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Date: December 18, 2003

To: T10 Committee (SCSI)

From: Jim Coomes (Seagate)

Subject:SBC, SPC, Obsolete Third Party XOR Commands

1 Revisions

r2 - This revision includes deleteing references to the REGENERATE command in 5.2.39 and 5.2.40.

r1 - This revision includes removing references in SPC-3 to the third party XOR commands.
2 Overview

SBC-2 defines a series of XOR commands, REBUILD, REGENERATE and XDWRITE EXTENDED, that
implement a third party mode of operation. In this mode, the primary target takes on the role as a temporary
initiator to send commands to secondary targets to perform the operation. The following are some of the
reasons why these commands have not been implemented:

a) Itis difficult to determine the progress of the command execution when a failure occurs;
b) The interim XOR data is in volatile memory; and
c) The role of temporary initiator increases the complexity of the primary target.

This is a proposal to obsolete the third party XOR commands.

3 Changes to SPC-3 r16

4.5.2.3 Command-specific information sense data descriptor

Further meaning for the COMMAND-SPECIFIC INFORMATION field is defined within the command descrip-
tion in the appropriate command set standard (e.g., see SBC-2 for the MEDIUM SCAN, REASSIGN BLOCKS -
REBUHLD; REGENERATEardXPWRIFE-EXFENBED commands, or see 6.3 for the EXTENDED COPY
command).

7.5.3.1 Introduction to EXTENDED COPY protocol specific target descriptors
The target descriptors present in the parameter data of the EXTENDED COPY command (see 6.3) and-

SBGC-2 eommands{e-g—REBUILD-REGENERATEard XBDWRHE-EXFENBED) may have protocol specific
formats described in this subclause. An introduction to EXTENDED COPY target descriptors is provided in
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4.2.1.9 Reservations

Table 3 — SBC-2 commands that are allowed in the presence of various reservations

Addressed LU has this type of persistent reservation
held by another initiator [B]
Command From any initiator From From initiator not registered
registered
Write Excl initiator (RR | Write Excl Exclusive
Excl Access | all types) -RR Access - RR

4.2.3.1 Model for XOR commands overview
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4.5.5 Protected data commands

<e>)REBUH-D-(16)432):-
<f)REGENERATE-(46)432):
<o>)XDWRITE EXTENDED-(416)432)464);
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5.1 Opcodes for variable length CDB opcodes

Table 12 — Variable length command service action code assignments

Service action code Description Reference
0004k REBULD 323 5249
0002k RECEMNERATE(32) 52214
000EhR MEWERITE EXMTEMDED {20y 5244
0008k MEWRITE EXTEMBED (643 5247

| 5.2.1 Commands for direct-access devices overview.

| Table 15 — Commands for direct-access devices
Command name Operation code Type Reference

REBUH-D-16) &tk o 52148

REBUHLBD-E2 FR/000+h o 52149

RECEMNERATE 63 &2k o 5220
RECEMNERATEL22Y FR/0002k o 5224

MEWRITE EXYTENDED-(18Y 86k o 5245

MEWRITE EXYTENDED 232 +R/0005k o 5246

MEWRITE EXYTEMNDED (64 FERID00SH o 5247
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OPERATION CODE+8+k}

Reserved DPO FUA INTDATA PORT CONTROL

LOGICAL BLOCK ADDRESS

ByreelBit
]
1
2 MASEY
5 48B3
6 MASEY
REBUILD LENGTH
9 48B3
10 MASEY
PARAMETER LIST LENGTH
13 [IRc=n)
14 Pesereed
15 CONTROL
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] NUMBER OF SOURCE DESCRIPTORS-¢}
1 Reserved
2
SOURCE DESCRIPTOR/PAD LENGTH
3 A==
S | - oy Eany
4
Seurcedeseripterd
49
46x—12
Seurecdeserptes:
FEe3
Pad-{ifany)
B4
PAD-{length-y)
FEsemyil
I i T
FBseby+d
INTERMEDIATE DATA-{ergth2)
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Byl 7 6 5 4 3 2 3 0
a) MASES
SOURCE DEVICE ADDRESS
A e
8
Reserved
EER
42 MASES
SOURCE STARTING LOGICAL BLOCK ADDRESS
15 e
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ey
Byl Bit 7 6 5 4 3 2 4 0
18] OPERATION CODE-{FFR)
4 CONTROL
2
Reserved
6
* ADDITIONAL CDB LENGTH
8 AR
SERVICE ACTION-{86864+) S——
9 =
40 Peserved DPO FUA INTDATA PORT CONTROL
| H“ Reserved
| 2 tMsB}
LOGICAL BLOCK ADDRESS
49 =
20
Reserved
23
24 AR
REBUILD LENGTH
27 =
28 AR
PARAMETER LIST LENGTH
34 =
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Byl 7 6 5 4 3 2 4 0

18] NUMBER OF SOURCE DESCRIPTORS-¢)

1 Reserved

2 hER

SOURCE DESCRIPTOR/PAD LENGTH
3 A==
S I - oy Eany
4
| Seureedeseripterd

43

4036
Seurecdeserptes:
I 403
Pad-{ifany)
AQe4
PAD-tlength-y)
Asery+3
I i ata (fany.
ADsekyed
INTERMEDIATE DATA-{ergth2)

SOURCE DEVICE ADDRESS

SOURCE STARTING LOGICAL BLOCK ADDRESS
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OPERATION CODE-+{82k}

Reserved DPO FUA INTDATA PORT CONTROL

LOGICAL BLOCK ADDRESS

Byt
(e}
1
2 AR
5 =
6 AR
REGENERATE LENGTH
9 =
40 AR
PARAMETER LIST LENGTH
13 =
14 Reserved
45 CONTROL
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BytedBit 7 6 5 4 3 2 4 0
e OPERATION CODE-{F-h)}
4 CONTROL
2
Reserved

6
* ADDITIONAL CDB LENGTH-{+8k}
8 hER

SERVICE ACTION-{0662R) S
9 =
410 Reserved DPO FUA IDATA PORT CONTROL
+“ Reserved
12 hER

LOGICAL BLOCK ADDRESS
19 =
20

Reserved
23
24 hER
REGENERATE LENGTH

27 =
28 hER

PARAMETER LIST LENGTH
34 =

5.2.39 XDREAD (10) command

The XDREAD (10) command (see table 84) requests that the target transfer to the initiator the XOR data
generated by an XDWRITE e—REGENERATE command. Data transferred from the device server includes
user data and includes protection information as required by the XORPINFO bit and the medium format.

The XOR data transferred is identified by the LOGICAL BLOCK ADDRESS field and the TRANSFER LENGTH field.
The LOGICAL BLOCK ADDRESS field and TRANSFER LENGTH field shall be the same as, or a subset of, those
specified in a prior XDWRITE erREGENERATE command. If a match is not found the command is terminated
with a CHECK CONDITION status and the sense key shall be set to ILLEGAL REQUEST with the additional
sense code set to INVALID FIELD IN CDB. The TRANSFER LENGTH field is constrained by the MAXIMUM
TRANSFER LENGTH field in the Block Limits VPD page (see 6.1.4.2).
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5.2.40 XDREAD (32) command

The XDREAD (32) command (see table 85) requests that the target transfer to the initiator the XOR data
generated by an XDWRITE erREGENERATE command. Data transferred from the device server includes
user data and includes protection information as required by the XORPINFO bit and the medium format

o OPERATION CODE-+868k}

DISABLE
4 WRPROTECT DPO FUA PORT CONTROL

WRITE
2 e

LOGICAL BLOCK ADDRESS
5 [3=i=s]
6 e
SECONDARY LOGICAL BLOCK ADDRESS
9 [3=i=s]
10 e
TRANSFER LENGTH

B [3=i=s]
+“4 SECONDARY ADDRESS
45 CONTROL
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e OPERATION CODE-{F-h)}
4 CONTROL
2
Reserved
6
* ADDITIONAL CDB LENGTH-{+8k}
8 SRS
SERVICE ACTION-00085h) _
9 LSBy
DISABLE
10 WRPROTECT DPO FUA PORT CONTROL
WRITE
+ SECONDARY ADDRESS
2 SRS
LOGICAL BLOCK ADDRESS
19 LSBy
20 SRS
SECONDARY LOGICAL BLOCK ADDRESS
27 LSBy
28 SRS
TRANSFER LENGTH
34 LSBy
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e OPERATION CODE-{F-h)}
4 CONTROL
2
Reserved
6
* ADDITIONAL CDB LENGTH-{+8k}
8 SRS
SERVICE ACTION-00085h) _
9 LSBy
DISABLE
| 10 WRPROTECT DPO FUA PORT CONTROL
WRITE
| + Reserved
2
SECONDARY ADDRESS DESCRIPTOR
43
44 SRS
LOGICAL BLOCK ADDRESS
54 LSBy
52 SRS
SECONDARY LOGICAL BLOCK ADDRESS
59 LSBy
66 SRS
TRANSFER LENGTH
63 LSBy
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6.1.3.10 XOR Control mode page

Table 134 — XOR Control mode page
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Byte\Bit 7 6 5 4 3 2 1 0
0 PS Reserved PAGE CODE (10h)
1 PAGE LENGTH (16h)
2 Reserved XORDIS Reserved
3 Reserved
4 (MSB)
MAXIMUM XOR WRITE SIZE S—

7 (LSB)
8

Reserved
11
12 4AsBy

Obsolete MAXMUM-REGENERATE-SIZE
15 )
16 4ASBy
Obsolete MAXMUM-REBHED-FRANSFER-SIZE

19 )
20

Reserved
21
22 4AsBy

Obsolete REBUH-B-BELAY S—

23 )

The MAXIMUM XOR WRITE SIZE field specifies the maximum transfer length in blocks that the target accepts for a
single XDWRITE, XBWRHEEXTENDBED; or XPWRITE command.

19
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User data

1. XDWRITE EXTENDED
Data-out contains
new user data
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Data disk drive

——1.2. New user datg

1.1 Old

user data

Intermediate

XOR data buffer

disk drive
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Host

Regenera$

user data

vd
Ny
Disk drive 1
+——1. REGENERATE ——p»
*g Intermediate
o 3. XDREAD XOR data buffe
Data-in contains /
data
4 Disk
media
A 2. data
>
\_ /
/ Ve )
Disk drive 2
Disk
\ media
-in contains \
data from disk 3 - N -
o h
Disk drive 3
N
-
N
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-~
Disk drive 1
1. REBUILD———

\ 2. READ e <

Data-in contain Disk drive 2

Disk
media

Disk drive

SBC, SPC, Obsolete Third Party XOR Commands 22



T10/04-016 revision 2

23

Ve
Disk drive 2
4
| —
L J
2. READ y4
Data-in contains 4 ) ; )
data from disk 2 Disk drive 1
Disk
é Host \ ‘ media
\ 2. data
>
1. REGENERATE
= No data
o
o
Intermediate
Partialy [ XOR data buffer
regenerated user
data Y,
\
Disk drive 4
Disk
‘ media
5. READ J
Data-in contains AN ~
data fromdisk 4 .
Disk drive
/ ‘ Disk
/ > media
4. REGENERATE ——1—» < >
Data-out contains
N partially regenerated
‘g user data
o
Regengfated
data < 6. XDREAD

Intermediate

Data-in contains
regenerated user data

XOR data buffer
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Host

Partially rebuilt
user data

Port 2

Disk drive 2
‘ L
2. READ
Data-in contains : _ _
data from disk 2 Disk drive 1
Disk
\ media
N XOR 2. data
< >
1. REGENERATE
= No data .
5
o
Intermediate
DREAD XOR data buffer
Data-I\contains
partially\ebuilt
user d - %
\
Disk drive 4
Disk
‘ media
5. READ )
Data-in contains A\ ~
data from disk 4 .
Disk drive
‘ Disk
>, Rebuilt media
4. REBUILD —_—
Data-out contains

partially regenerated
user data
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