific.

If the attached ATA device dees+et supports neither the 48-bit Address feature set (i.e., ATA IDENTIFY
DEVICE data word 83, bit 10 is set to zero see-AFAAFAPHZ) nor NCQ (see SATA 2.5), and the SAF-

receives-arequestto-aceess-an-EBA-beyend-the LBA of the logical sector is greater than (228-1), the
SATL shall terminate the command with CHECK CONDITION status with the sense key set to ILLEGAL

REQUEST and the sense code set to LOGICAL BLOCK ADDRESS OUT OF RANGE.

The DMA prerequisite requires both the ATA host in the SATL and the attached ATA device to have the
same DMA transfer mode enabled (i.e., ATA IDENTIFY DEVICE data word 49, bit 8 is set to one and at
least one DMA mode is enabled in the ATA IDENTIFY DEVICE data word 63 or word 88 bit-8-ef-werd-49-

st DEMNTIR L DERICE dotn),
See AFAATARIZ ATA8-ACS.
The SATL may transfer the number of logical blocks requested in the TRANSFER LENGTH field of the SCSI
CDB by sending multiple ATA commands, each time incrementing the ATA LBA by the AFA-seetercount
ATA Sector Count transferred.

The FLUSH CACHE command may be used if ATA IDENTIFY DEVICE data word 83 bit 12 indicates the
command is supported ir-werd-83-bit12, and ATA IDENTIFY DEVICE data word 86 bit 12 indicates the
command is enabled i-werd-86-bit12 (see AFAATARPIZ ATA8-ACS).

The FLUSH CACHE EXT command may be used if ATA IDENTIFY DEVICE data word 83 bit 13 indicates
the command is supported ir-were-83-bit13, and ATA IDENTIFY DEVICE data word 86 bit 13 indicates
the command is enabled in-werd-86-bit13 (see AFAATARHZ ATA8-ACS).

The SATL may use the ATA commands listed in table 34 in the translation of SCSI read commands (see
3.1.64), SCSI write commands (see 3.1.68), SCSI write and verify commands (see 3.1.69), SCSI verify
commands (see 3.1.67), and SCSI synchronize cache commands (see 3.1.65) if the prerequisites defined for
the command as shown in table 34 are satisfied. The translations for specific SCSI block commands in clause
9 further constrain the use of the available ATA commands in implementing the translation.
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The SATL emulation of a-shby i i
wrte-andverifreammand the READ (6) command and the WRITE (6) command in WhICh the TRANSFER
LENGTH field ervERiFHeATON-LENGTH-fiel IS set to zero, shall translate the transfer length or verification length
to 256, and issue ATA commands that operate on the ATA logical sectors corresponding to the specified 256
SCSI logical blocks.

In all other cases, the SATL shall transfer or operate on the ATA logical sectors corresponding to the number
of logical blocks specified by the SCSI command.

9.2 FORMAT UNIT command

9.2.1 FORMAT UNIT command overview

The FORMAT UNIT command verifies that all logical block addresses accessible to SESt an application
clients are formatted and ready for data transfers. Table 35 shows the translation for fields specified in the
FORMAT UNIT CDB.

Table 35 — FORMAT UNIT eewane CDB fields translations

Field Description or reference

If no defect list header is provided or a defect list header is provided with the
DCRT bit set to one, then the SATL shall return GOOD status without issuing any
OPERATION CODE commands to the ATA device. If the SATL supports certification of media and a
defect list header is provided with the DCRT bit set to zero, then the SATL shall
certify the media as described in 9.2.5

If the DEFECT LIST FORMAT field is the mandatory format (000b) or the vendor
specific format (110b) the defect list length shall be zero (see SBC-2). If the
DEFECT LIST FORMAT DEFECT LIST FORMAT field is any other value the SATL shall terminate the
command with CHECK CONDITION status with the sense key set to ILLEGAL
REQUEST and the additional sense code set to INVALID FIELD IN CDB.

If a emplist complete list is specified; (i.e., the FMTDATA bit is set to one; and the
CMPLIST hit is set to one), then the SATL shall terminate the command with a
CHECK CONDITION status with sense key set to ILLEGAL REQUEST and
additional sense code set to INVALID FIELD IN CDB.

If set to zero, no data shall be transferred from the data—eutbuffer application
client. If set to one the FORMAT UNIT parameter list shall be transferred from the
chent's-data—eut-buffer application client. The SATL may accept a FORMAT UNIT
parameter list speeifying-the-iwmeb-bit-and-an-initialization-pattern (see 9.2.2).
The SATL shall ignore any defect list descriptors and any other fields provided in
the FORMAT UNIT parameter list {see-9-22}.

LONGLIST Unspecified (see 3.4.3)

CMPLIST

FMTDATA

FMTPINFO Unspecified (see 3.4.3)

If the RTO_REO bit is set to one and the SATL implements direct block mapping
(see 3.1.x), then the SATL shall return CHECK CONDITION status with sense
RTO_REQZ key setto ILLEGAL REQUEST and additional sense code set to INVALID FIELD
IN CDB. If the SATL implements indirect block mapping. the translation for this
field is unspecified (see 3.4.3).

CONTROL 6.4

2 |f the SATL supports an RTO_REQ bit set to one, then the SATL shall implement indirect block mapping.

The SATL shall process commands received during the processing of the FORMAT UNIT command as
specified in SBC-2.
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9.2.2 FORMAT UNIT parameter list

If the FORMAT command CDB specifies a FMTDATA bit of one, the SATL shall accept a FORMAT UNIT
parameter list consisting of a short or long defect list header and may accept an initialization pattern
descriptor. The SATL shall ignore any defect descriptors provided. Table 36 defines the SATL handling of
fields in the FORMAT UNIT defect list header.

Table 36 — SATL defect list header

Field Description or reference

FOV 9.2.3and 9.2.4

DPRY The SATL shall ignore this field.

DCRT 9.2.3and 9.2.5

STPF Unspecified (see 3.4.3)

P 9.2.3and9.2.6

IMMED 9.2.3

DEFECT LIST LENGTH | The SATL shall ignore any defect descriptors provided.

9.2.3 SATL defect list header field combinations

Table 37 describes the actions the SATL takes depending on the values set in the IMMED bit, the Fov bit, the
DCRT bit, and the 1P bit.

Table 37 — SATL defect list header field combinations

IMMED | FOV | DCRT IP Description of SATL processing

ene 1 n/a n/a n/a

The SATL may complete the FORMAT UNIT command immediately

nfa | zere0| nla Wa_| \ith GOOD status.

n/a enrel| enel| zere 0

If the SATL does not support media certification, then the SATL may
zef0 0| 2ef0 0| torminate the command with CHECK CONDITION status with the
sense key set to ILLEGAL REQUEST with the additional sense code
set to INVALID FIELD PARAMETER LIST. Otherwise, the SATL
shall issue the required ATA read commands and ATA write
commands to certify and initialize the media as specified by DCRT bit
one 1| ene 1| and Ip bit, and shall then return GOOD status if no unrecoverable

B " | write errors occur.

zero 0| enel| zere 0| enel

9.2.4 Fov bit

The Fov bit may be set to one to include an initialization pattern descriptor and no defect descriptors,
otherwise the SATL may terminate the command with CHECK CONDITION status with the sense key set to
ILLEGAL REQUEST with the additional sense code set to INVALID FIELD PARAMETER LIST.

9.2.5 DCRT bit

If the DCRT bit is set to zero and media certification is supported by the SATL, then the SATL shall issue ATA
verify commands (see 3.1.17) to access all the logical sectors on the medium of the ATA device's medium that
comprise every SESH logical block emulated by the SATL. For every unrecoverable read error that is
encountered, the SATL shall issue an ATA write command (see 3.1.18) to the defective logical sector to
attempt to cause logical sector reallocation. The data written shall be the data pattern specified by the
initialization pattern descriptor, if any, or vendor-specific. After writing the affected logical sector, the SATL
shall again issue an ATA verify command to the same logical sector to verify the alternate logical sector is not
defective. The process (e.qg., verify, write, verify, write,—_etc.) shall repeat until the logical sector is verified
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successfully or the disk returns a fatal error other than an unrecoverable read error (e.g., device fault). See 5.3
for a description of error handling for multiple ATA command sequences.

9.2.6 IP bit

If the SATL supports an IP bit value of one and the IP bit is set to one, the SATL shall process the command as
follows:

a) If the attached ATA device supports the SCT LBA Segment Access (see SCT) command and the
value of the INITIALIZATION PATTERN LENGTH field in the initialization pattern descriptor is four, and the
value of the IP MODIFIER field in the initialization pattern descriptor is zero, then the SATL should issue
an SCT LBA Segment Access command to the attached ATA device with the Function Code field set
to 0001b (i.,e., Repeat Write Pattern), with the Start field and the Count field set to initialize the area of
the media accessible by the application client, and with the Pattern field set to the value of the INITIAL-
IZATION PATTERN field from the FORMAT command initialization pattern descriptor; and

b) ifthe SCT LBA Segment Access command is not used to write the initialization pattern, then the SATL
shall write the specified pattern by issuing ATA write commands (see 3.1.18 and 9.1) to the attached
ATA device.

If the IP bit is set to zero, then the SATL shall return GOOD status.

NOTE 7 - The SATL should reverse the order of the bytes between the Pattern field in the SCT LBA Segment
Access command and the value stored in the INITIALIZATION PATTERN field in the FORMAT command initial-
ization pattern descriptor to adjust for the translation from little-endian to big-endian byte ordering.

9.3 READ commands overview

9.3.1 READ commands operation code translation
This subclause applies to the translation of SCSI READ(6), READ(10), READ(12), and READ(16) commands.

The SATL shall issue ATA read commands (see 3.1.15) in accordance with the constraints specified in 9.1 to
cause the ATA device to transfer the logical blocks specified in the SCSI read command (see 3.1.64).

If the SATL returns an error other than an ILLEGAL REQUEST while processing the command the SATL may
transfer a vendor-specific amount of data before terminating the command.

9.3.2 READ commands with FUA

If the SATL does not support FUA and the FUA bit is set to one, the SATL shall terminate the READ (10),
READ (12) or READ (16) command with CHECK CONDITION status with the sense key set to ILLEGAL
REQUEST and the additional sense code set to INVALID FIELD IN CDB.

The SATL shall process a SCSI read command with the FUA bit set to one as follows depending on whether or
not the attached ATA device supports NCQ:

a) If the attached device supports NCQ (i.e., bit-8 in word 77 of ATA IDENTIFY DEVICE data is set to
one) the SATL shall issue a READ FPDMA QUEUED command (see SATA 2.5) with the FUA bit in the
Device field set to one;

b) otherwise, the SATL shall,

1) ifthe ATA device’s write cache is enabled (see AFAATFARPHZ ATA8-ACS), issue an ATA verify
command (see 3.1.17); and,
2) issue an ATA read command as specified in 9.3.1.

10
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9.4 READ (6) command

The READ (6) command is used to request the device to transfer logical blocks of user data to the application
client (see SBC-2).

Table 38 shows the translation for fields specified in the READ (6) CDB.

Table 38 — READ (6) esm+and CDB fields translations

Field Description or reference

OPERATION CODE 9.3.1

The logical block address shall be used to set the ATA LBA (see 3.1.11) as_
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then
LOGICAL BLOCK ADDRESS | the SATL shall set the ATA LBA in the ATA read command equal to the value
specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

The transfer length shall be used to set the AFA-sectereount ATA Sector Count
(see 3.1.16)2,_as defined by 9.1. If the SATL implements direct block mapping
TRANSFER LENGTH (see 3.1.x). then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
read command (see 3.1.x) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3).

CONTROL 6.4

a A transfer length of zero specifies to a transfer of 256 data logical blocks fremthe-attached ATA-device to
the application client (see SBC-2).
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9.5 READ (10) command

22 May 2006

The SATL shall process the READ (10) command the same as the READ (6) command (see 9.3.1). with the

additional fields in the CDB implemented as described in the table 39 and 9.3.2.

Table 39 — READ (10) esm+and CDB fields translations

Field

Description or reference

OPERATION CODE

9.3.1and 9.3.2

RDPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
FUA If the SATL supports the FUA bit set to one (see 8.5.3), then Fhe the SATL may-
suppert shall implement the FUA bit as defined in SBC-2 (see 9.17.2).
: it o ) I "
CHECK COMNDITION statuswith-thesense ey setie [LLECAL REQUEST and-
FUA_NV

the-additional-sense-code-settoINVALIBDHFELDIN-CBB-The SATL may ignore
the FUA_NV bit, or the SATL may implement the FUA_NV bit as defined in SBC-2.

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11) as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then the

SATL shall set the ATA LBA in the ATA read command (see 3.1.x) equal to the
value specified in the LoGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

TRANSFER LENGTH

The transfer length shall be used to set the AFA-seetorcount ATA Sector Count
(see 3.1.16)2_as defined by 9.1. If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
read command (see 3.1.x) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3) The SATL shall
issue as many ATA read commands (see 3.1.15) as needed to satisfy the
transfer length specified by the READ (10) command.

CONTROL

6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.
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9.6 READ (12) command

The SATL shall process the READ (12) command the same as the READ (10) command (see 9.3.1), with the
fields in the CDB implemented as described in table 40 and 9.3.2.

Table 40 — READ (12) esm+and CDB fields translations

Field

Description or reference

OPERATION CODE

9.3.1and 9.3.2

RDPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
FUA If the SATL supports the FUA bit set to one (see 8.5.3), then Fhe the SATL may-
suppert shall implement the FUA bit as defined in SBC-2 (see 9.17.2).
: _ - I . w |
COMNBITHOMN statuewith-the senrse ey setie ILLEC AL RECUEST andthe-
FUA_NV

additional-sense-code-settoINVAHIBDHFIELDIN-CBB-The SATL may ignore the
FUA_NV bit, or the SATL may implement the FUA_NV bit as defined in SBC-2.

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11) as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x). then the
SATL shall set the ATA LBA in the ATA read command (see 3.1.x) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

TRANSFER LENGTH

The transfer length shall be used to set the AFA-seetorcount ATA Sector Count
(see 3.1.16)2,_as defined by 9.1. If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
read command (see 3.1.x) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3). The SATL shall
issue as many ATA read commands (see 3.1.15) as needed to satisfy the transfer
length specified by the READ (£812) command.

CONTROL

6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.
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9.7 READ (16) command

The SATL shall process the READ (16) command the same as the READ (10) command (see 9.3.1), with the
fields in the CDB implemented as described in table 41 and 9.3.2.

Table 41 — READ (16) esm+and CDB fields translations

Field

Description or reference

OPERATION CODE

9.3.1and 9.3.2

RDPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
FUA If the SATL supports the FUA bit set to one (see 8.5.3), then Fhe the SATL may-
suppert shall implement the FUA bit as defined in SBC-2 (see 9.17.2).
: _ - I . w |
COMNBITHOMN statuewith-the senrse ey setie ILLEC AL RECUEST andthe-
FUA_NV

additional-sense-code-settoINVAHIBDHFIELDIN-CBB-The SATL may ignore the
FUA_NV bit, or the SATL may implement the FUA_NV bit as defined in SBC-2.

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11) as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x). then the
SATL shall set the ATA LBA in the ATA read command (see 3.1.x) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

TRANSFER LENGTH

The transfer length shall be used to set the AFA-seetorcount ATA Sector Count
(see 3.1.16)2,_as defined by 9.1. If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
read command (see 3.1.x) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3). The SATL shall
issue as many ATA read commands (see 3.1.15) as needed to satisfy the transfer
length specified by the READ (£816) command.

CONTROL

6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.
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9.8 READ CAPACITY (10) command

9.8.1 READ CAPACITY (10) command overview

The READ CAPACITY (10) command (see SBC-2) shall requests that the device server transfer 8 bytes of
parameter data describing irfermatior-abeut the capacity and medium format of the direct-access block

device beirgaddressed to the application client.

Table 42 shows the translation for fields specified in the READ CAPACITY(10) CDB.

Table 42 — READ CAPACITY_(10) eemmand CDB fields translations

Field

Description or reference

OPERATION CODE

The SATL shall use ATA IDENTIFY DEVICE data irfermation to compute the
AFA-deviee’s maximum user addressable medium capacity of the ATA device.

LOGICAL BLOCK ADDRESS

If the LOGICAL BLOCK ADDRESS field is not set to zero, the SATL shall terminate the
command with CHECK CONDITION status with the sense key set to ILLEGAL
REQUEST and the additional sense code set to INVALID FIELD IN CDB.

If the PMmI bit is not set to zero the SATL shall terminate the command with

PMI CHECK CONDITION status with the sense key set to ILLEGAL REQUEST and
the additional sense code set to INVALID FIELD IN CDB.
CONTROL 6.4

9.8.2 READ CAPACITY (10) parameter data

The SATL shall return READ CAPACITY (10) parameter data as defined by SBC-2.Fable45 Table 43
describes the translation of fields in the READ CAPACITY (10) parameter data.

Table 43 — READ CAPACITY (10) parameter data

Field

Description or reference

RETURNED LOGICAL BLOCK ADDRESS2 | field to FFFEEFFFh. The application client should then issue a

If the number of logical blocks exceeds the maximum value that is
able to be specified in the RETURNED LOGICAL BLOCK ADDRESS field,
the device server shall set the RETURNED LOGICAL BLOCK ADDRESS

READ CAPACITY (16) command (see 9.9) to retrieve the READ
CAPACITY (16) parameter data. This field is otherwise Ynspeeified

unspecified (see 3.4.3).

BLOCK LENGTH IN BYTES?@

If the SATL implements direct block mapping (see 3.1.x) then the
BLOCK LENGTH IN BYTES field shall contain the ATA logical sector
size (see 3.1.x). Otherwise the BLOCK LENGTH field is unspecified
Unspeeified (see 3.4.3).

& The values reported in the RETURNED LOGICAL BLOCK ADDRESS field AND THE BLOCK LENGTH IN BYTES field

shall be such that the logical unit capacity (see 3.1.x) is less than or equal to the ATA device capacity

(see 3.1.x).
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9.9 READ CAPACITY (16) command

9.9.1 READ CAPACITY (16) command overview

The READ CAPACITY (16) command (see SBC-2) shalt requests that the device server transfer parameter
data describing fermationabeut the capacity and medium format of the direct-access block device beirg-
addressed to the application client.

Table 44 shows the translation for fields specified in the READ CAPACITY(16) CDB.

Table 44 — READ CAPACITY(16) eewmand CDB fields translations

Field

Description or reference

OPERATION CODE

SERVICE ACTION

Shall be set to 9Eh/10h. The SATL shall use ATA IDENTIFY DEVICE data
irfermation to compute the AFA-deviee’s maximum user addressable medium
capacity of the ATA device.

LOGICAL BLOCK ADDRESS

If the LOGICAL BLOCK ADDRESS field is not set to zero 66668066k the SATL shall
terminate the command with CHECK CONDITION status with the sense key set
to ILLEGAL REQUEST and the additional sense code set to INVALID FIELD IN
CDB.

ALLOCATION LENGTH

Unspecified (see 3.4.3)

If the PMmI bit is not set to zero the SATL shall terminate the command with

PMI CHECK CONDITION status with the sense key set to ILLEGAL REQUEST and
the additional sense code set to INVALID FIELD IN CDB.
CONTROL 6.4

9.9.2 READ CAPACITY (16) parameter data

The SATL shall return READ CAPACITY_(16) parameter data as defined by SBC-2. Table 45 describes the
translation of fields in the READ CAPACITY (16) parameter data.

Table 45 — READ CAPACITY (16) data

Field

Description or reference

RETURNED LOGICAL BLOCK ADDRESS2 | BLOCK ADDRESS field is FEFFFEFF_FFEEFFFEh. This field is

The maximum value that shall be returned in the RETURNED LOGICAL

otherwise unspecified Unspeeified (see 3.4.3).

BLOCK LENGTH IN BYTES?

If the SATL implements direct block mapping (see 3.1.x) then the
BLOCK LENGTH IN BYTES field shall contain the ATA logical sector
size (see 3.1.x). Otherwise the BLOCK LENGTH field is unspecified
YUnspeeified (see 3.4.3).

RTO_EN

Unspecified (see 3.4.3)

PROT_EN

Unspecified (see 3.4.3)

2 The values reported in the RETURNED LOGICAL BLOCK ADDRESS field AND THE BLOCK LENGTH IN BYTES field

shall be such that the logical unit capacity (see 3.1.x) is less than or equal to the ATA device capacity

(see 3.1.x).
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9.10 REASSIGN BLOCKS command

9.10.1 REASSIGN BLOCKS command overview

The REASSIGN BLOCKS command requests that the SATL reassign defective logical blocks (see SBC-2).
ATA devices do not support or have a direct translation for the REASSIGN BLOCKS command. The SATL
shall emulate the SES REASSIGN BLOCKS command as defined in table 46.

Table 46 — REASSIGN BLOCKS eewand CDB fields translations

Field Description or reference
OPERATION CODE 9.10.2

LONGLBA See SBC-2

LONGLIST See SBC-2

CONTROL 6.4

The REASSIGN BLOCKS command parameter list previded-in-the-data—out-buffer transferred from the
application client contains the LBAs of logical blocks to be reassigned. The LBAs provided in the parameter
list shall be utilized for the ATA LBASs in any ATA verify commands (see 3.1.17) or ATA write commands (see
3.1.18) issued by the SATL.

If the SATL implements direct block mapping (see 9.1.2), then the values set by the SATL in the ATA LBA of
the ATA verify command(s) and ATA write command(s) shall equal the value(s) of the LBAs in the parameter
list. Otherwise, the mapping is unspecified (see 3.4.3).

The SATL shall support the LONGLBA field bit and the LONGLIST field bit (see SBC-2).

9.10.2 REASSIGN BLOCKS operation code

The SATL shall accept a parameter list specifying LBAs to of logical blocks be reassigned (see SBC-2).
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The SATL shall process each ATA LBA corresponding to LBAS specified in the parameter list as shown in

22 May 2006

figure 8.

Start with
first LBA

ATA

Issue an ATA verify Identify
command (see 3.1.17) [«a=——v next LBA
to the current LBA

One or

verify command more LBAs
completes without remaining to
error? process?

Issue an ATA write command (see 3.1.18)
with vendor-specific d_ata to the current LBA

y

Return
GOOD
status

ATA
write command
completes without
error?

Yes

ATA
verify command
completes without
Error?

Issue a second ATA verify |
command to the current LBA

]

Terminate the REASSIGN BLOCKS command with CHECK
CONDITION status with the sense key set to MEDIUM ERROR

and the additional sense code set to UNRECOVERED READ

ERROR - AUTO REALLOCATE FAILED

Figure 8 — REASSIGN BLOCKS command translation
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9.11 START STOP UNIT command

9.11.1 START STOP UNIT command overview
The START STOP UNIT command provides a method for controlling the power state of a logical unit.
Table 47 shows the translation for fields specified in the START STOP UNIT CDB.

Table 47 — START/STOP UNIT eemmand CDB fields translations

Field Description or reference

Commands issued to the attached ATA device depend upon the other values in
the CDB as described in 9.11.3.

IMMED The SATL shall implement this field as defined in 9.11.2 and 9.11.3.

Fhe-SATshal-gnrere-thisfield: If the POWER CONDITION field is not set to zero,
the SATL shall terminate the command with CHECK CONDITION status, with the

POWER CONDITIONS sense key set to ILLEGAL REQUEST and the additional sense code set to
INVALID FIELD IN CDB.

OPERATION CODE

LOEJ The SATL shall implement this field as defined in 9.11.3.
START The SATL shall implement this field as defined in 9.11.3.
CONTROL 6.4

If & the SATL receives a command etherthar-a-START-STORP-UNH—command that requires medium access
while fera the device that is in the Stopped state (see SBC-2), then the SATL shall return CHECK
CONDITION status, with the sense key set to NOT READY and the additional sense code set to LOGICAL
UNIT NOT READY, INITIALIZING COMMAND REQUIRED.

9.11.2 waeb-bitprecessirgforthe STARTFSTOR UNHeommand Processing ending status if an error

OCcurs

If an error occurs during the processing of the START STOP UNIT command and the IMMED bit is set to zero,
then the SATL shall terminate the START STOP UNIT command with CHECK CONDITION status with a

sense key of ABORTED COMMAND, and the additional sense code set to the value fer specified for the error
being reported (see table 48).

If an error occurs during the processing of the START STOP UNIT command and the IMMED bit is set to one,
then the SATL shall terminate the START STOP UNIT command and return CHECK CONDITION status as a
deferred error (see SPC-3) with a sense key of ABORTED COMMAND, and the additional sense code set to
the value specified for the error being reported_(see table 48).
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9.11.3 START STOP UNIT START bit LOEJ bit combinations
The SATL shall perform the actions shown in table 48 in response to a START STOP UNIT command.

Table 48 — Definition of ##wEB; LOEJ, and START bits in the START STOP UNIT CDB (part 1 of 2)

START | LOEJ |Definition

0 0 The SATL shall:

1) Preeess If the IMMED bit is set to one, then return GOOD status {see-9-41+-2-1);

2) Issue aFEUSH-CACHEor FEUSH-CACHEEXT an ATA flush command (see 3.1.9)
to the attached ATA device;

3) If the FEUSH-CACHE o+ FEUSH-CACHE EXTENDED ATA flush command
completes with any error, then process ending status according to the IMMED bit
(see 9.11.2.3) with the additional sense code set to COMMAND SEQUENCE
ERROR;

4) If the FLUSH-CACHEerFLUSH-CACHE EXTENBED ATA flush command
completes without ne error, then issue an ATA STANDBY command to the attached
ATA device with the ATA zere- Sector Count set to zero;

Editor’s Note 1: Perhaps use STANDBY IMMEDIATE instead because if the
Sector Count is zero for STANDBY it disables the timer (i.e., vendor-specific). Is
that the desired behavior? (LB comment from STX).

5) If the ATA STANDBY command completes with any error, then process ending
status according to the IMMED bit (see 9.11.2.3) with the additional sense code set
to COMMAND SEQUENCE ERROR; and

6) Ifthe ATA STANDBY command completes without s error? and the IMMED bit is set

to zero, then preeess return GOOD status aceerding-to-the-twieb-bit (see
9.11.2.2)°.

Editor’s Note 2: An outstand LB comment (SIERLGC) points out problems with
devices going into the STANDBY state, and a preference to see the SLEEP
state specified, or specify either state as allowed.

a8 An ATA device may return completion status for an ATA STANDBY command before the ATA device

reaches a state where it may be removed without damage remeval-efthe-AFA-device-may-be-

aecemplishedwithovicdamagingthe- AT deviee,
b After returning GOOD status for a START STOP UNIT command with the START bit set to zero, the SATL

shall consider the ATA device to be in the Stopped power state (see SBC-2).
¢ After returning GOOD status for a START STOP UNIT command with the START bit set to one, the SATL

shall consider the ATA device to be in the Active power state (see SBC-2).
d" An ATA device medium access occurs when an LBA is specified whose data is not contained in ATA

device’s cache memory. If a value in LBA is specified for an ATA verify command where the data is
contained in ATA device’s cache memory, then an ATA device may not be in the Active power mode (see
AFAATFARH ATA8-ACS) after completion of the ATA verify command.
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Table 48 — Definition of ##wEB; LOEJ, and START bits in the START STOP UNIT CDB (part 2 of 2)

START

LOEJ

Definition

1

0

The SATL shall:

1) Preeess If the IMMED bit is set to one, then return GOOD status {see-9-41-2-13;

2) Issue an ATA verify command (see 3.1.17) to the attached ATA device with ere-ir
the ATA Sector Count set to one and a~vatse-ir the LBA set to a value between
frem zero te and the maximum LBA supported by the ATA device in its current
configurationd; and

3) If the IMMED bit is set to one, then return GOOD status ¥when command
completion is received for the ATA verify command (see 3.1.17) precess-GO00DB-

status-according-to-the-mED-bit{see 9-11-2.2)°,

Editor’'s Note 3: A LB comment (Sierra Logic) suggested other commands that
access the media will start the device (e.g., ATA read, with footnote to discard
data). Another suggestion was to send IDLE IMMEDIATE and check the result
with CHECK POWER MODE.

If the attached ATA device supports the Removable Media feature set, then the SATL
shall:

1) Preeess If the IMMED bit is set to one, then return GOOD status {see-9-41-2-13;

2) Issue an ATA MEDIA EJECT command to the attached ATA device;

3) If the ATA MEDIA EJECT command completes with any error, then process ending
status according to the IMMED bit (see 9.11.2.3) with the additional sense code set
to MEDIA LOAD OR EJECT FAILED; and

4) If the ATA MEDIA EJECT command completes without #e error and the IMMED bit is

set to zero, then preeess return GOOD status aceerdingte-the-veEb-bit {(see-

If the attached ATA device does not support the Removable Media feature set, then the

SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL
REQUEST and the additional sense code set to INVALID FIELD IN CDB.

The SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL
REQUEST, with the additional sense code set to INVALID FIELD IN CDB.

a8 An ATA device may return completion status for an ATA STANDBY command before the ATA device
reaches a state where it may be removed without damage remeval-efthe-AFA-device-may-be-

acecomplished-without-damaging-the-AFA-device.

b After returning GOOD status for a START STOP UNIT command with the START bit set to zero, the SATL
shall consider the ATA device to be in the Stopped power state (see SBC-2).

¢ After returning GOOD status for a START STOP UNIT command with the START bit set to one, the SATL
shall consider the ATA device to be in the Active power state (see SBC-2).

d" An ATA device medium access occurs when an LBA is specified whose data is not contained in ATA
device’s cache memory. If a value in LBA is specified for an ATA verify command where the data is
contained in ATA device’s cache memory, then an ATA device may not be in the Active power mode (see
AFAATFARH ATA8-ACS) after completion of the ATA verify command.
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9.12 SYNCHRONIZE CACHE (10) command

The SYNCHRONIZE CACHE (10) command is used to flush the most recent data values in the AFA-deviee's

cache of the ATA device to physical medium. Ynlike-ir-SCSH-ATA-doesretprovide-a-way-to-speciya-
sorieie 2 e sl shinehe- AR - eveeissashes

Table 49 shows the translation for fields specified in the SYNCHRONIZE CACHE(10) CDB.

Table 49 — SYNCHRONIZE CACHE (10) esm+and CDB fields translations

Field Description or reference

The SATL shall issue an ATA flush command (see 3.1.8) in accordance with the

OPERATION CODE ; . )
constraints described in 9.1

SYNC_NV Unspecified (see 3.4.3)

If the IMMED bit is set to one the SATL shall return GOOD status and then issue an
IMMED ATA flush command. If the IMMED bit is set to zero the SATL shall issue an ATA
flush command and return status upon completion.

The SATL shall ignore this field and shall process this command as though this
field contained zero.

LOGICAL BLOCK ADDRESS
Editor’'s Note 4: A LB comment (from WDC) suggested for a SATL with
it's own cache this field could be meaningful.

GROUP NUMBER Unspecified (see 3.4.3)

The SATL shall ignore this field and shall process this command as though this

field contamed zero (see SBC-2) ﬂ—e—syneh%emz—e—a“%&kbleel@—st&rﬂ-ﬂg—m%

NUMBER OF BLOCKS

CONTROL

9.13 SYNCHRONIZE CACHE (16) command

The SYNCHRONIZE CACHE (16) command is used to flush the most recent data values in the AFA-deviee’s

cache of the ATA device to physical medium. Yalike-in-SESH-ATA-doesrotprovide-a-way-te-speciya-
sartenlar LR Atestortflushingthe AT Adevieescashes
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Table 50 shows the translation for fields specified in the SYNCHRONIZE CACHE(10) CDB.

Table 50 — SYNCHRONIZE CACHE(168) eemand CDB fields translations

Field

Description or reference

OPERATION CODE

The SATL shall issue an ATA flush command (see 3.1.8) in accordance with the
constraints described in 9.1

SYNC_NV Unspecified (see 3.4.3)
If the IMMED bit is set to one the SATL shall return GOOD status immediately and
IMMED then issue an ATA flush command. If the IMMED bit is set to zero; the SATL shall

issue an ATA flush command and return status upon completion.

LOGICAL BLOCK ADDRESS

The SATL shall ignore this field and shall process this command as though this
field contained zero.

Editor’s Note 5: A LB comment (from WDC) suggested for a SATL with
it's own cache this field could be meaningful.

GROUP NUMBER

Unspecified (see 3.4.3)

NUMBER OF BLOCKS

The SATL shall ignore this field and shall process this command as though this

field contained zero (see SBC-2) {resynchronizealHogical-blocksstarting-with-

EE]
) ADDR ald to tha a¥a' hlo on
= oo cl o9 o110 >

CONTROL
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9.14 VERIFY (10) command

The VERIFY (10) command is used to verify data on the ATA device’'s medium. Table 51 describes the
translation of fields in the VERIFY (10) CDB.

Table 51 — VERIFY (10) command CDB fields translations

Field Description or reference

The SATL shall issue an ATA verify command (see 3.1.17) in accordance with

OPERATION CODE the constraints defined in 9.1.

VRPROTECT Unspecified (see 3.4.3)

DPO Unspecified (see 3.4.3)

If the SATL supports a bytehk-value-6fBYTCHK bit set to one and if the €BB-
speeifies-ene-irthe BYTCHK bit is set to onefield, then the SATL shall perform a
byte-by-byte comparison of the data transferred from the SES} application client
to the SATL with data read from the ATA device by the SATL, and shalt return
completion status reflecting the results of that the comparison as-deseribed-n

(see SBC-2).

The logical block address shall be used to set the ATA LBA (see 3.1.11) as_
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then the
LOGICAL BLOCK ADDRESS | SATL shall set the ATA LBA in the ATA verify command (see 3.1.17) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

BYTCHK

GROUP NUMBER Unspecified (see 3.4.3)

The verification length shall be used to set the AFA-seeterceunt ATA Sector
Count {see-9-1} as defined in 9.1. If the SATL implements direct block mapping
VERIFICATION LENGTH (see 3.1.x). then the SATL shall set the ATA Sector Count (see 3.1.16) in the ATA
verify command (see 3.1.x) equal to the value specified in the VERIFICATION
LENGTH field. Otherwise, the mapping is unspecified (see 3.4.3).

CONTROL 6.4
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9.15 VERIFY (12) command
Table 52 describes the translation of fields in the VERIFY (12) CDB.

Table 52 — VERIFY (12) eemmanrd CDB fields translations

Field

Description or reference

OPERATION CODE

The SATL shall issue an ATA verify command (see 3.1.17) in accordance with
the constraints defined in 9.1.

VRPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
If the SATL supports a bytehk-value-6fBYTCHK bit set to one and if the €BB-
speeifies-ene-irthe BYTCHK bit is set to onefield, then the SATL shall perform a
BYTCHK byte-by-byte comparison of the data transferred from the SES} application client

to the SATL with data read from the ATA device by the SATL, and shalt return
completion status reflecting the results of that the comparison as-deseribed-n

(see SBC-2).

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11) as_
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then the
SATL shall set the ATA LBA in the ATA verify command (see 3.1.17) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

VERIFICATION LENGTH

The verification length shall be used to set the AFA-seeterceunt ATA Sector
Count {see-9-1} as defined in 9.1. If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.16) in the ATA

verify command (see 3.1.x) equal to the value specified in the VERIFICATION
LENGTH field. Otherwise, the mapping is unspecified (see 3.4.3).

CONTROL

6.4
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9.16 VERIFY (16) command
Table 53 describes the translation of fields in the VERIFY (16) CDB.

Table 53 — VERIFY (16) eemmanrd CDB fields translations

Field Description or reference

The SATL shall issue an ATA verify command (see 3.1.17) in accordance with

OPERATION CODE the constraints defined in 9.1.

VRPROTECT Unspecified (see 3.4.3)

DPO Unspecified (see 3.4.3)

If the SATL supports a bytehk-value-6fBYTCHK bit set to one and if the €BB-
speeifies-ene-irthe BYTCHK bit is set to onefield, then the SATL shall perform a
byte-by-byte comparison of the data transferred from the SES} application client
to the SATL with data read from the ATA device by the SATL, and shalt return
completion status reflecting the results of that the comparison as-deseribed-n

(see SBC-2).

The logical block address shall be used to set the ATA LBA (see 3.1.11) as_
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then the
LOGICAL BLOCK ADDRESS | SATL shall set the ATA LBA in the ATA verify command (see 3.1.17) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

BYTCHK

GROUP NUMBER Unspecified (see 3.4.3)

The verification length shall be used to set the AFA-seeterceunt ATA Sector
Count {see-9-1} as defined in 9.1. If the SATL implements direct block mapping
VERIFICATION LENGTH (see 3.1.x). then the SATL shall set the ATA Sector Count (see 3.1.16) in the ATA
verify command (see 3.1.x) equal to the value specified in the VERIFICATION
LENGTH field. Otherwise, the mapping is unspecified (see 3.4.3).

CONTROL 6.4

9.17 WRITE commands overview

9.17.1 WRITE commands operation code translation

This subclause applies to the translation of SCSI WRITE(6), WRITE(10), WRITE(12), and WRITE(16)
commands.

The SATL shall transfer the logical blocks specified in the SESt write command (see 3.1.68) from the SESH
application client_to the ATA device. ard The SATL shall issue ATA write commands (see 3.1.18) in

accordance with the constralnts specified in 9.1 te-ransterthespeeiiedlogical blocksthrough-the AT A-hestin

9.17.2 WRITE commands with FUA
This subclause applies to the translation of SCSI WRITE (10), WRITE (12), and WRITE (16) commands.

If the FUA bit is set to zero in the SCSI write command CDB, then the SATL shall process this command as
described in 9.17.1.
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If the FUA Dbit is set to one in the SCSI write command CDB, then the SATL shall issue, an-ATA-wrte-FJA-

command-seguence{see-3-1-19o-theattached-AFA-deviee in accordance with the constraints described in
9.1

a) two ATA commands as follows:
1) an ATA write command (see 3.1.xx) excluding WRITE DMA FUA EXT, WRITE DMA QUEUED
FUA EXT, WRITE MULTIPLE FUA EXT, and WRITE FPDMA QUEUE; and
2) an ATA verify command (see 3.1.xx);
b) one of the following ATA commands (see ATA8-ACS):
A) WRITE DMA FUA EXT,
B) WRITE DMA QUEUED FUA EXT, or
C) WRITE MULTIPLE FUA EXT,

or

c) an ATAWRITE FPDMA QUEUED command (see SATA 2.5) with the FUA bit in the Device register
set to one.

See 5.3 for a description of multiple command sequence error handling.

9.18 WRITE (6) command

The WRITE (6) command is used to request the AFA-device SATL to transfer user data from the application
client to the ATA device’sedium-orte-the- AFA-device’'scache. Data may be written to the AFA-deviee’s
medium or to the cache of the ATA device’s—eache.

Editor’'s Note 6: Should the SATL ensure that data is written to the media if the wcEe bit in the
Caching mode page is set to zero (DELL LB comment)?

Table 54 shows the translation for fields specified in the WRITE(6) CDB.

Table 54 — WRITE (6) eerrand CDB fields translations

Field Description or reference

OPERATION CODE 9.17.1

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then
LOGICAL BLOCK ADDRESS | the SATL shall set the ATA L BA in the ATA write command (see 3.1.18) equal to
the value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping
is unspecified (see 3.4.3).

The transfer length shall be used to set the AFA-secter-count ATA Sector Count
(see 3.1.16)3,_as defined by 9.1. . If the SATL implements direct block mapping
TRANSFER LENGTHZ (see 3.1.x). then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
write command (see 3.1.18) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3).

CONTROL 6.4

a8 A TRANSFER LENGTH of field set to zero specifies te a transfer of 256 data-bleeks logical blocks from-the-
applieatienclientietheatnshed AT Adeviee (see SBC-2).

9.19 WRITE (10) command

The WRITE (10) command is used to request the AFA-device SATL to transfer user data from the application
client to the ATA device’s-medium-orte-the- ATA-device’'scache. Data may be written to the AFA-deviee’s
medium or to the cache of the ATA device’seache.
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Editor’'s Note 7: Should the SATL ensure that data is written to the media if the wcE bit in the
Caching mode page is set to zero (DELL LB comment)?

Table 55 shows the translation for fields specified in the WRITE(10) CDB.

Table 55 — WRITE (10) esm+wand CDB fields translations

Field Description or reference
OPERATION CODE 9.17.1 and 9.17.2
WRPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)

If the SATL supports the FUA bit set to one (see 8.5.3), then Fhe the SATL may-

FUA suppert shall implement the FUA bit as defined in SBC-2 (see 9.17.2).
: it | . : |
SO ON St eserse ey seie RS A R ED =S T re e
FUA_NV

addittonal-sense-code-settoINVAHD-HELDIN-CBB-The SATL may ignore the
EFUA NV bit, or the SATL may implement the FUA_NV bit as defined in SBC-2.

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x). then the
LOGICAL BLOCK ADDRESS | SATL shall set the ATA LBA in the ATA write command (see 3.1.18) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

GROUP NUMBER Unspecified (see 3.4.3)

The transfer length shall be used to set the AFA-seeter-count ATA Sector Count
(see 3.1.16)3,_as defined by 9.1. . If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
TRANSFER LENGTHE write command (see 3.1.18) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3). The SATL shall
issue as many ATA write commands (see 3.1.18) as needed to satisfy the transfer
length specified by the WRITE (10) command.

CONTROL 6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.

9.20 WRITE (12) command

The WRITE (12) command is used to request the AFA-device SATL to transfer user data from the application
client to the ATA devices-edivm-orte-the- AtA-device’'scache. Data may be written to the AFA-deviee’s
medium or to the cache of the ATA device’seache.

Editor’'s Note 8: Should the SATL ensure that data is written to the media if the wcEe bit in the
Caching mode page is set to zero (DELL LB comment)?
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Table 56 shows the translation for fields specified in the WRITE(12) CDB.

Table 56 — WRITE (12) esm+rand CDB fields translations

Field

Description or reference

OPERATION CODE

9.17.1 and 9.17.2

WRPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
CUA If the SATL supports the FUA bit set to one (see 8.5.3), then Fhe the SATL may-
suppert shall implement the FUA bit as defined in SBC-2 (see 9.17.2).
: it | : : |
SO ON St eserse ey seie RS A R ED =S T re e
FUA_NV

addittonal-sense-code-settoINVAHD-HELDIN-CBB-The SATL may ignore the
EFUA NV bit, or the SATL may implement the FUA_NV bit as defined in SBC-2.

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x). then the
SATL shall set the ATA LBA in the ATA write command (see 3.1.18) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

TRANSFER LENGTHZ

The transfer length shall be used to set the AFA-seeter-count ATA Sector Count
(see 3.1.16)3,_as defined by 9.1. . If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
write command (see 3.1.18) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3). The SATL shall
issue as many ATA write commands (see 3.1.18) as needed to satisfy the transfer
length specified by the WRITE (12) command.

CONTROL

6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.

9.21 WRITE (16) command

The WRITE (16) command is used to request the AFA-device SATL to transfer user data from the application
client to the ATA devices-edivm-orte-the- AtA-device’'scache. Data may be written to the AFA-deviee’s
medium or to the cache of the ATA device’seache.

Editor’'s Note 9: Should the SATL ensure that data is written to the media if the wWcCE bit in the
Caching mode page is set to zero (DELL LB comment)?
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Table 57 shows the translation for fields specified in the WRITE(16) CDB.

Table 57 — WRITE (16) esm+wand CDB fields translations

Field

Description or reference

OPERATION CODE

9.17.1 and 9.17.2

WRPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
CUA If the SATL supports the FUA bit set to one (see 8.5.3), then Fhe the SATL may-
suppert shall implement the FUA bit as defined in SBC-2 (see 9.17.2).
: it | : : |
SO ON St eserse ey seie RS A R ED =S T re e
FUA_NV

addittonal-sense-code-settoINVAHD-HELDIN-CBB-The SATL may ignore the
EFUA NV bit, or the SATL may implement the FUA_NV bit as defined in SBC-2.

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x). then the
SATL shall set the ATA LBA in the ATA write command (see 3.1.18) equal to the
value specified in the LOGICAL BLOCK ADDRESS field. Otherwise, the mapping is
unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

TRANSFER LENGTHZ

The transfer length shall be used to set the AFA-seeter-count ATA Sector Count
(see 3.1.16)3,_as defined by 9.1. . If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
write command (see 3.1.18) equal to the value specified in the TRANSFER LENGTH
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3). The SATL shall
issue as many ATA write commands (see 3.1.18) as needed to satisfy the transfer
length specified by the WRITE (16) command.

CONTROL

6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.

9.22 WRITE AND VERIFY commands overview

This subclause applies to the translation of S&St WRITE AND VERIFY (10), WRITE AND VERIFY (12), and
WRITE AND VERIFY (16) commands.

The SATL shall issue:

1) an ATA write command (see 3.1.18) in accordance with the constraints defined in 9.1; and
2) an ATA verify command (see 3.1.17).
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9.23 WRITE AND VERIFY (10) command

The WRITE AND VERIFY (10) command requests that the SATL is-used-te transfer the specified logical
blocks from the application client data to the ATA device's+redivm, and then te verify that the data was written
correctly to the medium of the ATA device.

Table 58 shows the translation for fields specified in the WRITE AND VERIEY (10) CDB.

Table 58 — WRITE AND VERIFY (10) eewmand CDB fields translations

Field Description or reference
OPERATION CODE 9.22

WRPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)

IN-CDB-
BYTCHK If the SATL supports a BYTCHK bit set to one and if the BYTCHK bit is set to one,

then after writing the data to the medium the SATL shall read the data from the
medium and perform a byte-by-byte comparison of the data transferred from the
application client to the SATL with data read from the ATA device, and than shall
return completion status reflecting the results of the comparison (see SBC-2).

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then the
LOGICAL BLOCK ADDRESS| SATL shall set the ATA LBA in the ATA write command (see 3.1.18) and the ATA
verify command (see 3.1.17) equal to the value specified in the LOGICAL BLOCK
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3).

GROUP NUMBER Unspecified (see 3.4.3)

The transfer length shall be used to set the AFA-seetorecount ATA Sector Count
(see 3.1.16)% _ as defined by 9.1. . If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
write command (see 3.1.18) and the ATA verify command (see 3.1.17) equal to
the value specified in the TRANSFER LENGTH ADDRESS field. Otherwise, the
mapping is unspecified (see 3.4.3).The SATL shall issue as many ATA write
commands (see 3.1.18) as needed to satisfy the transfer length specified by the
WRITE AND VERIFY (10) command.

CONTROL 6.4

TRANSFER LENGTHZ

a A transfer length of zero indicates specifies that a data transfer shall not take place.

Editor’s Note 10: A LB comment from Sierra Logic suggested optional support for a bytchk bit set
to one. This version includes suggested changes to allow that capability.
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9.24 WRITE AND VERIFY (12) command

The WRITE AND VERIFY (12) command requests that the SATL is-used-te transfer the specified logical
blocks from the application client data to the ATA device's+redivm, and then te verify that the data was written
correctly to the medium of the ATA device.

Table 59 shows the translation for fields specified in the WRITE AND VERIFY (12) CDB.

Table 59 — WRITE AND VERIFY (12) eewmand CDB fields translations

Field

Description or reference

OPERATION CODE

9.22

WRPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
IN-CDBB-
BYTCHK If the SATL supports a BYTCHK bit set to one and if the BYTCHK bit is set to one,

then after writing the data to the medium the SATL shall read the data from the
medium and perform a byte-by-byte comparison of the data transferred from the
application client to the SATL with data read from the ATA device, and than shall
return completion status reflecting the results of the comparison (see SBC-2).

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then the
SATL shall set the ATA LBA in the ATA write command (see 3.1.18) and the ATA
verify command (see 3.1.17) equal to the value specified in the LOGICAL BLOCK
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

TRANSFER LENGTHZ

The transfer length shall be used to set the AFA-seetorecount ATA Sector Count
(see 3.1.16)2,_as defined by 9.1. . If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
write command (see 3.1.18) and the ATA verify command (see 3.1.17) equal to
the value specified in the TRANSFER LENGTH ADDRESS field. Otherwise, the
mapping is unspecified (see 3.4.3). The SATL shall issue as many ATA write
commands (see 3.1.18) as needed to satisfy the transfer length specified by the
WRITE AND VERIFY (12) command.

CONTROL

6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.

Editor's Note 11: A LB comment from Sierra Logic suggested optional support for a bytchk bit set
to one. This version includes suggested changes to allow that capability.
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9.25 WRITE AND VERIFY (16) command

The WRITE AND VERIFY (16) command requests that the SATL is-used-te transfer the specified logical
blocks from the application client data to the ATA device's+redivm, and then te verify that the data was written
correctly to the medium of the ATA device.

Table 60 shows the translation for fields specified in the WRITE AND VERIEY (16) CDB.

Table 60 — WRITE AND VERIFY (16) eewmand CDB fields translations

Field

Description or reference

OPERATION CODE

9.22

WRPROTECT Unspecified (see 3.4.3)
DPO Unspecified (see 3.4.3)
IN-CDBB-
BYTCHK If the SATL supports a BYTCHK bit set to one and if the BYTCHK bit is set to one,

then after writing the data to the medium the SATL shall read the data from the
medium and perform a byte-by-byte comparison of the data transferred from the
application client to the SATL with data read from the ATA device, and than shall
return completion status reflecting the results of the comparison (see SBC-2).

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x), then the
SATL shall set the ATA LBA in the ATA write command (see 3.1.18) and the ATA
verify command (see 3.1.17) equal to the value specified in the LOGICAL BLOCK
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

TRANSFER LENGTHZ

The transfer length shall be used to set the AFA-seetorecount ATA Sector Count
(see 3.1.16)2,_as defined by 9.1. . If the SATL implements direct block mapping
(see 3.1.x), then the SATL shall set the ATA Sector Count (see 3.1.x) in the ATA
write command (see 3.1.18) and the ATA verify command (see 3.1.17) equal to
the value specified in the TRANSFER LENGTH ADDRESS field. Otherwise, the
mapping is unspecified (see 3.4.3). The SATL shall issue as many ATA write
commands (see 3.1.18) as needed to satisfy the transfer length specified by the
WRITE AND VERIFY (16) command.

CONTROL

6.4

a A transfer length of zero indicates specifies that a data transfer shall not take place.

Editor's Note 12: A LB comment from Sierra Logic suggested optional support for a bytchk bit set
to one. This version includes suggested changes to allow that capability.

33



06-216r1: SAT - Block Mapping Issues 22 May 2006

9.26 WRITE SAME (10) command

9.26.1 WRITE SAME (10) command overview

The WRITE SAME (10) command (see table 61) requests that the SATL transfer a single logical block from
the data—eut-buffer application client and write the contents of that single logical block, with modifications
based on the LBDATA bit and the PBDATA bit, to the specified range of logical block addresses on the ATA
device.

Table 61 — WRITE SAME (10) eerand CDB fields translations

Field Description or reference

If the ATA device supports SEFLBA-Segment-Aceess{see-SCT) the ATA Write
Same command (see ATA8-ACS), the SATL should issue SEFLBA-Segment

Aeeess the ATA Write Same command to repeatedly write the data block
transferred from the application client inthe-buffer to the ATA device. If the ATA
device does not implement SEF the ATA Write Same command then the SATL
shall issue ATA write commands as defined in 9.17.1.

OPERATION CODE

WRPROTECT Unspecified (see 3.4.3)
LBDATA 9.26.2
PBDATA 9.26.2

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x). then the
LOGICAL BLOCK ADDRESS | SATL shall set the Start field in the ATA Write Same command or the ATA LBA in
the ATA write command equal to the value specified in the LOGICAL BLOCK
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3).

GROUP NUMBER Unspecified (see 3.4.3)

A NUMBER OF BLOCKS field set to ef zero indicates specifies that the data—eut
buffer SATL shall be repeatedly write the logical block transferred from the
application client to the location specified in the LOGICAL BLOCK ADDRESS field
writter-from-the-specifiedHogical-bleckaddress through the last user addressable
logical sector on the media medium of the ATA device. If the NUMBER OF BLOCKS
NUMBER OF BLOCKS field is set to a value other than net zero, the SATL shall repeatedly write the
data—eut-buffer data block transferred from the application client to the medium of
the ATA device for the number of logical blocks seeters specified to logical
sectors on the ATA device. The SATL shall send as many ATA commands as
required to satisfy the number of legieal blocks specified by the WRITE SAME
(10) command.

CONTROL 6.4
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9.26.2 LBDATA bit and PBDATA bit

The SATL shall write data to the specified logical block addresses according to the values in the LBDATA and
PBDATA bits as shown in table 62.

Table 62 — LBDATA and PBDATA fields

LBDATA

PBDATA

Description

The SATL shall transfer the single block of data transferred from the data-eutput-buffer
application client to the range of blocks specified in LOGICAL BLOCK ADDRESS field and
NUMBER OF BLOCKS field, repeatedly, on the media medium of the ATA device. If the ATA
device supports the SEFLBA-Segment-Acecess—capability ATA Write Same command,
then the SATL should use the ATA Write Same command with the Function Code set to
002h or 004h for writing the data this-sheuld-be-used-forthe-datatranster. Otherwise, the |
SATL shall use ATA write commands shal-be-dsed as doeumented defined in 9-12:2
9.17.2- S (see SBC-2).

The SATL shall replace the first four bytes of the logical block received from the data-eut
buffer application client with the least significant four bytes of the LBA of the logical block
being written to the media, ending with the least significant byte (e.g., if the LBA is
77665544 33221100h, 33221100h is written with 33h written first and 00h written last).
If the ATA device supports the ATA Write Same command and implements direct block
mapping (see 9.1.2), then the SATL should use the ATA Write Same command with the
Function Code set to 001h or 003h for writing the data. Otherwise, the SATL shall use
ATA write commands as defined in 9.17.2. S (see SBC-2).

The SATL shall terminate the command with CHECK CONDITION status with the sense
key set to ILLEGAL REQUEST and the additional sense code set to INVALID FIELD IN
CDB.

Editor’s Note 13: Reordered the table and straddled the illegal value rows to shorten the table.
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9.27 WRITE SAME (16) command

The WRITE SAME (16) command (see table 63) requests that the SATL transfer a single logical block from
the data—eut-buffer application client and write the contents of that single logical block, with modifications

based on the LBDATA bit and the PBDATA bit, to the specified range of logical block addresses on the ATA

device.

Table 63 — WRITE SAME (16) eerand CDB fields translations

Field

Description or reference

OPERATION CODE

If the ATA device supports SEFLBA-Segment-Aceess{see-SCT) the ATA Write
Same command (see ATA8-ACS), the SATL should issue SCFLBA-Segment

Aeeess the ATA Write Same command to repeatedly write the data block
transferred from the application client inthe-buffer to the ATA device. If the ATA
device does not implement SEF the ATA Write Same command then the SATL
shall issue ATA write commands as defined in 9.17.1

WRPROTECT Unspecified (see 3.4.3)
LBDATA 9.26.2
PBDATA 9.26.2

LOGICAL BLOCK ADDRESS

The logical block address shall be used to set the ATA LBA (see 3.1.11), as
defined by 9.1. If the SATL implements direct block mapping (see 3.1.x). then the
SATL shall set the Start field in the ATA Write Same command or the ATA LBA in
the ATA write command equal to the value specified in the LOGICAL BLOCK
ADDRESS field. Otherwise, the mapping is unspecified (see 3.4.3).

GROUP NUMBER

Unspecified (see 3.4.3)

NUMBER OF BLOCKS

A NUMBER OF BLOCKS field set to ef zero indicates specifies that the data—eut
buffer SATL shall be repeatedly write the logical block transferred from the
application client to the location specified in the LOGICAL BLOCK ADDRESS field
writter-from-the-specifiedHogical-bleckaddress through the last user addressable
logical sector on the media medium of the ATA device. If the NUMBER OF BLOCKS
field is set to a value other than net zero, the SATL shall repeatedly write the
data—eut-buffer data block transferred from the application client to the medium of
the ATA device for the number of logical blocks seeters specified to logical
sectors on the ATA device. The SATL shall send as many ATA commands as
required to satisfy the number of legieal blocks specified by the WRITE SAME
(16) command..
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