




























































































































































































































































































SCSI Group Code 0 Command Descriptions

8.3.4 MODE SELECT 15

The MODE SELECT CDB, shown below, enables an Initiator to specify
device parameters to the MDOl Controller.

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 0 1 0 1 0 1
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 Parameter List Length
05 0o 0 0 0 0 0 Flag Link
Logica it Number (LUN) - Byt Bi :05

These bits specify the LUN of the addressed device for this
command.

Parameter List Length - Byte 04

This byte specifies the length in bytes of the Parameter List sent
during the Data Out Phase of this command. Valid hexadecimal
values for bits in the Parameter List Length field are 13 (for
Enhanced Small Disk Interface, ESDI) and 21 (for ST506 disk
interface).

Flag - t 5 it O

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a dgroup of linked
commands.

Link - Byte 05, Bit 00
The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful

completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.4.1

The Mode Select Parameter

SCSI Group Code 0 Command Descriptions

Mode Select Parameter List for ESDI Disk Drives

below, 1is sent during the

Data Phase of the MODE SELECT
ESDI disk device.

List, shown

command to specify parameters for an

Bit

Byte 07 06 05 04 03 02 01 00
00 Data Length

01 \'48) 0 0 0 0 0 SCT 1
02 WRP 0 0 0 0 0 0 0
03 Block Descriptor Length

04 0 0 0 0 0 0 0 0
05 Number O0f Blocks (MSB)

06 Number of Blocks

07 Number of Blocks (LSB)

08 0 0 0 0 0 0 0 0
09 Block Length (MSB)

(17: Block Length

0B Block Length (LSB)

0cC Number of Alternate Cylinders

0D Number of Heads SSZ SST

OE Logical Number of Sectors/Track

OF Number of Cylinders (MSB)

10 Number of Cylinders (LSB)

11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
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This byte specifies the 1length of the Parameter List is 21
(hexadecimal) bytes, starting at Byte 00. ‘

Vendor Unique (VU) - Byte 01, Bit 07

This bit is set to one to specify that Byte 01 is an Emulex
definition of that SCSI byte (Media Type).

o T T) - B Bi

This bit state indicates the sector type. If the SCT bit is set to
one, the LUN supports soft sectoring. If the SCT bit is reset to
zero, the LUN supports hard sectoring.

Pro -

This bit specifies whether the disk drive 1is or 1is not write

protected. When the WRP bit is set to one, the disk drive is write
protected. When the WRP bit is reset to zero, the disk drive is
not write protected.

Block D i -

This byte specifies the 1length of the Block Descriptor is 21
hexadecimal bytes, starting at Byte 04.

D it -

This byte defines the density of the medium on the addressed LUN.

The Density Code has a value of zero to indicate the LUN is a hard
disk drive.

Number of Blocks -~ Bytes 05 through 07

This field specifies the number of 1logical blocks of the medium

that fulfill the requirements of the Density Code and Block Length
in the Block Descriptor (Bytes 04 through 10). If the Number of
Blocks equals zero, all the remaining 1logical blocks of the LUN
fulfill the requirements.

Bloc ength - tes O 0

The Block Length field specifies the length in bytes of the logical
block.
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Number of Alte Cvlinders - B 0C

This byte specifies the number of alternate cylinders to be
accessed.

Number of Heads — Byte 0D, Bits <07:04>

These bits specify the number of heads on the disk drive.

Sector Size (SS%Z) - Byte 0D, Bit 03

This bit indicates the sector size (i.e., capacity). If the SSZ
bit is set to one, the sector size is 512 bytes. If the SSZ bit is
reset to zero, the sector size is 256 bytes.

Spare Sectors/Track T) - te 0D, Bjits <02:01>

These bits indicate the number of spare sectors/track. The bit
patterns are listed and described in Table 8-3.

Logic Num o cto Tra - B

This byte specifies the logical number of sectors per track which
can be accessed by the user.
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8.3.4.2 Mode Select Parameter List for ST506 Disk Drives

The Mode Select Parameter List, shown below, is sent during the
Data Phase of the MODE SELECT command to specify parameters for an
ST506 disk device.

: Bit

Byte 07 06 05 04 03 02 01 00
00 Data Length

01 VU 0 0 0 0 0 SCT 1
02 WRP 0 0 0 0 0 0 0
03 0 0 1 0 0 0 0 1
04 0 0 0 0 0 0 0 0
05 Number O0f Blocks (MSB)

06 Number of Blocks

07 Number of Blocks (LSB)

08 0 0 0 0 0 0 0 0
09 Block Length (MSB)

0A Block Length

0B Block Length (LSB)

ocC Number of Alternate Cylinders

0D Number of Heads SSZ SST BFS
OE Logical Number of Sectors/Track

OF Logical Number of Cyliﬁders (MSB)

10 Logical Number of Cylinders (LSB)

11 " Write Precompensation Cylinder Number (MSB)
12 Write Precompensation Cylinder Number (LSB)
13 Reduced Write Count Cylinder Number (MSB)
14 Reduced Write Count Cylinder Number (LSB)
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Data L - Byte 00

This byte specifies the length of the Parameter List is 21

(hexadecimal) bytes, starting at Byte 00.
¢

Vendor Unique (VU) - Byte 01, Bit 07

This bit is set to one to specify that Byte 01 is an Emulex
definition of that SCSI byte (Media Type) .

Sector Type - Byte 01, Bit 01

This bit indicates the sector type. If the SCT bit is set to one,
the LUN supports soft sectors. If the SCT bit is reset to zero,
the LUN supports hard sectors.

Write Protect (WRP) - Byte 02, Bit 07

This bit specifies whether the disk drive 1is or 1is not write
protected. When the WRP bit is set to one, the disk drive is write
protected. When the WRP bit 1is reset to zero, the disk drive is
not write protected.

Block Descriptor L - Byt

The byte specifies the 1length of the Block Descriptor is 21
(hexadecimal) bytes, starting at Byte 00.

Density Code - Byte 04

This byte defines the density of the medium on the addressed LUN.
The Density Code has a value of 2zero to indicate the LUN is a hard
disk drive.

Number of Blocks - Bytes 05 through 07

This field specifies the number of logical blocks of the medium
that fulfill the requirements of the Density Code and Block Length
in the Block Descriptor (Bytes 04 through O0B). If the Number of
Blocks equals zero, all the remaining logical blocks of the LUN
fulfill the requirements.

Block Length - Bytes 09 through 0B
This field specifies the length of the logical block in bytes.
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Nu of Alt Cyli - B C

This byte specifies the number of alternate cylinders
accessed. Bad tracks are mapped on the alternate cylinders.

H!meen Qf Hgads - thg QD B]ts SQZ.QQZ

These bits specify the number of heads on the disk drive.

e - B D

to be

This bit indicates the sector size (i.e., <capacity). If the SSZ
bit is set to one, the sector size is 512 bytes. If the SSZ bit is

reset to zero, the sector size is 256 bytes.

Spare ctors/T T) - B D i :01>

These bits indicate the number of spare sectors/track.
patterns are listed and described in Table 8-3.

The bit

This bit indicates if the disk drive Step operation (involving the
time intervals in which the Step signal pulses occur) is or is not
to be buffered. If the BFS bit 1is set to one, the Step operation
is non-buffered. If the BFS bit. is reset to zero, the Step
operation is buffered. This bit applies only to ST506 disk drives.

L.ogical Nu -

This byte specifies the logical number of sectors per track which

can be accessed by the user.

- F u

These bytes specify the logical number of cylinders in the user's
address space. Two of the cylinders cannot be accessed by the user
because one cylinder 1is dedicated to the BSF and the other is

dedicated to diagnostic data.
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Write Prec nsati i - B s 11 throu 2

These bytes specify the number of the cylinder at which the disk
drive will write data to inner <cylinders on the disk using a time-
precompensated form. For more information on the Write Precompen-
sation Number, see subsection 3.3.5. These bytes are applicable
only to ST506 disk drives.

Reduced it t i - tes throu 4

These bytes specify the number of the cylinder at which the disk
drive will supply a different amount of current to the head during
a Write operation. For more information on the Reduced Write
Current Cylinder Number, see subsection 3.3.5. These bytes are
applicable only to ST506 disk drives.
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8.3.5 MODE SENSE 1A

The MODE SENSE CDB, shown below, causes an Initiator to determine
the parameters of the MDOl Controller. MODE SENSE is a comple-
mentary command, related to the MODE SELECT command, (see
subsection 8.3.4), and is wused for support of media that may
contain different densities.

Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 1 1 0 1 0
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 Allocation Length

05 0 0 0 0 0 0 Flag Link

During execution of this command, the MD0l Controller does not
disconnect unless disconnection is enabled by two conditions:

o The LUN is busy with another Initiator

o) The Disconnect function is supported.

Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

r - Bytes 02 u

These bytes are reserved and must be zero.

A cati Len - B 04

The Allocation Length specifies the number of bytes the Initiator
has allocated for returned MODE SENSE data. If the MDOl1l Controller
receives a zero value in Byte 04, it does not transfer any data and
does not treat this condition as an error. A non-zero Allocation
Length value indicates that number of bytes or fewer are to be
transferred. The Target terminates the Data In Phase when the
Allocation Length bytes have been transferred or when all available
MODE SENSE data has been transferred to the Initiator.
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Flag - Byte 05, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

LJ_._'nlgj - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.

8.3.5.1 Mode Sense Data Format

The Mode Select Parameter List, shown below, is sent during the
Data In Phase of the MODE SENSE command to specify host-defined
parameters for the disk drive.

Bit

Byte 07 06 05 04 03 02 0l 00
00 Data Length

01 vu 0 0 0 0 0 sct 1

02 WRP O 0 0 0 0 0 0

03 0 0 0 0 0 0 0 1

04 0 0 0 0 0 0 0 0

D Le — Byte 0

This byte specifies the 1length of the Parameter List is one
(hexadecimal) byte.

Vendor Unigqu - Bit 0

This bit is set to one to specify that Byte 01 is an Emulex
definition of that SCSI byte (Media Type).
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Sector Type (SCT) - Byte 01, Bit 01

This bit indicates the sector type. If the SCT bit is set to one,
the LUN supports soft sectoring. If the SCT bit is reset to zero,

the LUN supports hard sectoring.

Write Protect (WRP) - Byte 02, Bit 07

This bit specifies whether the disk drive is or

is not write

protected. When the WRP bit is set to one, the disk drive is write
protected. When the WRP bit is reset to zero, the disk drive is

not write protected.

Block D ipto -

This byte specifies the length of the Block Descriptor is one

hexadecimal byte.

D it - B

This byte defines the density of the medium on the addressed LUN.
The Density Code has a value of zero to indicate the LUN is a hard

disk drive.
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8.3.5.2 Mode Sense Data Format for ESDI Digk Drives

The Mode Select Parameter List, shown below, is sent during the
Data Phase of the MODE SENSE command to specify parameters for an
ESDI disk device.

Bit

Byte 07 06 05 04 03 02 01 00
00 Data Length
01 VU 0 0 0 0 0 SCT 1
02 WRP 0 0 0 0 0 0 0
03 0 0 0 1 0 0 1 1
04 0 0 0 0 0 0 0 Cc
05 Number 0f Blocks (MSB)
06 Number of Blocks
07 Number of Blocks (LSB)
08 0 0 0 0 0 0 0 0
09 Block Length (MSB)
0A Block Length
0B Block Length (LSB)
0cC Number of Alternate Cylinders
0D Number of Heads SSZ SST
OE Logical Number of Sectors/Track
OF Logical Number of Cylinders (MSB)
10 Logical Number of Cylinders (LSB)
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
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a L - B

This byte specifies the 1length of the Parameter List is 21
(hexadecimal) bytes, starting at Byte 00.

Vendor Unique (VU) - Byte 01, Bit 07

This bit is set to one to specify that Byte 01l is an Emulex
definition of that SCSI byte (Media Type).

Sector Type (SCT) - Byte 01, Bit 01

This bit indicates the sector type. If the SCT bit is set to one,
the LUN supports soft sectoring. If the SCT bit is reset to zero,
the LUN supports hard sectoring.

Write Protect (WRP) - Byte 02, Bit 07

This bit specifies whether the disk drive 1is or is not write
protected. This bit specifies whether the disk drive is or is not
write protected. When the WRP bit is set to one, the disk drive is
write protected. When the WRP bit is reset to zero, the disk drive
is not write protected.

ck Descripto =
This byte specifies the 1length of the Block Descriptor is 21

(hexadecimal) bytes, starting at Byte 04.

Density Code - Byte 04

This byte defines the density of the medium on the addressed LUN.,
The Density Code has a value of zero to indicate the LUN is a hard
disk drive.

Number of Blocks - Bytes 05 through 07

This field specifies the number of logical blocks of the medium
that fulfill the requirements of the Density Code and Block Length
in the Block Descriptor (Bytes 04 through 10). If the Number of
Blocks equals zero, all the remaining 1logical blocks of the LUN
fulfill the requirements.
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Reserved - Byte 08

This byte is reserved and must be zero.

Block Length — Bytes 09 through 0B
These bytes specify the length of the logical block in bytes.

Number of Alternate Cylinders - Byte 0C

This byte specifies the number of alternate cylinders to be
accessed. Bad tracks are mapped on the alternate cylinders.
Numb of He - Byt D, Bits :04

These bits specify the number of heads on the disk drive.

Sector Size (SS7Z) - Byte 0D, Bit 03
This bit indicates the sector size (i.e., capacity). If the SSZ
bit is set to one, the sector size is 512 bytes. If the SSZ bit is
reset to zero, the sector size is 256 bytes.
e rs/Tra T) - Byte 0D, Bits 101>

These bits indicate the number of spare sectors/track. The bit
patterns are listed and described in Table 8-3.
Logical Numb ors/Tra — Byte OE
This byte specifies the logical number of sectors per track which
can be accessed by the user.

ic Nu i - B s 0 u 10
These bytes specify the logical number of cylinders in the user's
address space. Two of the cylinders cannot be accessed by the user

because one cylinder is dedicated to the BSF and the other is
dedicated to diagnostic data.

Reserved - Bytes 11 through 14

These bytes are reserved and must be zero.
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8.3.5.3 Mode Sense Data Format for ST506 Disk Drives

The Mode Sense Parameter List, shown below, is sent during the Data
Phase of the MODE SENSE command to specify parameters for an ST506
disk device.

Bit
Byte 07 06 05 04 03 02 o1 00
00 Data Length
01 vu 0 0 0 0 0 SCT 1
02 WRP 0 0 0 0 0
03 0 0 1 0 0 0 0 1
04 0 0 0 0 0 0 0 0
05 Number of Blocks (MSB)
06 Number of Blocks
07 Number of Blocks (LSB)
08 0 0 0 0 0 0 0 0
09 Block Length (MSB)
0A Block Length
0B Block Length (LSB)
ocC Number of Alternate Cylinders
0D Number of Heads SSZ SST BFS
OE Logical Number of Sectors/Track
OF Logical Number of Cylinders (MSB)
10 | Logical Number of Cylinders (LSB)
11 Write Precompensation Cylinder Number (MSB)
12 Write Precompensation Cylinder Number (LSB)
13 Reduced Write Current Cylinder Number (MSB)
14 Reduced Write Current Cylinder Number (LSB)
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Data L - B

This byte specifies the length of the Parameter List is 21
(hexadecimal) bytes, starting at Byte 00.

Vendor Unigque (VU) - Byvte 01, Bit 07

This bit is set to one to specify that Byte 01 is an Emulex
definition of that SCSI byte (Media Type).
or T - Byte 0 Bi 1

This bit indicates the sector type. If the SCT bit is set to one,
the LUN supports soft sectoring. If the SCT bit is reset to zero,
the LUN supports hard sectoring.

Write Protect (WRP) - Byte 02, Bit 07

This bit specifies whether the disk drive is or 1is not write
protected. When the WRP bit is set to one, the disk drive is write
protected. When the WRP bit is reset to zero, the disk drive is
not write protected.

Block Descri -

This byte specifies the 1length of the Block Descriptor is 21
hexadecimal bytes, starting at Byte 04.

Density Code - Byte 04

This byte defines the density of the medium on the addressed LUN.
The Density Code has a value of zero to indicate the LUN is a hard
disk drive.

Numb of Blocks - Bytes 05

This field specifies the number of 1logical blocks of the medium
that fulfill the requirements of the Density Code and Block Length
in the Block Descriptor (Bytes 04 through O0B). If the Number of
Blocks equals zero, all the remaining logical blocks of the LUN
fulfill the requirements.

Block Le - B s (o)

These bYtes specify the length of the logical block in bytes.
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Numb Altern ind - t C

This byte specifies the number of alternate cylinders to be
accessed. Bad tracks are mapped on the alternate cylinders.

- Byte 0D, Bi :

' These bits specify the number of heads on the disk drive.

ec ize Z) - Bvte 0D, Bit 0

This bit indicates the sector size (i.e., capacity). If the SSZ
bit is set to one, the sector size is 512 bytes. If the SSZ bit is
reset to zero, the sector size is 256 bytes.

Spare Sectors/Trac T) - D, Bits <02:

These bits indicate the number of spare sectors/track. The bit
patterns are listed and described in Table 8-3.

B BF - B D

This bit indicates if the step is or is not buffered. If the BFS
bit is set to one, the step 1is non-buffered. If the BFS bit is
reset to zero, the step 1is Dbuffered. This bit applies only to
ST506 disk drives.

Logical Numb T - Byt E

This byte specifies the logical number of sectors per track which
can be accessed by the user.

Logical Number of Cylinders - Bytes OF through 10

These bytes specify the logical number of cylinders in the user's
address space. Two of the cylinders cannot be accessed by the user
because one cylinder is dedicated to the BSF and the other is
dedicated to diagnostic data.

Write Precompensation Cylinder Number — Bytes 11 through 12

These bytes specify the number of the cylinder at which the disk
drive will write data to inner <cylinders on the disk using a time-
precompensated form. For more information on the Write Precompen-
sation Number, see subsection 3.3.5. These bytes are applicable
only to ST506 disk drives.
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- B s 13 ou 14

These bytes specify the number of the c¢ylinder at which the disk
drive will supply a different amount of current to the head during

a Write operation. For more information on the Reduced Write
Current Cylinder Number, see subsection 3.3.5. These bytes are
applicable only to ST506 disk drives.
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8.3.6 READ 08

The READ CDB, shown below, causes the transfer of data from the
Target device to the Initiator. The amount of transferred data is
a multiple of the block length (i.e., 512 data bytes/ block). The
READ command specifies the starting block number and the number of
data blocks to be read. The READ command terminates when the

number of data blocks to be read is transferred.

Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 1 0 0 0
01 LUN Logical Block Address (MSB)
02 Logical Block Address
03 Logical Block Address (LSB)
04 Number of Blocks to Transfer (LSB)
05 ERTY ECC 0 0 0 0 Flag Link

If the Disconnect function 1is enabled, the MDO1l Controller can

disconnect from the Initiator while executing this command.

If any reservation access conflict exists (see subsection 8.3.11,
RESERVE UNIT command), the MDO1l Controller terminates the READ

command with a RESERVATION CONFLICT status code; no data is read.

Table 8-7 lists several error conditions, and their corresponding
Sense Keys, that can occur during a Read operation. If any of the
conditions occur, the MDO1l Controller terminates the READ command,
sends a CHECK CONDITION status code to the Initiator, and sets the
Sense Key that corresponds to the error condition in the Extended

Sense Byte.
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Table 8-4. READ Command Error Conditions

Sense Key Condition

ILLEGAL REQUEST * An invalid Logical Block Address was
issued

UNIT ATTENTION A Target Reset condition or medium
change occurred since the last
command was sent from this Initiator

MEDIUM ERROR An unrecoverable Read error occurred
RECOVERED ERROR A recoverable Read error occurred
ABORTED COMMAND An overrun error occurred, or some

other error which might be resolved
by repeating the command occurred

* For this Sense Key, the Information Byte is set to the
Logical Block Address of the first invalid Logical Block
Address. The Logical Block Address is invalid if any part of
the extent is invalid.

Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

ogical Block A ss -~ B s 0 oug

These bytes specify the 1logical block address where the Read
operation is to begin.

Number of Blocks Trans - Byt

This byte specifies the number of contiguous logical blocks of data
to be transferred. When the Number of Blocks to Transfer is zero,
256 logical blocks of data are transferred. Any other value
between 1 and 256, inclusive, indicates that number of logical
blocks are to be transferred.

Error Retry (ERTY) - Byte 05, Bit 07
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Error Correction E - B 5

Are we still using this bit 222222

Flag - Byte 05, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an

automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.7 RE-ASSIGN BLOCK 07

The RE-ASSIGN BLOCK CDB, shown below, sends Defect List data to the
Target during the Data Phase of the command. The defect data is a
list of logical block addresses which are to be re-assigned.

Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 0 1 1 1
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

During the Re—assign operation, if all available spares on the
track become allocated,; the entire track is marked as defective and
an alternate track is used. Unspecified data blocks on the track
are also moved to the alternate track. The alternate track is
fully verified before the original track is marked as defective.
If an unspecified data block cannot be read and moved successfully,
the RE-ASSIGN BLOCK terminates with an error message that indicates
which logical block number of the block is in error. The Initiator
may then issue another RE-ASSIGN BLOCK command with the logical
block number added appropriately to the Defect List data. Using
this algorithm, all data blocks on the defective track are
eventually moved and noted as (also) defective. If the RE-ASSIGN
BLOCK command is completed successfully, no blocks are altered by
the command, except those blocks indicated in the Defect List.

If the MDOl Controller 1is wunable to update the defective sector
file on the specified disk drive, an error occurs.

During execution of this command, the MD0Ol Controller does not
disconnect from the SCSI bus unless disconnection is enabled by two
conditions:

o The LUN is busy with another Initiator
0 The Disconnect function is supported.
Logical Unit Numb LUN) - Byte 01, Bits 205
These bits specify the LUN of the addressed device for this

command.
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es ed - Bvtes 02 t 4

These bytes are reserved and must be zero.

F ~ Byt 5 it 0

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

ink - 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.7.1 Re-assign Block Data Format

During the Data In Phase of the RE-ASSIGN BLOCK command, data is
sent in the following format:

Bit
Byte - 07 06 05 04 03 02 01 00
00 0 0 0 0 0 0 0 0
01 0 0 0 0 0 o . 0 0
02 Length of Defect List (n) (MSB)
03 Length of Defect List (n) (LSB)

The defect descriptors, shown below, are repeated n/4 times within
the length specified (Bytes 02 through 03) in the RE-ASSIGN BLOCK
CDB (n is the Length of the Defect List defined in the Re-assign
Block Data Format).

Bit
Byte 07 06 05 04 03 02 01 00
00 Defect List Block Address (MSB)
01 Defect List Block Address
02 Defect List Block Address
03 Defect List Block Address (LSB)

The Defect List Block Address bytes are converted to the
appropriate track and block addresses by the MDOl Controller and
are specified in ascending order. Block addresses that specify
previously detected or specified addresses are ignored and do not
produce duplicate entries in the BSF.
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If the LUN has insufficient capacity to re-assign all the defective
logical blocks, the MD0l command terminates the RE-ASSIGN BLOCK
command with a CHECK CONDITION status code and sets the Sense Key
in the Extended Sense Byte to MEDIUM ERROR. The Logical Block
Address of the last 1logical block re-assigned is returned in the
Information Bytes of the sense data.

Defect List Block Address — Bytes 00 through 03

These bytes specify the address of the block that contains the
defect.

8~-48 SCSI Command Set



SCSI Group Code 0 Command Descriptions

8.3.8 RECEIVE DIAGNOSTIC 1C

The RECEIVE DIAGNOSTIC command allows the MDOl Controller to start
diagnostic subcommands sent by the SEND DIAGNOSTIC command (see
subsection 8.3.15). The RECEIVE DIAGNOSTIC command is only
executed by the MD0l1l Controller if a SEND DIAGNOSTIC command
previously was issued by the same Initiator that issued the RECEIVE
DIAGNOSTIC command. If nc SEND DIAGNOSTIC command has been
received, the MDO1l Controller rejects the RECEIVE DIAGNOSTIC
command with a CHECK CONDITION status code and sets the ILLEGAL
REQUEST Sense Key in the Extended Sense Byte (see subsection
8.3.10.2).

Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 1 1 1 1 0
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 Allocation Length
04 Allocation Length
05 0 0 0 0 0 0 Flag Link

NOTE

Executing the self-test of the MDOl Controller
automatically resets the MDOl Controller. Any
context specified by the host adapter must be re-
submitted to the MDOl1l Controller.

Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device to be loaded or
unloaded.
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Reserved - Bytes 02

This byte is reserved and must be zero.

cati - s 4

These bytes specify the number of bytes the Initiator has allocated
for returned diagnostic data. If the Allocation Length has a value
of zero, no diagnostic data is returned. If the Allocation Length
has any other value, that number of bytes or fewer are transferred.
The Target terminates the Data 1In Phase when all Allocation Length
bytes have been transferred, or when all available diagnostic data
has been transferred to the Initiator.

NOTE

Although diagnostic software is generally device-
specific, the RECEIVE DIAGNOSTIC and SEND
DIAGNOSTIC commands enable the system to isolate
host operating system software from device-

specific diagnostic software. This isolation
allows the host operating system to remain device
independent.

F - Byte 05, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 of Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

i - te 0 Bi

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command for the Initiator. Status is
returned for each command executed.
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8.3.9 RELEASE UNIT 17

The RELEASE UONIT CDB, shown below, causes the LUN (connected to the
MD01 Controller and previously reserved by the RESERVE UNIT
command) to be released if the requesting Initiator was the last to
reserve that LUN. Once the RELEASE UNIT command is issued, other
Initiators can access the LUN.

Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 1 0 1 1 1
01l 0 0 0 THPR Third Party ID 0
02 Reservation Identification
03 0 0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

An attempt to release to the requesting Initiator any LUN which is
not currently reserved and which does not have a queued reservation
pending, does not result in an error condition.

During the execution of this command, the MDOl Controller does not
disconnect unless disconnection is enabled by two conditions:

@ The LUN is busy with another Initiator

o The Disconnect function is supported.

Third Party Reservation Release Option (THPR) - Byte 01, Bit 04

This bit is set to one to release a reservation if that reservation
was made by:

® the same Initiator for the SCSI bus device as specified in
the Third Party ID field of this CDB (see next paragraph)

® using the optional THP bit in the RESERVE UNIT command (see
subsection 8.3.11)

Third Part D - Byt Bits :01>

These bits specify the SCSI bus device code (ID) that identifies
the LUN reserved by the Initiator, if the THPR bit (Byte 01, Bit
04) is set.
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Reservation I tificati -

This byte allows an Initiator, that has more than one reserved LUN
awaiting release, to specify a code that identifies which reserved
LUN is to be released by this CDB.

R ed - Bytes t 4

These bytes are reserved and must be zero.

Flag - Bvte 05, Bit 0

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Bvte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is  made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.10 REQUEST SENSE 03

The REQUEST SENSE CDB, shown below, is used to obtain more detailed
information, called sense information, after execution of a command
has been completed successfully. Typically, a REQUEST SENSE
command is issued after a previous command has been completed and a
CHECK CONDITION status code has occurred. A REQUEST SENSE command
may be issued at any time by a diagnostic routine, device driver
routine, or program, regardless of whether an error has or has not
occurred; because significant sense information 1is cleared only
upon receipt of an I/O-type or access-type command.

Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 0 0 1 1
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 | Number of Requested Sense Bytes
05 0 0 0 0 0 0 Flag Link

During the execution of this command, the MDOl Controller does not
disconnect unless disconnection is enabled by two conditions:

@ The LUN is busy with another Initiator

® The Disconnect function is supported.

Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command. :

r = S u

These bytes are reserved and must be zero.
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Numb R s B s -

This byte contains the number of bytes of data the Initiator has
allocated for the sense information. The count supplied determines
the format of the returned sense data. The sense data can be
returned in one of two supported Sense Byte Formats:

® Standard (non-extended)

° Extended.
These formats are described in subsections 8.3.10.1 and 8.3.10.2.

A requested sense byte count of four or fewer bytes results in a
transfer of four bytes in the Standard Sense Byte format.

A requested sense byte count of more than four bytes results in a

data transfer of up to the requested number of sense bytes (but
never more than the maximum number of sense bytes defined) in the
Extended Sense Byte format.

Flag - Byte 05, Bit 0]

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

{0k - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command £from the Initiator. Status is
returned for each command executed.

8.3.10.1 Standard Sense Byte Format

The Standard Sense Byte format, shown below, is used when the
requested number of bytes (Byte 04 of the REQUEST SENSE CDB) is
less than or equal to four bytes.

Bit
Byte 07 06 05 04 03 02 01 00
00 VADD ERCL ERCD
01 0 0 0 Logical Block Address (MSB)
02 Logical Block Address
03 Logical Block Address (LSB)
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Valid Address (VADD) - Byte 00, Bit 07

Setting this bit indicates the Logical Block Address field (Bytes
01 through 03) contains valid information related to the error
code.,

Erro ass - Byt Bits <06:04

These bits indicate the source of the error that occurred. Error

Class codes are listed in Table 8-5. Error Classes 0 through 3
(hexadecimal) are valid for Standard Sense information.

Table 8-5. Standard Sense Error Classes

Bits Error Class
06 05 04
0 0 O DISK DRIVE ERRORS
0 0 1 TARGET ERRORS
0 1 O SYSTEM-RELATED ERRORS
0 1 1 VENDOR UNIQUE ERROR CONDITIONS

Error Cod ERCD) - Byte 0 its : 00
These bits indicate the type of error that occurred. The
hexadecimal Sense Error codes used 1in the Standard (nonextended)

Sense Bytes for disk drive, Target, system-related, and vendor-
unique errors are listed and described in Table 8-6.

ogic Blo A ss - S o

These bytes specify the Logical Block Address associated with the
Sense Key.
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Table 8-6.

Standard Sense Byte Error Codes

DISK DRIVE ERRORS

Code Error

Description

00 | NO SENSE

01 | NO INDEX SIGNAL

02 NO SEEK COMPLETE

03 WRITE FAULT

04 DRIVE NOT READY

05 DRIVE NOT SELECTED

06 NO TRACK ZERO

07 MULTIPLE DRIVES
SELECTED

09 MEDIA NOT LOADED

0A INSUFFICIENT CAPACITY

0B DRIVE TIMEOUT

The MDO1l Controller detected no
error during execution of the
previous command.

2222

A LOAD/UNLOAD command has been
issued but the media cartridge
is not installed in the disk
drive, as indicated by a disk
drive status signal.

The media does not have enough

space to allow additional data
from the Initiator to be
accepted.

A timeout occurred during an
operation being performed by
the disk drive.

continued on next page
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Table 8-6. Standard Sense Error Codes (continued)

TARGET ERRORS

Code Error Description
10 I.D. READ ERROR 222227
11 UNCORRECTABLE DATA A block could not be written
ERROR after 16 retry attempts.

12 I.D. ADDRESS MARK
NOT FOUND 22222

13 DATA ADDRESS MARK

NOT FOUND 222222
14 BLOCK NOT FOUND The block sequence is improper,
or a block is missing.
15 SEEK ERROR 222227
16 DMA TIMEOUT ERROR System activity reached a point

where DMA service for the MDOl
Controller exceeded allowable
time limits and was suspended,
requiring one or more retry
attempts.

17 WRITE PROTECTED The disk 1is write protected.
The outstanding WRITE command
has been aborted.

continued on next page
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Table 8-6. Standard Sense Error Codes (continued)
TARGET ERRORS (continued)
Code Error Description
18 CORRECTABLE DATA To be read correctly, a block
CHECK had to be read two or more
times.
1A INTERLEAVE ERROR 22272
1C COMMAND LATE ERROR 22227
1D DATA LATE ERROR 222272
1E WRITE CHECK ERROR 2?2227
1F ECC SOFT ERROR 2227?27
SYSTEM-RELATED ERRORS
Code Error Description
20 INVALID COMMAND The issued command cannot be
executed, or is not applicable.
21 ILLEGAL BLOCK
ADDRESS 2?2222

continued on next page
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Table 8-6. Standard Sense Error Codes (continued)

SYSTEM~RELATED ERRORS

Code Error Description

30 UNIT ATTENTION The removable media may have
been changed, or the addressed
LUN has been reset (by the BUS
DEVICE RESET message), after
the last command was issued to
the addressed LUN. This error
is reported the first time any
command is issued after the
condition is detected; then the
requested command is not
performed. This condition is
cleared when the next 1I/0
command is issued by the same
host adapter. UNIT ATTENTION
is reported to all SCSI devices
that subsequently issue a com-
mand to the LUN.

31 COMMAND TIMEOUT Command execution was not
completed by the MDOl Control-
ler before a predetermined,
command-specified time limit
had expired.

MDOl1 SCSI Command Set 8-59



SCSI Group Code 0 Command Descriptions

8.3.10.2 Extended Sense Byte Format

The Extended Sense Byte format, shown below, is used when the
requested number of bytes (Byte 04 of the REQUEST SENSE CDB) is
greater than four bytes.

R Bit
Byte 07 06 05 04 03 02 01 00
00 VADD 1 1 1 Vendor Unique Code
01l Segment Number
02 X X ILI 0 Sense Key
03 Logical Block Address (MSB)
04 Logical Block Address
05 Logical Block Address
06 Logical Block Address (LSB)
07 Additional Sense Length
08-NN Additional Sense Length Bytes
X = Don't Care
Valid Address (VADD) - Byte 00, Bit 07

Setting this bit indicates the Logical Block Address (Bytes 03
through 06) contains valid information related to the error code.

Vendor-Unigu o) - B i 03:00

These bits specify the type of Extended Sense Byte format to be
used. Only hexadecimal values of 0 and F are valid. A value of
zero specifies the Extended Sense Data format; a value of F
specifies the Vendor Unique Extended Sense format (see subsection
8.3.10.3).

t - B
This byte contains the current segment number if the Extended Sense

information is in response to a COPY command. Up to 256 segments
are supported. :
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Not Used — Bvte 02, Bits <07:06>

These bits are not used and can be either one or zero.

Incorrect Length Indicator (ILI) - Byte 02, Bit 05

Setting this bit indicates the requested block size did not match
the block size of the data on the disk.

Sense Key - Byte 02, Bits <03:00>

These bits provide the Sense Key Error Codes for any errors
detected during the operation. The errors are listed and defined
in Table 8-7.

Logical Block Address — Bytes 03 through 06

These bytes specify the Logical Block Address where the error,
specified by the Sense Key Error Code, occurred.

dditjo e - te O

This byte specifies the number of Additional Sense Bytes
(represented as NN in the Extended Sense Byte format) that are to
follow. If the Allocation Length of the CDB is too small to
transfer all of the Additional Sense Length bytes, the Additional
Sense Length is not adjusted to reflect the truncation. The
Additional Sense Bytes contain command-specific data that further
defines the nature of the CHECK CONDITION status. These bytes are
used with:

® the COPY ABORTED status code
° the Sense Key 10 (hexadecimal)

® the Vendor Unique sense keys.
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Sense Key Error Codes

Bits Error
03 02 01 00

Description

0 0 0 O NO SENSE

0 0 0 1 RECOVERED ERROR

0 0 1 o0 NOT READY

0 0 1 1 MEDIUM ERROR

0 1 0 0 | HARDWARE ERROR

0 1 0 1 ILLEGAL REQUEST

There is no sense key informa-
tion to be reported for the
designated LUN. This code
occurs for a successfully
completed command. o

The last command was completed
successfully, but with some
recovery action performed by the
Target.

The addressed LUN cannot be .

accessed. Operator intervention
may be required. ‘

The command terminated with a
nonrecoverable-error condition
which was probably caused by a
flaw in the media or by an error
in the recorded data.

A nonrecoverable hardware error
(i.e., controller failure,
device failure, parity error,
etc.) was detected while the

Target was performing the
command or while the Target was
performing a Self-Test
operation.

There was an illegal parameter
in the command or 1in the addi-
tional required parameters
supplied as data for some
related commands.

continued on next page
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Table 8-7. Sense Key Error Codes (continued)

Bits Error Description
03 02 01 00
0 1 1 o UNIT ATTENTION The removable media may have

been changed, or the LUN has
been reset (by the BUS DEVICE
RESET message), after the last
command was issued to the
addressed LUN. This error is
reported the first time any
command 1is issued after the
condition is detected; then the
requested command is not
performed. This condition is
cleared when the next I/0
command is issued by the same
host adapter. UNIT ATTENTION is
reported to all SCSI devices
that subsequently issue a
command to the LUN.

0o 1 1 1 WRITE PROTECT A command that reads writes to
the disk was attempted on a
block that is protected from
this operation. The Write
operation was not performed.

1 0 0 O RESERVED

1 0 0 1 VENDOR UNIQUE A Vendor—-Unique error condition
occurred. The corresponding
nonextended error class and code
are specified in Byte 08 of the
Vendor-UOnique Extended Sense
Byte (see subsection 8.3.10.3).

1 0 1 0 COPY ABORTED A COPY command was aborted
because an error condition was
detected on the source or
destination device.

continued on next page
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Table 8-7. Sense Key Error Codes (continued)

Description

The Target aborted the command.
The Initiator may recover by
trying to execute the command
again.

A SEARCH DATA command satisfied
an equal comparison.

A buffered device has reached
the end-of-medium and data,
which has not been written to
disk, remains in the buffer. A
RECOVER BUFFERED DATA command
can be issued to read the
unwritten data from the buffer.

Bits Error
03 02 01 00
1 0 1 ABORTED COMMAND
1 1 O EQUAL
1 1 O VOLUME OVERFLOW
1 1 1 RESERVED
1 1 1 RESERVED
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8.3.10.3 Vendor-Unique Extended Sense Byte Format

The Vendor-Unique Extended Sense Byte format, shown below, is used

for those nonextended error classes and codes that do not have a
corresponding Sense Key.
. Bit
Byte 07 06 05 04 03 02 01 00
00 VADD 1 1 1 1 1 1 1
01 Segment Number
02 X X ILI 0 Sense Key
03 Logical Block Address (MSB)
04 Logical Block Address
05 Logical Block Address
06 Logical Block Address (LSB)
07 0 0 0 0 0 0 0 1
08 ERCL ERCD
X = Don't Care

Valid Address (VADD) - Byte 00, Bit 07

Setting this bit indicates the Logical Block Address field (Bytes
03 through 06) contains information related to the error code.

ent - Byt 1

This byte contains the current segment number if the Extended Sense

Information Byte pertains to a COPY command. Up to 256 segments
are supported.

Incorrect Length Indicator (ILI) - Byte 02, Bit 05

Setting this bit indicates the requested block size did not match
the block size of the data on the disk.
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Not Used - Bvt 2, Bits :

These bits are not used and can be either one or zero.

n - B v Bi : 00

These bits provide the Sense Key Error Codes for any errors
detected during the operation (see Table 8-7).

Logical Block Address - Bytes 03 through 06

These bytes specify the Logical Block Address where the error,
specified by the Sense Key Error Code, occurred.

Additional Sense Length - Byte 07
This byte specifies there is one Additional Sense Byte (Byte 08).
The Additional Sense Byte contains command-specific data that
further defines the nature of the CHECK CONDITION status. This
byte is used with:

® the COPY ABORTED status code

® the Sense Key 10 (hexadecimal)

® the Vendor-Unique sense keys.

E Class (E - i :

These bits indicate the source of the error that occurred (see

Table 8-5). Error Classes 0 through 3 (hexadecimal) are valid for
the Vendor-Unique Extended Sense Information.

E C ERCD) - B 0 i :00

These bits indicate the type of -error that occurred. The
hexadecimal sense error codes used in the Vendor-Unique Extended
Sense Byte for the disk drive, Target, system-related, and vendor
unique errors are listed and described in Table 8-6.
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8.3.11 RESERVE UNIT 16

The RESERVE UNIT CDB, shown below, causes the LUN to be reserved
for exclusive use by the Initiator until that Initiator sends an
appropriate RELEASE UNIT command (see subsection 8.3.9). If the
Extent Reservation option is wused, the RESERVE UNIT command also
causes extents within a specified LUN to be reserved for exclusive
use by the Initiator.

Bit
Byte 07 06 05 04 03 02 01 00

00 0 0 0 1 0 1 1 0
01 LUN THP Third Party ID 0
02 Reservation Identification

03 0 0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

If no extent is reserved in the LUN by another Initiator when the
current Initiator issues this CDB, this RESERVE UNIT command causes
the LUN to be reserved for exclusive use by the current Initiator
until the reservation is released by any of the following methods:

® a RELEASE UNIT command 1is issued by the same (current)
Initiator

® a BUS DEVICE RESET status code is issued by any Initiator
® a Hard Reset Condition occurs.

An Initiator can reserve a LUN that 1is already reserved by that
Initiator; but when it does, the Reservation Identification (Byte
02) in this CDB is ignored by the MD0l Controller.

If the LUN is previously reserved, the Target performs one of two
operations, as applicable:

0 Sends a RESERVATION CONFLICT status code

® Queues the reservation request and then disconnects until
all previously queued reservations have been released. When
the LUN is available, the Target reconnects to perform the
task for which the reservation has been released.
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If any other Initiator subsequently attempts to perform any
operation on the reserved LUN, that command is rejected with a
RESERVATION CONFLICT status code.

Third Party Reservatio io THP) - Bi 4

This bit allows an Initiator to reserve a LUN for another device on
the SCSI bus. If the THP bit is set, an Initiator is allowed to
reserve the specified LUN for the SCSI bus device specified in the
Third Party ID field (Byte 01, Bits <03:00>). This option is
intended for use in multiple-host adapter systems in which the COPY

command is used. The LUN retains the reservation until it is
released by the same Initiator that reserved it. Any attempt by
another 1Initiator to obtain the LUN 1is ignored. The MDO1

Controller does not disconnect from the SCSI bus during execution
of this command. Any Target that uses the THP option must also use
the Third Party Reservation Release (THPR) option (see subsection
8.3.9).

Third Party ID - Byte 01, Bits <03:01>
These bits specify the SCSI bus device code (ID) that identifies
the LUN reserved by the Initiator. The ID is valid only when the

THP bit (Byte 01, Bit 04) is set.

R rvation I tificati = t

This byte allows an Initiator that has more than one reserved LUN
awaiting release, to specify a code that identifies which reserved
LUN is to be released by this CDB.

Reserved - Bvtes 0 ou

These bytes are reserved and must be zero.

Flag - Byt Bi

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.12 REZERO UNIT 01

The REZERO UNIT CDB, shown below, causes the selected disk drive to
perform a recalibration of the head mechanism to physical
cylinder 0.

) Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 0 0 0 1
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0
05 DER 0 0 0 0 0 Flag Link

The MDOl1l Controller <can disconnect during the execution of this
command.

Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

R — Byte 04

This byte is reserved and must be zero.

Disable Error Retry (DER) - Byte 05, Bit 07

are we still using this bit ?2222?
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Flag - Byte 05, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.13 SEEK OB

The SEEK CDB, shown below, causes the selected disk drive to begin
a Seek operation to the specified 1logical block location. If the
logical block number specifies a block on a defective track, the
Seek operation to the alternate track is not performed until the
MDO1 Controller receives and processes an I/0 command.

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 1 0 1 1
01 LUN Logical Block Address (MSB)
02 Logical Block Address
03 Logical Block Address (LSB)
04 0 0 0 0 0 0 0 0
05 ERTY 0 0 0 0 0 Flag Link
Logical Unit Numb LUN) - Byte 01, Bits : 05

These bits specify the LUN of the addressed device for this
command.

ogic Block Address - Bytes 0 o

These bytes specify the logical block where the Seek operation is
to begin.

Reserved - Byte 04

This byte is reserved and must be zero.

Error Retr ERTY) - t Bi

Are we still using this bit???
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Fl - Byt 5, Bi

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.14 SEND DIAGNOSTIC 1D

The SEND DIAGNOSTIC CDB, shown below, causes a diagnostic
subcommand to be sent to the Target. The subcommand is specified
in the Parameter List of the CDB. The subcommands currently
supported by the MDOl Controller are listed:in the subsections that
follow the explanation of the SEND DIAGNOSTIC CDB.

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 0 1 1 1 0 1
01 LUN 0 0 ST 0 0
02 0 0 0 0 0 0 0 0
03 Parameter List Length (MSB)
04 Parameter List Length (LSB)
05 0 0 0 0 0 0 Flag Link
Logical Unit Number (LU - Byt 1, Bits 305>

These bits specify the LUN of the addressed device for this
command.

Self-Test — Byte 01, Bit 02

Setting this bit indicates the Target is directed to complete its
default Self-Test.

Reserved — Bvyte 02

This byte is reserved and must be zero.

Parameter List Length - Bytes 03 through 04

These bytes specify the 1length (in bytes) of the Parameter List
transferred during the Data Out Phase of the SEND DIAGNOSTIC
command. The Parameter List contains a diagnostic subcommand and
any additional information required.
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If the subcommand in the Parameter List indicates a Data Transfer
operation from the Initiator to the MDOl Controller is required,
the operation occurs during the Data Phase of the SEND DIAGNOSTIC
command.

If the subcommand in the Parameter List indicates a Data Transfer
operation from the Target to the Initiator is required, that Data
Transfer operation is executed by the MDOl Controller after a
RECEIVE DIAGNOSTIC command is issued by the Initiator.

The subcommand specified in the Parameter List is executed only if
the MDO0l1l Controller has received the RECEIVE DIAGNOSTIC command
(after the Initiator has sent a SEND DIAGNOSTIC command), and only
if the Initiator did not issue any other intervening command.

Flag - Byte 05, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link 1is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.3.14.1 PERFCRM DRIVE DIAGNOSTICS 02

The PERFORM DRIVE DIAGNOSTICS diagnostic subcommand, shown below,
causes the MDOl Controller to perform Write and Verify operations
on each surface of the diagnostic «cylinder of the specified disk
drive. If any sectors on this <cylinder cannot be written or
verified by using two different bit patterns, the MD0l Controller
terminates the command with a CHECK CONDITION status code. The
- MDO1 Controller then sets the Sense Key in the Extended Sense Byte
to MEDIA ERROR and sets the Valid Address bit in the Extended Sense
Byte to one. The Sense Information bytes contain the number of bad
sectors found on this cylinder.

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 0 0 1 0
01 0 0 0 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 -0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 0 0

Subcommand de - B

This byte is set to 02 (hexadecimal) to specify the PERFORM DRIVE
DIAGNOSTICS diagnostic subcommand.

Res ed - B s 01 t u 5

These bytes are reserved and must be zero.
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8.3.14.2 READ BAD SECTOR FILE 05

The READ BAD SECTOR FILE diagnostic subcommand, shown below,
causes the MDOl Controller to transfer the contents of the BSF to
the Initiator. During the Transfer operation, the BSF header is
the first information transferred followed by up to the maximum
number of entries requested by the Initiator. If less than the
requested number of entries exist, after all existing entries have
been transferred, an error occurs. In this situation, the MDO1l
Controller sets the Sense Key in the Extended Sense Byte to ILLEGAL
REQUEST and sets the Additional Sense Bytes to the Residue Entry
Count. »

. Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 0 1 0 1
01 -0 0 ] 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 : Requested Entry Count (M) (MSB)

05 Requested Entry Count (M) (LSB)

The MDO01l Controller begins to execute the subcommand and transfer
data when it has received the appropriate RECEIVE DIAGNOSTIC
command from the Initiator. For information about the data and
header format, see subsection 5.3.1. ' ‘

ubco nd - Byvte 00

This byte is set to 05 (hexadecimal) to specify the READ BAD SECTOR
FILE diagnostic subcommand.

Reserved - Bytes 01 through 03

These bytes are reserved and must be zero.
Requested E nt - s 04 o

These bytes specify the number of entries in the BSF requested by
the Initiator.
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8.3.14.3 READ DISK PARTITIONS 06

The READ DISK PARTITIONS diagnostic subcommand, shown below,
causes the MDOl1l Controller to read the physical addresses related
to the 1logical partitions on the specified disk drive and to
transfer those addresses to the Initiator.

Bit

Byte 07 06 05 04 03 02 01 00

00 0 0 0 0 0 1 1 0

01 0 0 0 0 0 0 0 0

02 0 0 0 0 0 0 0 0
03 0 o 0 0 0 0 0 0

04 0 0 0 0 0 0

05 0 0 0 0 0 0 0

The MDOl Controller begins to execute the subcommand and transfer
data when it has received the appropriate RECEIVE DIAGNOSTIC
command from the Initiator. For information about the data format,
see subsection 8.3.14.3.1.

Subcommand Code - Byte 00

This byte 1is set to hexadecimal 06 to specify the READ DISK
PARTITIONS diagnostic subcommand.

Reserved - Bytés 01 through 05

These bytes are reserved and must be zero.
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8.3.14.3.1 E D TIT D F . Data for the READ
DISK PARTITIONS diagnostic subcommand is transferred in the
following format:

Bit
Byte 07 06 05 04 03 02 01 00
(Start of Bad Sector File)
00 Logical Block Address (MSB)
01 Logical Block Address
02 Logical Block Address
03 Logical Block Address (LSB)

(Start of Alternate Track Storage)

04 Logical Block Address (MSB)
05 Logical Block Address
06‘ Logical Block Address

’>07 Logical Block Address (LSB)

(Start of Diagnostic Cylinder)

- 08 Logical Block Address (MSB)
09 Logical Block Address
0A Logical Block Address
0B Logical Block Address (LSB)

(Start of Manufacturer's Bad Sector File, Optional)

0C Logical Block Address (MSB)
0D Logical Block Address
OE Logical Block Address
OF Logical Block Address (LSB)
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Bad Sector File Logical Block Address - Bytes 00 through 03
These bytes specify the starting logical block address of the BSF.

Alternate Track Storage Logical Block Address - Bytes 04 through 07

These bytes specify the address of the

Alternate Track Storage.

starting 1logical block

Diagnostic Cvlinder Logical Block Address — Bytes 08 through 0B

These bytes specify the
Diagnostic Cylinder.

starting logical block address of the

M ac 's Ba o) Fi Logic Blo Ad ss - S

ou OF
These bytes specify the starting 1logical block address of the
Manufacturer's BSF.

READ LONG 1A

The READ LONG diagnostic subcommand, shown below, causes the MDO1l
Controller to perform a Read operation of one data block, beginning
at the specified block address. The data and the six Error
Correction Code (ECC) bytes of the specified block are transferred
to the Initiator.

' Bit v

Byte 07 06 05 04 03 02 01 00
00 0 0 0 1 1 0 1 0
01 Logical Block Address (MSB)

02 Logical Block Address

03 Logical Block Address

04 Logical Block Address (LSB)

05 0 0 0 0 0 0 0 0

The MDOl Controller begins to execute and transfer data when it has

received the
Initiator.

appropriate RECEIVE DIAGNOSTIC command from

MD01 SCSI Command Set
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Subcommand Co - Byt 0

This byte is
diagnostic subcommand.

Logical Block Address - tes

These bytes specify the logical block
Diagnostic operation is to begin.

Reserved — Byte 05

This byte is reserved and must be zero.

8.3.14.5 WRITE LONG 1B

The WRITE LONG diagnostic subcommand,

set to hexadecimal

1A to specify the READ LONG

address where the Read Long

shown below, causes the MDO1l

Controller to perform a Write operation of one data block, starting

at the specified logical block address.

bytes of

the specified logical block

The data and the six ECC

are written for each logical

block specified in the logical block address.

' Bit
Byte 07 06 05 04 03 02 01 00
00 o o o 1 1 0 1 1
01 Logical Block Address (MSB)
02 Logical Block Address
03 Logical Block Address
04 Logical Block Address (LSB)
05 0 0 0 0 0 0 0 0
u mand Vd -
This byte is set to hexadecimal 1B to specify the WRITE LONG
diagnostic subcommand.
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Logical Block Address - Bytes 01 through 04

These bytes specify the logical block address where the Write Long
Diagnostic operation is to begin.

Reserved - Byte 05

This byte is reserved and must be zero.
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8.3.15 TEST UNIT READY 00

The TEST UNIT READY CDB, shown below, causes a test to be performed
to ensure the disk drive 1is powered-on and ready. This condition
is indicated by a GOOD status code being returned in response to
this command. The MDO1l Controller can also return a CHECK
CONDITION or BUSY status code in response to this command. If the
disk drive is not ready, a REQUEST SENSE command can be issued to
obtain detailed information about the reason the disk drive is not
ready (unavailable).

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 0 0 0 0
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

During execution of this command, the MDOl Controller does not
disconnect unless the disconnection is enabled by two conditions:

® The LUN is busy with another Initiator
® The Disconnect function is supported.
Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

- B s 02 throu 4

These bytes are reserved and must be zero.
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Flag - Byte 05, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

- Byt 5, Bit O

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.

MDO1l SCSI Command Set 8-83



SCSI Group Code 0 Command Descriptions

8.3.16 WRITE OA

The WRITE CDB, shown below, causes data to be transferred from the
Initiator to the Target device. The amount of data written is a
multiple of the block 1length. The WRITE command specifies the
starting logical block number and the number of blocks to be
written.

_ Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 1 0 1 0
01 LUN Logical Block Address (MSB)
02 Logical Block Address
03 Logical Block Address (LSB)
04 Number of Blocks in Transfer
05 ERTY 0 0 0 0 0 Flag Link

If the Disconnect function 1is enabled, the MDO01l Controller may
disconnect from the Initiator while executing this command.

Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

Logical Block Address — Bytes 01 through 03

These bytes specify the logical block where the Write operation is
to begin.

Number of Blocks to Transfer - Byte 04

This byte specifies the number of contiguous logical blocks of data
to be transferred. When this byte contains all zeros, 256 logical
blocks of data are transferred. Any other Number of Blocks to
Transfer value indicates that number of blocks are to be
transferred.
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Flag - Byte 05, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 05, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.4 SCSI GROUP CODE 1 COMMAND DESCRIPTIONS

SCSI Group Code 1 command names and operation codes supported by
the MDO1l Controller are 1listed by subsection number in the
following table:

Subsection MD0l1 SCSI Command Code
8.4.1 READ CAPACITY 25
8.4.2 READ (EXTENDED) 28
8.4.3 SEARCH DATA EQUAL 31
8.4.4 SEARCH DATA HIGH 30
8.4.5 SEARCH DATA LOW 32
8.4.6 SEEK (EXTENDED) ’ 2B
8.4.7 VERIFY 2F
8.4.8 WRITE (EXTENDED) 2A
8.4.9 WRITE AND VERIFY 2E

This subsection provides detailed descriptions of the commands,
including CDB formats, hexadecimal operation code, byte and bit
functions, and any necessary event-sequence descriptions (i.e.,
effects produced by the commands). Each MDO1l Controller SCSI
command is described in a separate subsection.

A sample Group 1 CDB is shown in Figure 8-2. The first byte of a
command (Byte 00) contains two fields: the Group Code in the high-
order three bits (bits <07:05>), and the Command Code in the low-
order five bits (bits <04:00>). The Group Code determines the
length of the command packet in the CDB, and together the Group and
Command Codes determine the operation to be performed.

Bits <07:05> of byte 01 in the CDB contain the LUN of the device
being addressed. The MD0l1l Controller, acting as a SCSI Target,
supports up to two LUNs (ST506 disk drives). Therefore, the value
for the LUN field in byte 01 in the CDB is either 000 or 001. The
LUN must be specified for all commands. If a LUN value, issued by
the Initiator in an IDENTIFY message, differs from the value
specified in the CDB, that value supersedes the value specified in
the CDB. The definition of the low-order bits in byte 01 is based
on the current command.
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The last byte (byte 09) in every CDB is a Control Byte which is
differentiated into two groups:

&)

The 1low-order two bits control the ability of linking
commands in a sequence and of notifying the host adapter
that a particular command (CDB) step has been completed.
These two bits are designated Flag and Link in the
descriptions of command packets presented in this subsection
for the MDOl Controller.

The remaining bits in the Control Byte are reserved bits and
are always zero.

The remaining of the bytes in the CDB contain Command-Dependent
Parameters.,

NOTE

If a byte in a CDB  can be any bit pattern, it is
specified as Not Used in the paragraphs describing
that CbB. If a byte in a CDB must be all zeros,
it is specified as Reserved in the paragraphs
describing that CDB.

Bit

Byte 07 06 05 04 03 02 01 00
00 Group Code Command Code

01 LUN Command-Dependent Parameters
02 Command-Dependent Parameters

03 Command-Dependent Parameters

04 Command-Dependent Parameters

05 Command-Dependent Parameters

06 Command-Dependent Parameters

07 Command-Dependent Parameters

08 Command-Dependent Parameters

09 0 0 0 0 0 0 Flag Link

Figure €-2. Sample Command Descriptor Block
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8.4.1 READ CAPACITY 25

The READ CAPACITY CDB, shown below, is used to determine the
maximum logical block number on the specified LUN which can be read.
from or written to by the Initiator, and to determine the size of a
logical block.

) Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 1 0 0 1 0 1
01 LUN 0 0 0 0 0
02 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 0 0
06 0 0 0 0 0 0 0
07 0 0 0 0 0
08 0 0 0 0 0 0 0 0
09 0 0 0 0 0 0 Flag Link
Logic Unit Numb N) - its :05

These bits specify the LUN of the addressed device for this
command.

Reserved - Bytes 02 through 04

These bytes are reserved and must be zero.
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Flag - Byte 09, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 09, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.4.1.1 Read Capacity Data Format

Durlng the Data In Phase of the READ CAPACITY command, data is sent
in the following format:

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 0 0 0 0 0o 0
01l Last Block Address (MSB)
02 Last Block Address
03 Last Block Address (LSB)
04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 0 0
06 0 0 0 0 0 0 Block Size
07 Block Size (in Bytes) (LSB)
ast Block Ad ss - s ou

These bytes specify the 1logical block address where the Read
Capacity operation is to begin.

B Size (in Bytes) - Bytes 04 ou 0

These bytes specify (in bytes) the number of bytes in the logical

block. The MSB of the Block Size 1is Byte 04; however, the Block
Size is limited to 256 or 512 bytes only.
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8.4.2 READ (EXTENDED) 28

The READ (EXTENDED) CDB, shown below, performs the same function as
the Group 0 READ command, it causes the transfer of data from the
Target device to the Initiator. The amount of transferred data is
a multiple of the block 1length (i.e., 512 data bytes/block). The
READ (EXTENDED) command specifies the starting block number and the
number of data blocks to be read. The READ (EXTENDED) command
terminates when the number of data blocks to be read has been
transferred.

Bit

Byte 97 06 05 04 03 02 01 00
00 0 0 1 0 1 0 0 0
01 LUN | 0 0 0 0 RELA
02 Logical Block Address (MSB)

03 Logical Block Address

04 Logical Block Address

05 Logical Block Address (LSB)

06 0 0 0 0 0 0 0 0
07 0 0 0 0 0 0 0 NBL
08 Number of Blocks (LSB)

09 ERTY ECC 0 0 0 0 Flag Link

If the Disconnect function is enabled, the MDOl Controller can
disconnect from the Initiator while executing this command.

If any reservation access conflict exists (see subsection 8.3.11,
RESERVE UNIT command), the MDOl Controller terminates the READ
(EXTENDED) command with a RESERVATION CONFLICT status code; no data
is read.

Table 8-7 lists several error «conditions, and their corresponding
Sense Keys, that can occur during a Read operation. If any of the
conditions occur, the MDO1 Controller terminates the READ
({EXTENDED) command, sends a CHECK CONDITION status code to the
Initiator, and sets the Sense Key that defines the error condition
in the Extended Sense Byte.

MD01l SCSI Command Set 8-91



SCSI Group Code 1 Command Descriptions

Logical Unit LUN) - Bi :05

These bits specify the LUN of the addressed device for this
command.

Relati Ad ss ELA) - t it 00

Setting this bit to one <causes the Logical Block Address to be
treated as a two's complement displacement. This displacement is
added to the Logical Block Address last accessed on the LUN to form
the Logical Block Address for this command. This feature is only
available when the Linking Commands function 1is performed. The
feature requires a previous command in the 1linked group to have
accessed a Logical Block on the LUN; if it has not, the MDO1l
Controller terminates the READ (EXTENDED) command, sends a CHECK
CONDITION status code, and sets the Sense Key in the Extended Sense
Byte to the ILLEGAL REQUEST code.

ogic Blo ddress - s 02 (o) 5

These bytes specify the logical block address where the Extended
Read operation is to begin.

Reserved - Byte 06

This byte is reserved and must be zero.

Number of Block - Bytes 0O rou

This byte specifies the number of contiguous logical blocks of data
to be transferred. When this byte contains all zeros, no logical
blocks of data are transferred. Any other value between 1 and 256,
inclusive, indicates that number of 1logical blocks are to be
transferred.

Error Ret ERTY) - B it O

Are we still using this bit 222?222

Error Correction C - Byt

el
e s
o)
o)
LY
)
")
oY)

Are we still using this b
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Flag - Byte 09, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
05) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked

commands.
Link - Byte 09, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.4.3 SEARCH DATA EQUAL 31

The SEARCH DATA EQUAL CDB, shown below, is used to search one or
more blocks for equality to a data pattern. The SEARCH DATA EQUAL
command contains the concept of records within a data block to

allow multiple records within a block to be searched. The SEARCH

DATA EQUAL command is satisfied by comparing the disk data being
examined with the Search Argument and finding equality. ;

. Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 1 1 0 0 0 1
01 ‘ LUN INV Rcd Format SPF RELA
02 0 0 0 0 0 0 0 0
03 Logical Block Address
04 Logical Block Address
05 Logical Block Address (LSB)
06 0 0 0 0 0 0 0 0
07 ] 0 0 0 0 0 0 0
08 Number of Blocks (LSB)
09 ERTY O 0 0 0 0 Flag Link

If the Disconnect function 1is enabled, the MDO0l Controller can
disconnect from the Initiator while executing this command.

If a command is 1linked to a SEARCH DATA EQUAL command, and the
Search operation is successful, then the next command is fetched
and executed. 1In this situation, if the RELA bit (Byte 01, bit 01)
is set to one, then in the next command, the address portion of the
command is used as a displacement from the block address at which
the search was satisfied. If a linked search is not satisfied, the
link is broken and an ending type of status code is sent.

If a SEARCH DATA EQUAL command is not linked to another command
when the SEARCH DATA EQUAL command is satisfied, the MDOl
Controller terminates the command with a CONDITION MET status code.
A REQUEST SENSE command then can be issued to determine the block
address and record offset of the matching record.
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If a REQUEST SENSE command is issued after a SEARCH DATA EQUAL
command completed successfully, the MDO01l Controller performs the
following event sequence:

1. Sets the Sense Key in the Extended Sense Byte to the EQUAL
code if the Search operation was satisfied by an exact match
(step 2 is then ignored).

2. Sets the Sense Key 1in the Extended Sense Byte to the NO
SENSE code if the Search operation was not satisfied by an
exact match.

3. Sets the Valid Address (VADD) bit in the Extended Sense Byte
to one.

4. Reports the address of the block that contains the first
matching record in the Information Bytes in the Extended
Sense Byte.

5. Reports the record offset of the matching record in the
first four bytes of Additional Sense Bytes in the Extended
Sense Byte.

If a REQUEST SENSE command is issued after a SEARCH DATA EQUAL
command was not completed successfully, the MDO1l Controller
performs additional steps in the event sequence:

6. Sets the Sense Key in the Extended Sense Byte to NO SENSE,
if no errors occurred.

7. Sets the VADD bit in the Extended Sense Byte to zero.

Logical Unit Numbe LU - Byt Bi : 05

These bits specify the LUN of the addressed device for this
command.

I t Fla F) - B 0 Bit 04

Setting this bit to one indicates no blocks were found that matched
the specified data pattern.
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Record Format (Recd Format) - Byvte 01, Bits <03:02>

The Record Format field specifies whether Fixed Length or Variable
Length Records are to be searched. If this field has a value of
zero, Fixed Length records are to be searched; if this field has a
non-zero value, Variable Length records are to be searched. The
size of each Variable Length record is specified by a Variable
Length Indicator (VLI) field at the beginning of each record.
Values of one, two, or three in the Record Format field specify a
one-, two-, or four-byte VLI field, respectively. The value
contained in the VLI field is the record size in bytes (including
the VLI).

Spanned Flag (SPF) - Byte 01, Bit 01

Setting this bit to one causes records to span block boundaries. A
record may start in one block and end in the next, or a subsequent
block. When the SPF bit is reset to zero, each record must be
contained entirely within a single block. Any space at the end of
the record that is smaller than the record size is ignored.

Relative Address (RELA) — Byte 01, Bit 00

Setting this bit to one causes the Logical Block Address to be
treated as a two's complement displacement. This displacement is
added to the Logical Block Address last accessed on the LUN to form
the Logical Block Address for this command. This feature is only
available when the Linking command function is performed. The
feature requires that a previous command in the linked group has
accessed a Logical Block on the LUN; if it has not, the MDOl
Controller terminates the SEARCH DATA EQUAL command, sends a CHECK
CONDITION status code, and sets the Sense Key in the Extended Sense
Byte to the ILLEGAL REQUEST code.

Logical Block Address - Bytes 02 through 05

These bytes specify the 1logical block address where the Search
operation is to begin. Byte 02 1is the MSB of the Logical Block
Address; it must be zero.

Reserved - Byte 06

This byte is reserved and must be zero.
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Number of Bloc - B s 07 thr 0

These bytes specify the number of contiguous logical blocks of data
to be transferred. When the Number of Blocks to Transfer is zero,
no logical blocks of data are transferred. Any other value between
1 and 256, inclusive, indicates that number of logical blocks are
to be transferred.

Error Ret ERTY) - Byte 0 Bit O

Flag - Byte 09, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
09) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 09, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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8.4.3.1 Search Data Commands Parameter List

During the Data In Phase of the Search commands (SEARCH DATA EQUAL,
SEARCH DATA HIGH, and SEARCH DATA LOW), the Search Data Parameter
List is sent in the following format: R

Bit

Byte 07 06 05 04 03 02 01 00
00 Record Size (MSB)

01 Record Size

02 Record Size

‘03 Record- Size (LSB)

04 ‘ \ First Record Offset (MSB)
05 First Record Offset

06 First Record Offset

07 First Record Offset (LSB)
08 Number of Records (MSB)

09 Number of Records

0A Number of Records

0B Number of Records (LSB)

0C Search Argument Length (n) (MSB)
0D Search Argument Length (n) (LSB)

Record Size — Bytes 00 through 03

The Record Size field specifies the record size in bytes for Fixed

Size Records, or the maximum record size for Variable Length
Records.

First Record Qffset - Bytes 04 through 07
The First Record Offset field specifies the byte offset of the
first record to search in the first block. Subsequent blocks are

searched beginning with Byte 00. This action permits one or more
records to be skipped initially.
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Number of Records - Bytes 08 through 0B

The Number of Records field specifies the maximum number of records
to be searched during the Search operation. A Search operation
terminates when the Number of Records or the Number of Blocks (from
the CDB) have been exhausted.

Search A ment Len - tes throu D

The Search Argument Length field specifies the length (in bytes) of
the Search Argument. The Search Argument specifies one or more
fields to compare within each record. For the search to be
satisfied, all fields must match the search condition within a
single record. The fields specified within the Search Argument
must not overlap and must be in ascending order.

The variable length Search Argument, shown below, may be repeated n
times (where n is the Search Argument Length specified in Bytes 0C
through 0D in the Search Data Parameter List).

Bit
Byte 07 06 05 04 03 02 01 00
00 Displacement (MSB)
01 Displacement
02 ' Displacement
03 Displacement (LSB)
04 Pattern Size Field (M)
05 Pattern Size Field (M)
06-M+5 Pattern

Displacement Field - Bytes 00 through 03

The Displacement Field specifies the byte displacement of the field
to be compared with the relative start point of the record.

MD(O1l SCSI Command Set 8-99



[SA . VY \JLUUE’ - WML T oY J-tl\-&\lll

p i Fi - B s o) 5

The Pattern Size field specifies the size of the Pattern field to
be compared in bytes (specified as M in the Search Argument).

Pattern - Bytes 06 through M + 5

The Pattern 1is a variable-sized field that contains the data
pattern to be compared with the current field.
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%4 .4%.4 SEARCH DATA HIGH 30

The SEARCH DATA HIGH CDB, shown below, 1is used to search one or
more blocks for comparison with a data pattern. The SEARCH DATA
BIGH command contains the concept of records within a data block to
allow multiple records within a block to be searched. The SEARCH
DATA HIGH command is satisfied when a comparison of the disk data
is found to be greater than or equal to the Search Argument.

Data is sent during the Data In Phase of the SEARCH DATA HIGH
command in the format of the Search Data Parameter List (see
subsection 8.4.3.1.

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 1 1 0 0 0 0
01l LUN INV Rcd Format | SPF RELA
02 Logical Block Address (MSB)
03 Logical Block Address
04 Logical Block Address
05 Logical Block Address (LSB)
06 0 0 0 0 0 0 0 0
07 Number of Blocks (MSB)
08 Number of Blocks (LSB)
09 ERTY 0 0 0 0 0 Flag Link

If the Disconnect function is enabled, the MDOl Controller can
disconnect from the Initiator while executing this command.

If a command is 1linked to a SEARCH DATA HIGH command, and the
Search operation is successful, then the next command is fetched
and executed. 1In this situation, if the RELA bit (Byte 01, Bit 01)
is set to one; and in the next command, the address portion of the
command is used as a displacement from the block address at which
the search was satisfied. If a linked search is not satisfied, the
link is broken and an ending type of status code is sent.
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If a SEARCH DATA HIGH command is not linked to another command when
the SEARCH DATA HIGH command 1is satisfied, the MDO0Ol Controller:
terminates the command with a CONDITION MET status code. A REQUEST
SENSE command can then be issued to determine the block address and
record offset of the matching record.

If a REQUEST SENSE command is issued after -a SEARCH DATA HIGH
command is completed successfully, the MDOl Controller performs the
following event sequence:

1. Sets the Sense Key in the Extended Sense Byte to the EQUAL
code if the Search operation was satisfied by an exact match
(step 2 is then ignored).

2. Sets the Sense Key in the Extended Sense Byte to the NO
SENSE code if the Search operation was not satisfied by an
exact match.

3. Sets the Valid Address (VADD) bit in the Extended Sense Byte
to one.

4, Reports the address of the block that contains the first’
matching record in the Information Bytes in the Extended
Sense Byte. '

5. Reports the record offset of the matching record in the
first four bytes of Additional Sense Bytes in the Extended
Sense Byte.

If a REQUEST SENSE command is issued after a SEARCH DATA HIGH
command was not completed successfully, the MDOl Controller
performs additional steps in the event sequence:

6. Sets the Sense Key in the Extended Sense Byte to NO SENSE,
if no errors occurred. ' ’

7. Sets the VADD bit in the Extended Sense Byte to zero.

ic i LUN) - B l, Bi : 05

These bits specify the LUN of the addressed device for this
command. ' : : A

Invert Fla INVF) - Byt Bi 4

Setting this bit to one indicates no blocks were found that were
less than or equal to the specified data pattern.
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Record Format (Recd Format) - Byte 01, Bits <03:02>
The Record Format field specifies whether Fixed Length or Variable
Length Records are to be searched. If this field has a value of

zero, Fixed Length records are to be searched; if this field has a
non-zero value, Variable Length records are to be searched. The
size of each Variable Length record is specified by a Variable
Length Indicator (VLI) field at the beginning of each record.
Values of one, two, or three in the Record Format field specify a
one-, two-, or four-byte VLI field, respectively. The value
contained in the VLI field 1is the record size in bytes (including
the VLI).

ed F P - B Bi

Setting this bit to one causes records to span block boundaries. A
record may start in one block and end in the next, or a subsequent
block. When the SPF bit 1is reset to zero, each record must be
contained entirely within a single block. The MDO1l Controller
ignores any space at the end of the record that is smaller than the
record size.

Relative Address ELA) - Bvte 01, Bi 0

Setting this bit to one causes the Logical Block Address to be
treated as a two's complement displacement. This displacement is
added to the Logical Block Address last accessed on the LUN to form
the Logical Block Address for this command. This feature is only
available when the Linking command function 1is performed. The
feature requires that a previous command in the linked group has
accessed a Logical Block on the LUN; if it has not, the MDO1l
Controller terminates the SEARCH DATA HIGH command, sends a CHECK
CONDITION status code, and sets the Sense Key in the Extended Sense
Byte to the ILLEGAL REQUEST code.

Logical Block ss - B 0 (o)

These bytes specify the logical block address where the Search
operation is to begin.

Reserved - Byte 06

This byte is reserved and must be zero.
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This byte specifies the number of contiguous logical blocks of data
to be transferred. When the Number of Blocks to Transfer is zero,
no logical blocks of data are transferred. Any other value between
1 and 256, inclusive, indicates that number of logical blocks are
to be transferred.

Error Retry (ERTY) - Byte 09, Bit 07

Flag - Byte 09, Bit 0l

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
09) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

k - B 0 it 0

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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9.4.5 SEARCH DATA LOW 32

The SEARCH DATA LOW CDB, shown below, is used to search one or more
blocks for comparison with a data pattern. The SEARCH DATA LOW
command contains the concept of records within a data block to
allow multiple records within a block to be searched. The SEARCH
DATA LOW command is satisfied when a comparison of the disk data is
found to be lesser than or equal to the Search Argument.

Data is sent during the Data In Phase of the SEARCH DATA LOW
command in the format of the Search Data Parameter List (see
subsection 8.4.3.1.

Bit

Byte 07 06 05 04 03 02 01 00
00 0 0 1 1 0 0 1 0
01l LUN INV Rcd Format | SPF RELA
02 0 0 0 0 0 0 0 0
03 Logical Block Address
04 Logical Block Address
05 Logical Block Address (LSB)
06 0 0 0 0 0 0 0 0
07 0 0 0 0 0 0 0 0
08 Number of Blocks (LSB)
09 ERTY 0 0 0 0 0 Flag Link

If the Disconnect function 1is enabled, the MDO0l Controller can
disconnect from the Initiator while executing this command.

If a command is linked to a SEARCH DATA LOW command, and the Search
operation is successful, then the next command is fetched and
executed. 1In this situation, if the RELA bit (Byte 01, Bit 01l) is
set to one; and in the next command, the address portion of the
command is used as a displacement from the block address at which
the search was satisfied. If a linked search is not satisfied, the
link is broken and an ending type of status code is sent.
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If a SEARCH DATA LOW command is not linked to another ccommand when
the SEARCH DATA LOW command 1is satisfied, the MDOl Controller
terminates the command with a CONDITION MET status code. A REQUEST
SENSE command can then be issued to determine the block address and
record offset of the matching record.

If a REQUEST SENSE command 1is issued after a SEARCH DATA LOW
command successfully completes, the MD0O1l Controller performs the
following event sequences:

1. Sets the Sense Key in the Extended Sense Byte to the EQUAL
code if the Search operation was satisfied by an exact match
(step 2 is then ignored).

2. Sets the Sense Key in the Extended Sense Byte to the NO
SENSE code if the Search operation was not satisfied by an
exact match.

3. Sets the Valid Address (VADD) bit in the Extended Sense Byte
to one.

4, Reports the address of the block that contains the first
matching record in the Information Bytes in the Extended
Sense Byte.

5. Reports the record offset of the matching record in the
first four bytes of Additional Sense Bytes in the Extended
Sense Byte.

If a REQUEST SENSE command is issued after a SEARCH DATA LOW
command was not completed successfully, the MD0l Controller
performs additional steps in the event sequences:

6. Sets the Sense Key in the Extended Sense Byte tc NO SENSE,
if no errors occurred.

7. Sets the VADD bit in the Extended Sense Byte to zero.

Logical Unit Number (LUN) - Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

8-106 MD01 SCSI Command Set



SCSI Group 1 Command Description

Invert Flag (INVF) - Bvte 01, Bit 04

Setting this bit to one indicates no blocks were found that were
greater than or equal to the specified data pattern.

Record Format (Recd Format) - Byte 01, Bits <03:02>

The Record Format field specifies whether Fixed Length or Variable
Length Records are to be searched. If this field has a value of
zero, Fixed Length records are to be searched; if this field has a
non-zero value, Variable Length records are to be searched. The
size of each Variable Length record 1is specified by a Variable
Length Indicator (VLI) field at the beginning of each record.
Values of one, two, or three in the Record Format field specify a
one-, two-, or four-byte VLI field, respectively. The value
contained in the VLI field is the record size in bytes (including
the VLI).

Spanned Flag (SPF) - Byte 01, Bit 01

Setting this bit to one causes records to span block boundaries. A
record may start in one block and end in the next, or a subsequent
block. When the SPF bit 1is reset to zero, each record must be
contained entirely within a single block. The MDO1l Controller
ignores any space at the end of the record that is smaller than the
record size.

Relative Address (RELA) - Byvte 01, Bit 00

Setting this bit to one causes the Logical Block Address to be
treated as a two's complement displacement. This displacement is
added to the Logical Block Address last accessed on the LUN to form
the Logical Block Address for this command. This feature is only
available when the Linking command function is performed. The
feature requires that a previous command in the linked group has
accessed a Logical Block on the LUN; if it has not, the MDO1l
Controller terminates the SEARCH DATA LOW command, sends a CHECK
CONDITION status code, and sets the Sense Key in the Extended Sense
Byte to the ILLEGAL REQUEST code.

Logical Block Address - Bytes 02 through 05

These bytes specify the 1logical block address where the Search
operation is to begin.
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Number of Blocks - Bytes 07 through 08

This byte specifies the number of contiguous logical blocks of data
to be transferred. When the Number of Blocks to Transfer is zero,
no logical blocks of data are transferred. Any other value between
1 and 256, inclusive, indicates that number of logical blocks are
to be transferred.

Error Retr ERTY) - B 09, Bit O

Flag — Byte 09, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
09) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link — Byte 09, Bit 00
The use of the Link bit is optional. If the Link bit is set, an
automatic link. is made to the next command at the successful

completion of the current command from the Initiator. Status is
returned for each command executed.
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€.4.{- SEEK (EXTENDED) 2B

The SEEK (EXTENDED) CDB, shown below, causes the selected disk
drive to begin a Seek operation to the specified logical block
location. If the 1logical block number specifies a block on a
defective track, the Seek operation to the alternate track is not
performed until the MDOl Controller receives and processes an I/0
command.

Bit .

Byte 07 06 05 04 03 02 01 00
00 0 0 1 0 1 0 1 1
01 LUN 0 0 0 0 0
02 Logical Block Address (MSB)

03 Logical Block Address

04 Logical Block Address

05 Logical Block Address (LSB)

06 0 0 0 0 0 0 0 0
07 0 0 0 0 0 0 0 0
08 0 0 0 0 0 0 0 0
02 ERTY 0 0 0 0 0 Flag Link

If the Disconnect function is enabled, the MDOl Controller can
disconnect from the Initiator while executing this command.
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ogic it Num - Bi : 05

These bits specify the LUN of the addressed device for this
command.

ogic Block ss - B s 02 o

These bytes specify the 1logical block where the Extended Seek
operation is to begin.

Reserved - B s 06 t 8

These bytes are reserved and must be zero.

or R TY) = Byt 9
22222 |
Flag - Byte 09, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte 09)
is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 09, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic 1link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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4,7 VERIFY 2F

The VERIFY CDB, shown below, causes the specified number of blocks
to be verified.

Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 1 0 1 1 1 1
0l LUN 0 0 0 BYTC RELA
02 Logical Block Address (MSB)
03 ‘ Logical Block Address
04 Logical Block Address
05 Logical Block Address (LSB)
06 0 0 0 0 0 0 0 0
07 Number of Blocks (MSB)
08 Number of Blocks (LSB)
09 ERTY ECC 0 0 0 0 Flag Link

If the Disconnect function is enabled, the MDO0l Controller can
disconnect from the Initiator while executing this command.

Logical Unit Number (LUN) — Byte 01, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

B BY - B Bi 1

Setting this bit to one causes the specified logical blocks to be
read and compared with the data in the data buffer. Data is
transferred from the Initiator just as in a Write operation. 1If
the BYTC bit is reset to zero, the data is just read and and the
ECC is checked for correctness; no Data Transfer operation occurs
between the Initiator and the Target.
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Relative Addggss (RELA) - Byte 01, Bit 00

Setting this bit to one causes the Logical Block Address to be
treated as a two's complement displacement. This displacement is
added to the Logical Block Address last accessed on the LUN to form
the Logical Block Address for this command. This feature is only
available when the Linking command function 1is performed. The
feature requires that a previous command in the linked group has
accessed a Logical Block on the LUN; if it has not, the MDOl
Controller terminates the VERIFY command, sends a CHECK CONDITION
status code, and sets the Sense Key in the Extended Sense Byte to
the ILLEGAL REQUEST code.

Logical Block Address - Bytes 02 through 05

These bytes specify the logical block where the Verify operation is
to begin.

Reserved - Byte 06

This byte is reserved and must be zero.

umb f Bloc - B s (o)

This byte specifies the number of contiguous logical blocks of data
to be transferred. When the Number of Blocks to Transfer is zero,
no logical blocks of data are transferred. Any other value between
1 and 256, inclusive, indicates that number of logical blocks are
to be transferred.

(V]
)
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)
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Flag - Byte 09, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
09) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link — Byte 09, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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<.4.¥ WRITE (EXTENDED) 2A

The WRITE (EXTENDED) CDB, shown performs the same
as the Group 0 WRITE command,
the Initiator to the Target device.
a multiple of the block 1length.

below,

The WRITE (EXTENDED)

function

it causes data to be transferred from
The amount of data written is-

command

specifies the starting 1logical block number and the number of
blocks to be written.
Bit
Byte 07 06 05 04 03 02 01 00
00 0 0 1 0 1 0 1 0
01l LUN 0 0 0 0 RELA
02 Logical Block Address (MSB)
03 Logical Block Address
04 Logical Block Address
05 Logical Block Address (LSB)
06 0 0 0 0 0 0 0 0
07 Number of Blocks (MSB)
08 Number of Blocks (MSB)
09 ERTY ECC 0 0 0 0 Flag Link

If the Disconnect function

is

enabled,

the

MDO1 Controller may

disconnect from the Initiator while executing this command.

i Unit

These bits
command.
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Logic Block ess - Bytes 02 throu 05

These bytes specify the logical block where the Extended Write
operation is to begin.,

Number of Blocks -~ Bytes 07 throu 08

This byte specifies the number of contiguous logical blocks of data
to be transferred. When the Number of Blocks to Transfer is zero,
no logical blocks of data are transferred. Any other value between

1 and 256, inclusive, indicates that number of logical blocks are
to be transferred.

Error Correctio ECC) - B 09, Bit O

?222?

Error Retry (ERTY) - Byte 09, Bit 07

?2?27?27?77?7?

oooooo

Flag — Bvte N9, Bit 01

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
09) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 09, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link is made to the next command at the successful
completion of the current command £from the Initiator. Status is
returned for each commend executed.
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€.4.9 WRITE AND VERIFY 2E

The WRITE AND VERIFY CDB, shown below, causes data for the
specified number of blocks to be written and then verified.

Bit
' Byte . 07 06 05 04 03 02 01 00
00 0 0 1 0 1 1 1 0
01l LUN 0 0 0 BYTC RELA
02 Logical Block Address (MSB)
03 Logical Block Address
04 Logical Block Address
05 Logical Block Address (LSB)
06 0 0 0 0 0 0 0 0
07 Number of Blocks (MSB)
08 Number of Blocks (LSB)
09 ERTY O 0 0 0 0 Flag Link

If the Disconnect function 1is enabled, the MDOl Controller may
disconnect from the Initiator while executing this command.

Logical_Unit Number (LUN) - Byte Ql, Bits <07:05>

These bits specify the LUN of the addressed device for this
command.

Byt BY - B

Setting this bit to one causes the specified logical blocks to be
read and compared with the data in the data buffer. Data is
transferred from the Initiator just as in a Write operation. If
the BYTC bit is zero, the data 1is just read and and the ECC is
checked for correctness; no Data Transfer operation occurs between
the Initiator and the Target.
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Relative Address (RELA) - Bvte Bit 00

Setting this bit to one causes the Logical Block Address is treated
as a two's complement displacement. This displacement is added to
the Logical Block Addaress 1last accessed on the LUN to form the
Logical Block Address for this command. This feature is only
available when the Linking command function 1is performed. The
feature requires that a previous command in the linked group has
accessed a Logical Block on the LUN; if it has not, the MDOl
Controller terminates the WRITE AND VERIFY command, sends a CHECK
CONDITION status code, and sets the Sense Key in the Extended Sense
Byte to the ILLEGAL REQUEST code.

Logical Block Address - Bytes 02 through 05

These bytes specify the 1logical block where the Write and Verify
operation is to hegin.

umb Bloc - B 0 ou 08

This byte specifies the number of contiguous logical blocks of data
to be transferred. When the Number of Blocks to Transfer is zero,
no logical blocks of data are transferred. Any other value between
1 and 256, inclusive, indicates that number of logical blocks are
to be transferred.

Error Correctio E - B
2227

Error Ret ERTY) - e
2992999

oooooo
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F = te 0 it 0

The Flag bit is meaningful only when the Link bit (bit 00 in Byte
09) is set. Therefore, if both the Flag and Link bits are set, an
interrupt is requested for this command in a group of linked
commands.

Link - Byte 09, Bit 00

The use of the Link bit is optional. If the Link bit is set, an
automatic link 1is made to the next command at the successful
completion of the current command from the Initiator. Status is
returned for each command executed.
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