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Revision History

Revision Date Change Description
9/04/2020 Initial creation.
9/18/2020 Incorporate TWG meeting feedback.
Switch deferred abort to use ACRE.
Rework Deferred Abort so no host feature enable is required. Change error code for
10/5/2020 when CID matches the CID of the Cancel command. Add I0OQ deletion/recreate as a
possible way to cleanup a hung Cancel command.
10/14/2020 Clarify Barrier requirements (no write modifications after completion of abort/cancel;
read may still modify buffers until the command being aborted/cancelled returns status).
10/21/2020 Updates_ b_ased on 10/20 FMDS meeting and input from David Black and John
Meneghini.
As per TWG discussion, update deferred ABORT description. Remove reference to
12/18/2020 « : ”
candidate” commands.
12/22/2020 Enhance description of Command Abort Requested status.
1/7/2021 Changes from TWG meeting: Change ignored fields to have required values in Cancel
Command — 0 for NSID and FFFFh for CID.
1/21/2021 Define “fast abort” and “deferred abort”, rewrite barrier description as “no impact” and
push any aborted command that did have “impact” into the deferred abort category.
1/24/2021 Use “immediate” and “non-immediate” terms.
1/25/2021 Reorganize some of the text based on review feedback.
1/26/2021 :)noc7orporate comments from FMDS meeting. Incorporate text pushed here from ECN-
Update based on TWG meeting (change non-immediate to deferred; change abort
1/28/2021 ; ) . . .
operation to abort action). Reword immediate abort requirements.
2/11/2021 Update text for Immediate Abort requirements in section X.Y. Reword “shall”
statements in Cancel command to make it clearer these are “shall TRY” requirements.
Change Cancel command completion data — change “commands found” to “commands
2/23/2021 L ”
eligible for deferred abort”.
3/9/2021 Change NSID in Single Command Cancel action from “shall be 0” to be used and
validated (as per footnote 2 in Figure 346). Other editorial clarifications.
3/11/2021 Accept changes based on TWG meeting and send to 30-day review.
4/27/2021 Integrated into the NVMe Base Specification.
Changed “completion entry” to “completion queue entry”. Changed and/or text to use a
4/28/2021 ; : .
list to avoid confusion.
Removed all comments, accepted all changes, and converted references/cross-
4/29/2021
references to text.
4/29/2021 Add 2.0 version, create TP4097a.
Integrated into the NVMe Base Specification, revision 2.0, the NVMe Command Set
7/12/2021 Specification, revision 1.0, the NVMe Zoned Namespace Command Set Specification,
revision 1.1, and the NVMe Key Value Command Set Specification, revision 1.0.

Black text indicates existing material in the NVMe Base 1.4 specification, Red text indicates material
added or modified by this TP. Green text indicates notes.

Incompatible Changes

The Abort command required that for bit O of Dword 0 to be cleared to ‘0’ in the CQE of the Abort command,
the CQE for the command being aborted be posted prior to the posting of the CQE for the Abort command.
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To post the CQE for the command being aborted obviously required that all actions associated with that
command be stopped. The Abort command is now allowed to post the CQE for the ABORT command and the

CQE for the command being aborted in any order — on the condition that all the actions associated with the
command being aborted have stopped.

While the stopping of actions associated with the command being cancelled is compatible, the order of the
posting of the CQEs may be considered incompatible.

Description of Specification Changes:

Technical input submitted to the NVM Express™ Workgroup is subject to the terms of the NVM Express™
Participant’s agreement. Copyright © 2014-2021 NVMe™ Corporation.



NVMe 1.4b - Modify the following sections as shown below:

4.6 Completion Queue Entry
46.1.2.1 Generic Command Status Definition

Figure 128: Status Code — Generic Command Status Values

Value Description
00h Successful Completion: The command completed without error.

Command Abort Requested: The command was aborted due to:

07h e an Abort command being received that specified the-Submission-Queue-tdentifierand
Cemmand-tdentifier-of this command (refer to section 5.1); or

e a Cancel command being received that specified this command (refer to section 6.TBD).

46.1.2.2 Command Specific Status Definition

Completion queue entries with a Status Code Type of Command Specific Errors indicate an error that is specific
to a particular command opcode. Status codes of 00h to 7Fh are for Admin command errors. Status codes of
80h to BFh are specific to the selected 1/O command set.

Figure 131: Status Code — Command Specific Status Values, NVM Command Set

Value Description Commands Affected
80h Conflicting Attributes Dataset Management, Read, Write
81h Invalid Protection Information Compare, Read, Verify, Write, Write Zeroes
. Dataset Management, Write, Write
82h Attempted Write to Read Only Range Uncorrectable,gWrite Zeroes
84h Invalid Command ID Cancel
85h to BFh | Reserved

<Editor’s note: The Invalid Command ID error must be valid for all command sets (e.g., NVM, ZNS, KV).>

5.1 Abort command

The Abort command is used to request an abort of a specific command previously submitted to the Admin
Submission Queue or an I/O Submission Queue. An Abort command is-a-best-effertcommand; may or may
not abort the command that was requested to be aborted. For example, the command to abort may have
already completed, currently be in execution, or may be deeply queued.

The controller should process the Abort command as soon as the command is fetched.

To abort a large number of commands (e.g., a larger number of commands than the limit listed in the ACL
field), the host should:
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e use the Cancel command (refer to section 6.TBD), if supported, to abort all commands submitted to
an 1/0 Submission Queue or to abort all commands submitted to an I/O Submission Queue for a
specific namespace; or

o follow the procedures described in section +3-3 7.4.3 to delete the 1/O Submission Queue and
recreate the I/O Submission Queue.

If an abort action is performed on the command to abort, that action may be:
e an immediate abort (i.e., the abort action occurs prior to posting the completion queue entry for the
Abort command); or
e adeferred abort (i.e., the abort action occurs after posting the completion queue entry for the Abort
command).

If an immediate abort is performed, then the controller shall either:

e post the completion queue entry for the command to abort to the appropriate Admin Completion
Queue or I/O Completion Queue with a status code of Command Abort Requested before the
completion queue entry for the Abort command is posted to the Admin Completion Queue; or

e ensure that there are no subsequent effects of the command to abort, as described in section X.Y,
prior to posting the completion queue entry for the Abort command and post the completion queue
entry for the command to abort to the appropriate Admin Completion Queue or I/O Completion Queue
with a status code of Command Abort Requested. The completion queue entry for the Abort
command and the completion queue entry for the command to abort are allowed to be posted in any
order.

If an immediate abort is not performed, then the controller may or may not perform a deferred abort.
The Abort command uses the Command Dword 10 field. All other command specific fields are reserved.

The Abort Command Limit field in the Identify Controller data structure (refer to Figure 249) indicates the
controller limit on concurrent execution of Abort commands. A host should not allow the number of
outstanding Abort commands to exceed this value. The controller may complete any excess Abort commands
with the status code set to Abort Command Limit Exceeded status.

5.1.1 Command Completion

Upon completion of the Abort command, the controller posts a completion queue entry to the Admin

Completion Queue indicating the status for the Abort command-—and-indicating-whetherthe-command-to-abort
was-aberted. Dword 0 of the completion queue entry indicates whether information about the command to

abort as shown in Figure TBDx. was-aberted.

Figure TBDx: Abort Command — Completion Queue Entry Dword 0

Bits Description

31:.01 Reserved

Immediate Abort Not Performed: Indicates whether or not an immediate abort was performed.
If set to ‘1, then an immediate abort was not performed (i.e., the command to abort was not
aborted prior to posting the CQE for the Abort command) for any reason (e.g., the
immediate abort requirements were not met, the requested command to abort was not
found). If cleared to ‘0’, then an immediate abort was performed (i.e., the command to
abort was aborted prior to posting the CQE for the Abort command).

00

If the Immediate Abort Not Performed bit in Dword 0 (refer to Figure TBDX) is set to ‘1’ in the completion
gueue entry for the Abort command and a deferred abort is performed, then the controller shall set the status
code for the command to abort to Command Abort Requested. The host should examine the status in the
completion queue entry of the command to abort to determine if the command was aborted.
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Command specific status code values associated with the Abort command are defined in Figure 144.

<Editor’'s Note: New section - Suggest 5.1.2 (right after ABORT completion section.>

X.Y Immediate Abort requirements

If the controller performs an immediate abort, then the controller shall ensure that, other than the posting of
the completion queue entry for the command to abort, there are no effects of that command (e.g., no host
memory access, command processing does not modify: NVM media, NVM Set state, Endurance Group state,
namespace state, controller state, domain state, or NVM subsystem state) subsequent to the posting of the
CQE for the command that requested the abort. If the controller is not able to ensure there are no effects of
the command to abort subsequent to the posting of the CQE for the command that requested the abort, then
the controller shall not perform an immediate abort on that command.

For example, if a command:
e requests a data transfer;
e the data transfer has been initiated and not completed; and
e the CQE for that command was not posted prior to the posting of the CQE for the command that
requested the abort,
then the controller is prohibited from performing an immediate abort.

Performing an immediate abort effects the information returned in the CQE for the command that requested
the abort as described in section 5.1.1 for an Abort command and in section 6.TBD.1 for a Cancel command.

5.15 Identify command
5.15.1.1 Identify Controller data structure (CNS 01h)

Figure 251: Identify — Identify Controller Data Structure

Bytes O/M 1 Description

Abort Command Limit (ACL): This field is-used-te-cenvey indicates the maximum
number of concurrently executing Abort commands (refer to section 5.1) on the
258 M Admin Queue supported by the controller {referto-section-5-1}. This is a 0’'s based
value. It is recommended that implementations support concurrent execution of a
minimum of four Abort commands.
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6

NVM Command Set

Figure 350: Opcodes for NVM Commands

Opcode by Field
(07) (06:02) (01:00) ) 1 2 Reference
Standard Function | b 3 Combined Opcode Command Section

Command ata Transfer
ob 000 00b 00b 00h Flush 4 6.8
0b 000 00b 01b 0lh Write 6.15
Ob 000 00b 10b 02h Read 6.9
Ob 000 01b 00b 04h Write Uncorrectable 6.16
0b 000 01b 01b 05h Compare 6.6
Ob 000 10b 00b 08h Write Zeroes 6.17
Ob 000 10b 0lb 09h Dataset Management 6.7
Ob 000 11b 00b 0Ch Verify 6.14
0b 000 11b 01b 0Dh Reservation Register 6.11
Ob 000 11b 10b OEh Reservation Report 6.13
Ob 001 00b 0lb 11h Reservation Acquire 6.10
Ob 001 01b 01b 15h Reservation Release 6.12
ob 001 10b 00b 18h Cancel 4 6.TBD

Vendor Specific
1b | n/a | NOTE 3 | 80h to FFh | Vendor specific |

NOTES:

1. Opcodes not listed are reserved.

2. Al NVM commands use the Namespace Identifier (NSID) field. The value FFFFFFFFh is not supported in this
field unless footnote 4 in this figure indicates that a specific command does support that value.

3. Indicates the data transfer direction of the command. All options to the command shall transfer data as specified
or transfer no data. All commands, including vendor specific commands, shall follow this convention: 00b = no
data transfer; 01b = host to controller; 10b = controller to host; 11b = bidirectional.

4. This command may support the use of the Namespace Identifier (NSID) field set to FFFFFFFFh.

Add the following sections alphabetically (before the Compare command) as shown below:

6.TBD Cancel command

The Cancel command is used to request an abort for specified commands submitted on the same 1/O
Submission Queue to which the Cancel command is submitted. The Cancel command may apply to a single
namespace or to multiple namespaces. The Cancel command may be deeply queued. Some of the
commands to abort may have already completed, currently be processing, or be deeply queued. As a result,
the performance of the Cancel command may be impacted.

To abort an Admin command, the host uses the Abort command (refer to section 5.1). To abort a Cancel
command, the host may:

use the Abort command,

use a second Cancel command with a Cancel Action set to Single Command Cancel (i.e., 00b) that
specifies the CID of the Cancel command to abort; or

follow the procedures described in section 7.4.3 to delete the I/O Submission Queue and recreate the
I/O Submission Queue.
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The controller applies the specified Cancel Action (refer to Figure TBD2) to all outstanding commands that
have been fetched prior to the processing of the Cancel command. The controller may or may not apply the
specified Cancel Action to commands that are fetched:

e after the start of processing of the Cancel command; and

e before the completion of the Cancel command.

There is no requirement to apply the specified Cancel Action to commands that have not been fetched by the
controller.

If an abort action is performed on a command to abort, that action may be:
e animmediate abort (i.e., the abort action occurs prior to posting the completion queue entry for the
Cancel command); or
e adeferred abort (i.e., the abort action may or may not occur prior to posting the completion queue
entry for the Cancel command).

For each command on which an immediate abort is performed, the controller shall meet the immediate abort
requirements (refer to section X.Y) for that command before posting the completion queue entry for the
Cancel command.

For each command on which a deferred abort is performed, there are no requirements on the ordering of
posting of the completion queue entry for the Cancel command (refer to section 6.TBD.1).

For each command on which an abort action is performed (i.e., immediate abort or deferred abort) the status
code shall be set to Command Abort Requested in the completion queue entry for that command.

If the Cancel command is supported, then the Commands Supported and Effects log page shall be supported.

The Cancel command uses the Command Dword 10 and Command Dword 11 fields. All other command
specific fields are reserved.

Figure TBD1: Cancel — Command Dword 10

Bits Description
Command Identifier (CID): This field specifies the command identifier of the command to be
aborted (i.e., the CDWO0.CID field within the command to be aborted).

If the Action Code field is set to Single Command Cancel and this field is set to the CID for this
31:16 Cancel command, then the controller shall abort the command with a status code of Invalid
Command ID.

If the Action Code field is set to Multiple Command Cancel and this field is not set to FFFFh, then
the controller shall abort the command with a status code of Invalid Field in Command.
Submission Queue Identifier (SQID): This field specifies the identifier of the Submission Queue
that the Cancel command is associated with.

15:00 If the SQID does not match the Submission Queue Identifier of the submission queue to which the

Cancel command is submitted, then the controller shall abort the command with a status code of
Invalid Field in Command.

Figure TBD2: Cancel — Command Dword 11

Bits Description
31:02 Reserved
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Figure TBD2: Cancel — Command Dword 11

Bits Description

Action Code:
Value Cancel Action
00b Single Command Cancel: The hosts requests that the controller abort the

specific command submitted to the specified namespace with the specified CID.

If the NSID field is set to FFFFFFFFh then, the host requests that the controller
abort the specific command submitted to any NSID with the specified CID.

If the NSID is not set to FFFFFFFFh and the specified CID is not associated with
the specified NSID then, the controller shall abort the Cancel command with a
status code of Invalid Field in Command.

01:00 If the specified CID is not found, then the controller shall complete the Cancel
command with the Commands Eligible for Deferred Abort field cleared to Oh and
the Commands Aborted field cleared to Oh.

01b Multiple Command Cancel: The hosts requests that the controller abort all
commands, other than this Cancel command, on the I/O Submission Queue to
which the Cancel command was submitted that were submitted to the specified
NSID.

If the NSID is set to FFFFFFFFh then the host requests that the controller abort
all commands, other than this Cancel command, submitted to the 1/O Submission
Queue to which the Cancel command was submitted for all namespaces.

All others Reserved

6.TBD.1 Command Completion

Upon completion of the Cancel command, the controller posts a completion queue entry to the 1/0 Completion
Queue indicating the status for the Cancel command.

If the Cancel Action (refer to Figure TBD2) specified a Single Command Cancel Action and the Commands
Aborted field is cleared to Oh, then the host should examine the status in the completion queue entry of the
command to abort to determine whether the command was aborted or not (i.e., whether a deferred abort was
performed or not).

If the Cancel Action specified a Multiple Command Cancel Action, then the host should examine the status in
the completion queue entry of each command to abort to determine whether the command was aborted or
not.

Cancel command specific status code values are defined in Figure TBD3.

Figure TBD3: Cancel — Command Specific Status Values

Value Description
84h Invalid Command ID: The specified CID matched the CID of this Cancel command.

Dword 0 of the completion queue entry contains information about the number of commands that were
aborted by this command. Dword 0 of the completion queue entry is defined in Figure TBD4.

Figure TBD4: Cancel — Completion Queue Entry Dword O

Bits | Description

Commands Eligible for Deferred Abort: This field indicates the number of commands that
31:16 | match the specified criteria (refer to Figure TBD1 and Figure TBD2) on which a deferred abort
may be performed. A value of Oh indicates that no commands are eligible for a deferred abort or
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Figure TBD4: Cancel — Completion Queue Entry Dword O

Bits

Description

that the controller does not support deferred aborts. A value of FFFFh indicates that FFFFh or
more commands are eligible for a deferred abort.

If the Cancel Action (refer to Figure TBD2) specified a Single Command Cancel and an
immediate abort was performed on the specified command, then this field shall be cleared to Oh.

15:00

Commands Aborted: This field indicates the number of commands on which the controller
performed an immediate abort as a result of processing this Cancel command. A value of Oh
indicates that the controller did not perform an immediate abort on any commands as a result of
processing this Cancel command.

If the Cancel Action (refer to Figure TBD2) specified a Single Command Cancel and an
immediate abort was performed on the specified command, then this field shall be set to 1h.

7 Controller Architecture

7.11 1/0 Controller

Figure 423: 1/O Controller = NVM Command Set Support

Command Command Support Requirements L
Write Uncorrectable O
Cancel )
Compare (@)
O

Notes:

1. O = Optional, M = Mandatory, P = Prohibited
2. Mandatory if reservations are supported as indicated in the Identify Controller data structure.

7.4.3 Queue Abort
To abort a large number of commands, therecommended-procedure-isto the host may use:

e the Cancel command (refer to section 6.TBD); or
e delete and recreate the 1/0O Submission Queue (refer to section 7.3.3).

Specifically, to abort all commands that are submitted to the an I/O Submission Queue host software should:

e issue a Cancel command to that queue with the Cancel Action set to Multiple Command Cancel and

the NSID field set to FFFFFFFFh; or

e issue a Delete I/O Submission Queue command for that queue. After the that submission queue has
been successfully deleted, indicating that all commands have been completed or aborted, then host
software should recreate the queue by submitting a Create I/O Submission Queue command. Host

software may then re-submit commands to the associated 1/0 Submission Queue.
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NVMe Base 2.0 - Modify the following sections as shown below:

3 NVM Express Architecture

3.1.2.1.1 Command Support

Figure 22 and Figure 23 defines commands that are mandatory, optional, and prohibited for an I/O controller.

I/0O Command Set specific command support requirements are described within individual I/O Command Set
specifications.

Figure 23: I/0O Controller -Common I/O Command Support

Command Command Support Requirements ?*
Cancel ©)
Dataset Management O
Reservation Register 0?
Reservation Report 0?
Reservation Acquire 0?
Reservation Release 0?
Notes:
1. O =Optional, M = Mandatory, P = Prohibited
2.  Mandatory if reservations are supported as indicated in the Identify Controller data structure.

3.3.1.3 Queue Abort
To abort a large number of commands, the-recommended-procedure-is-te the host may use:

e the Cancel command (refer to section 7.TBD); or
e delete and recreate the I/O Submission Queue (refer to section 3.7.3).

Specifically, to abort all commands that are submitted to the an I/O Submission Queue host software should:

e issue a Cancel command to that queue with the Cancel Action set to Multiple Command Cancel and
the NSID field set to FFFFFFFFh; or

e issue a Delete I/O Submission Queue command for that queue. After the that submission queue has
been successfully deleted, indicating that all commands have been completed or aborted, then host
software should recreate the queue by submitting a Create I/O Submission Queue command. Host
software may then re-submit commands to the associated 1/0O Submission Queue.

3.3.3.2 Common Completion Queue Entry

3.3.3.2.1.1 Generic Command Status Definition
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Figure 94: Status Code — Generic Command Status Values

" /0 Command [I/O Command
Value Description Set Specific |Set(s)!
00h Successful Completion: The command completed without NoO
error.
Command Abort Requested: The command was aborted
due to:
e an Abort command being received that specified the
07h Submission-Queue-ldentifierand-Command No
dentifier-of this command (refer to section 5.1); or
e a Cancel command being received that specified this
command (refer to section 7.TBD).

3.3.3.2.1.2 Command Specific Status Definition

Completion queue entries with a Status Code Type (SCT) of Command Specific Errors indicate an error that is
specific to a particular command opcode. Status codes of 00h to 7Fh are for Admin command errors. Status
codes of 80h to BFh are specific to the selected I/O command sets.

Figure 96: Status Code — Command Specific Status Values,
I/O Commands

Value Description

83h Command Size Limit Exceeded
84h Invalid Command 1D

8584h to B7h Reserved

5.1 Abort command

The Abort command is used to request an abort of a specific command previously submitted to the Admin
Submission Queue or an I/O Submission Queue. An Abort command is-a-best-effortcommand; may or may
not abort the command that was requested to be aborted. For example, the command to abort may have
already completed, currently be in execution, or may be deeply queued.

The controller should process the Abort command as soon as the command is fetched.

To abort a large number of commands (e.g., a larger number of commands than the limit listed in the ACL
field), the host should:
e use the Cancel command (refer to section 7.TBD), if supported, to abort all commands submitted to
an 1/0 Submission Queue or to abort all commands submitted to an I/O Submission Queue for a
specific namespace; or
o follow the procedures described in section 3-73 3.3.1.3 to delete the 1/O Submission Queue and
recreate the 1/0O Submission Queue.

If an abort action is performed on the command to abort, that action may be:
e an immediate abort (i.e., the abort action occurs prior to posting the completion queue entry for the
Abort command); or
o adeferred abort (i.e., the abort action occurs after posting the completion queue entry for the Abort
command).
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If an immediate abort is performed, then the controller shall either:

e post the completion queue entry for the command to abort to the appropriate Admin Completion
Queue or I/O Completion Queue with a status code of Command Abort Requested before the
completion queue entry for the Abort command is posted to the Admin Completion Queue; or

e ensure that there are no subsequent effects of the command to abort, as described in section X.Z,
prior to posting the completion queue entry for the Abort command and post the completion queue
entry for the command to abort to the appropriate Admin Completion Queue or /O Completion Queue
with a status code of Command Abort Requested. The completion queue entry for the Abort
command and the completion queue entry for the command to abort are allowed to be posted in any
order.

If an immediate abort is not performed, then the controller may or may not perform a deferred abort.
The Abort command uses the Command Dword 10 field. All other command specific fields are reserved.

The Abort Command Limit field in the Identify Controller data structure (refer to Figure 275) indicates the
controller limit on concurrent execution of Abort commands. A host should not allow the number of
outstanding Abort commands to exceed this value. The controller may complete any excess Abort commands
with the status code set to Abort Command Limit Exceeded status.

5.1.1 Command Completion

Upon completion of the Abort command, the controller posts a completion queue entry to the Admin

Completion Queue indicating the status for the Abort command-—and-indicating-whetherthe-command-to-abert
was-aberted. Dword 0 of the completion queue entry indicates whether information about the command to

abort as shown in Figure TBDx1. was-aberted.

Figure TBDx1: Abort Command — Completion Queue Entry Dword 0

Bits Description

31:01 Reserved

Immediate Abort Not Performed: Indicates whether or not an immediate abort was performed.
If set to ‘1, then an immediate abort was not performed (i.e., the command to abort was not
aborted prior to posting the CQE for the Abort command) for any reason (e.g., the immediate abort
requirements were not met, the requested command to abort was not found). If cleared to ‘0’, then
an immediate abort was performed (i.e., the command to abort was aborted prior to posting the
CQE for the Abort command).

00

If the Immediate Abort Not Performed bit in Dword O (refer to Figure TBDx1) is set to ‘1’ in the completion
gueue entry for the Abort command and a deferred abort is performed, then the controller shall set the status
code for the command to abort to Command Abort Requested. The host should examine the status in the
completion queue entry of the command to abort to determine if the command was aborted.

Command specific status code values associated with the Abort command are defined in Figure 141.
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<Editor’'s Note: New section - Suggest 5.1.2 (right after ABORT completion section.>

X.Z Immediate Abort requirements

If the controller performs an immediate abort, then the controller shall ensure that, other than the posting of
the completion queue entry for the command to abort, there are no effects of that command (e.g., no host
memory access, command processing does not modify: NVM media, NVM Set state, Endurance Group state,
namespace state, controller state, domain state, or NVM subsystem state) subsequent to the posting of the
CQE for the command that requested the abort. If the controller is not able to ensure there are no effects of
the command to abort subsequent to the posting of the CQE for the command that requested the abort, then
the controller shall not perform an immediate abort on that command.

For example, if a command:
e requests a data transfer;
e the data transfer has been initiated and not completed; and
e the CQE for that command was not posted prior to the posting of the CQE for the command that
requested the abort,
then the controller is prohibited from performing an immediate abort.

Performing an immediate abort effects the information returned in the CQE for the command that requested
the abort as described in section 5.1.1 for an Abort command and in section 7.TBD.1 for a Cancel command.

5.17 Identify command
5.17.2.1 Identify Controller data structure (CNS 01h)

Figure 275: Identify — Identify Controller Data Structure

1

Bytes O/M Description

Abort Command Limit (ACL): This field is-used-te-cenvey indicates the maximum
number of concurrently executing Abort commands (refer to section 5.1) on the
258 M Admin Queue supported by the controller {referto-section-5-1}. This is a 0’'s based
value. It is recommended that implementations support concurrent execution of a
minimum of four Abort commands.

Add the following sections alphabetically (before the Flush command) as shown below:

7 /0 Commands

Figure 390: Opcodes for /O Commands

Opcode by Field Combined
(07) | (06:02) | (01:00) Opcode !

Command 2 Reference
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Figure 390: Opcodes for I/O Commands

Standard Function Data
Command Transfer®
Ob 001 01b 01b 15h Reservation Release 7.4
Ob 001 10b 00b 18h Cancel 4 7.TBD
Vendor Specific
1b | na | NOTE3 | 80htoFFh | Vendor specific |
NOTES:

1. Opcodes not listed are I/O Command Set specific or reserved.

2. All /O commands use the Namespace Identifier (NSID) field. The value FFFFFFFFh is not
supported in this field unless footnote 4 in this figure indicates that a specific command does
support that value.

3. Indicates the data transfer direction of the command. All options to the command shall transfer data
as specified or transfer no data. All commands, including vendor specific commands, shall follow
this convention: 00b = no data transfer; 01b = host to controller; 10b = controller to host; 11b =
bidirectional.

4. This command may support the use of the Namespace Identifier (NSID) field set to FFFFFFFFh.

7.TBD Cancel command

The Cancel command is used to request an abort for specified commands submitted on the same I/O
Submission Queue to which the Cancel command is submitted. The Cancel command may apply to a single
namespace or to multiple namespaces. The Cancel command may be deeply queued. Some of the
commands to abort may have already completed, currently be processing, or be deeply queued. As a result,
the performance of the Cancel command may be impacted.

To abort an Admin command, the host uses the Abort command (refer to section 5.1). To abort a Cancel
command, the host may:
e use the Abort command,;
e use a second Cancel command with a Cancel Action set to Single Command Cancel (i.e., 00b) that
specifies the CID of the Cancel command to abort; or
o follow the procedure described in section 3.3.1.3 to delete the I/O Submission Queue and recreate
the I/O Submission Queue.

The controller applies the specified Cancel Action (refer to Figure TBD11) to all outstanding commands that
have been fetched prior to the processing of the Cancel command. The controller may or may not apply the
specified Cancel Action to commands that are fetched:

e after the start of processing of the Cancel command; and

e before the completion of the Cancel command.

There is no requirement to apply the specified Cancel Action to commands that have not been fetched by the
controller.

If an abort action is performed on a command to abort, that action may be:
e an immediate abort (i.e., the abort action occurs prior to posting the completion queue entry for the
Cancel command); or
e adeferred abort (i.e., the abort action may or may not occur prior to posting the completion queue
entry for the Cancel command).
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For each command on which an immediate abort is performed, the controller shall meet the immediate abort
requirements (refer to section X.Z) for that command before posting the completion queue entry for the
Cancel command.

For each command on which a deferred abort is performed, there are no requirements on the ordering of
posting of the completion queue entry for the Cancel command (refer to section 7.TBD.1).

For each command on which an abort action is performed (i.e., immediate abort or deferred abort) the status
code shall be set to Command Abort Requested in the completion queue entry for that command.

If the Cancel command is supported, then the Commands Supported and Effects log page shall be supported.

The Cancel command uses the Command Dword 10 and Command Dword 11 fields. All other command
specific fields are reserved.

Figure TBD10: Cancel — Command Dword 10

Bits Description
Command Identifier (CID): This field specifies the command identifier of the command to be
aborted (i.e., the CDWO.CID field within the command to be aborted).

If the Action Code field is set to Single Command Cancel and this field is set to the CID for this
31:16 Cancel command, then the controller shall abort the command with a status code of Invalid
Command ID.

If the Action Code field is set to Multiple Command Cancel and this field is not set to FFFFh, then
the controller shall abort the command with a status code of Invalid Field in Command.
Submission Queue Identifier (SQID): This field specifies the identifier of the Submission Queue
that the Cancel command is associated with.

15:00 If the SQID does not match the Submission Queue Identifier of the submission queue to which the

Cancel command is submitted, then the controller shall abort the command with a status code of
Invalid Field in Command.

Figure TBD11: Cancel — Command Dword 11

Bits Description
31:02 Reserved
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Figure TBD11: Cancel — Command Dword 11

Bits Description

Action Code:
Value Cancel Action
00b Single Command Cancel: The hosts requests that the controller abort the

specific command submitted to the specified namespace with the specified CID.

If the NSID field is set to FFFFFFFFh then, the host requests that the controller
abort the specific command submitted to any NSID with the specified CID.

If the NSID is not set to FFFFFFFFh and the specified CID is not associated with
the specified NSID then, the controller shall abort the Cancel command with a
status code of Invalid Field in Command.

01:00 If the specified CID is not found, then the controller shall complete the Cancel
command with the Commands Eligible for Deferred Abort field cleared to Oh and
the Commands Aborted field cleared to Oh.

01b Multiple Command Cancel: The hosts requests that the controller abort all
commands, other than this Cancel command, on the I1/O Submission Queue to
which the Cancel command was submitted that were submitted to the specified
NSID.

If the NSID is set to FFFFFFFFh then the host requests that the controller abort
all commands, other than this Cancel command, submitted to the 1/O Submission
Queue to which the Cancel command was submitted for all namespaces.

All others Reserved

7.TBD.1 Command Completion

Upon completion of the Cancel command, the controller posts a completion queue entry to the 1/0 Completion
Queue indicating the status for the Cancel command.

If the Cancel Action (refer to Figure TBD11) specified a Single Command Cancel Action and the Commands
Aborted field is cleared to Oh, then the host should examine the status in the completion queue entry of the
command to abort to determine whether the command was aborted or not (i.e., whether a deferred abort was
performed or not).

If the Cancel Action specified a Multiple Command Cancel Action, then the host should examine the status in
the completion queue entry of each command to abort to determine whether the command was aborted or
not.

Cancel command specific status code values are defined in Figure TBD12.

Figure TBD12: Cancel — Command Specific Status Values

Value Description
84h Invalid Command ID: The specified CID matched the CID of this Cancel command.

Dword 0 of the completion queue entry contains information about the number of commands that were
aborted by this command. Dword 0 of the completion queue entry is defined in Figure TBD13.

Figure TBD13: Cancel — Completion Queue Entry Dword O

Bits | Description

Commands Eligible for Deferred Abort: This field indicates the number of commands that
31:16 | match the specified criteria (refer to Figure TBD10 and Figure TBD11) on which a deferred abort
may be performed. A value of Oh indicates that no commands are eligible for a deferred abort or
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Figure TBD13: Cancel — Completion Queue Entry Dword 0

Bits | Description
that the controller does not support deferred aborts. A value of FFFFh indicates that FFFFh or
more commands are eligible for a deferred abort.

If the Cancel Action (refer to Figure TBD11) specified a Single Command Cancel and an
immediate abort was performed on the specified command, then this field shall be cleared to Oh.

Commands Aborted: This field indicates the number of commands on which the controller
performed an immediate abort as a result of processing this Cancel command. A value of Oh
indicates that the controller did not perform an immediate abort on any commands as a result of
15:00 | processing this Cancel command.

If the Cancel Action (refer to Figure TBD11) specified a Single Command Cancel and an
immediate abort was performed on the specified command, then this field shall be set to 1h.
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NVM Command Set - Modify the following sections as shown
below:

3.2 NVM Command Set Commands

Figure 18: Opcodes for NVM Commands

Opcode by Field

(07) (06:02) (01:00) . 1 2 Reference
Standard Function 3 Combined Opcode Command Section
Command Data Transfer

0b 001 01b 01b 15h Reservation Release Base

ob 001 10b 00b 18h cancel 4 Base

Ob 001 10b 01lb 19h Copy Base

Vendor Specific

b | n/a | NOTE 3 | 80h to FFh | Vendor specific |

Key:

Base = NVMe Base Specification

NOTES:

1. Opcodes not listed are reserved.

2. Al NVM commands use the Namespace Identifier (NSID) field. The value FFFFFFFFh is not supported in this
field unless footnote 4 in this figure indicates that a specific command does support that value.

3. Indicates the data transfer direction of the command. All options to the command shall transfer data as specified
or transfer no data. All commands, including vendor specific commands, shall follow this convention: 00b = no
data transfer; 01b = host to controller; 10b = controller to host; 11b = bidirectional.

4. This command may support the use of the Namespace Identifier (NSID) field set to FFFFFFFFh.
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Zoned Namespace Command Set - Modify the following
sections as shown below:

3.2 Zoned Namespace Command Set Commands

Figure 12: Opcodes for Zoned Namespace Command Set I/O Commands

Opcode by Field

(07) (06:02) (01:00) Combined >
Standard Function 3 Opcode 1 Command Reference
Command Data Transfer
NVMe Base Specification I/O commands implemented by this specification
Refer to the NVMe Base Specification Flush 4 NVMe Base Specification
Refer to the NVMe Base Specification Reservation Register NVMe Base Specification
Refer to the NVMe Base Specification Reservation Report NVMe Base Specification
Refer to the NVMe Base Specification Reservation Acquire NVMe Base Specification
Refer to the NVMe Base Specification Reservation Release NVMe Base Specification
Refer to the NVMe Base Specification Cancel 4 NVMe Base Specification
NVM Command Set commands implemented by this specification
NOTES:

1. Opcodes not listed are defined in the NVMe Base Specification and in the NVM Command Set Specification.

2. All Zoned Namespace Command Set Commands use the Namespace Identifier (NSID) field. The value FFFFFFFFh
is not supported in this field unless footnote 4 in this figure indicates that a specific command does support that value.

3. Indicates the data transfer direction of the command. All options to the command shall transfer data as specified or
transfer no data. All commands, including vendor specific commands, shall follow this convention: 00b = no data
transfer; 01b = host to controller; 10b = controller to host; 11b = bidirectional.

4. This command may support the use of the Namespace Identifier (NSID) field set to FFFFFFFFh.
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Key Value Command Set - Modify the following sections as
shown below:

3.2 Key Value Command Set Commands

Figure 5: Opcodes for Key Value Command Set Commands

Combined
Opcode?!

Command?

Reference

Opcode by Field
(07) (06:02) (01:00)
Standard Function Data
Command Transfer3

Refer to the NVMe Base Specification

Reservation Release

NVMe Base Specification

Refer to the NVMe Base Specification

Cancel 4

NVMe Base Specification

Ob

000 00b

01b

0lh

Store

3.25

NOTES:

value.

1. Opcodes not listed are defined in the NVMe Base Specification.
2. All Key Value Command Set Commands use the Namespace Identifier (NSID) field. The value FFFFFFFFh is
not supported in this field unless footnote 4 in this figure indicates that a specific command does support that

3. Indicates the data transfer direction of the command. All options to the command shall transfer data as specified
or transfer no data. All commands, including vendor specific commands, shall follow this convention: 00b = no
data transfer; 01b = host to controller; 10b = controller to host; 11b = bidirectional.

4. This command may support the use of the Namespace Identifier (NSID) field set to FFFFFFFFh.
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