*
Working Project

Draft INCITS 566

Revision 12
January 17, 2024

Information technology -
SCSI Primary Commands - 6 (SPC-6)

This is an internal working document of T10, a Technical Committee of Accredited Standards Committee
INCITS (InterNational Committee for Information Technology Standards). As such this is not a completed
standard and has not been approved. The contents may be modified by the T10 Technical Committee. The
contents are actively being modified by T10. This document is made available for review and comment only.

Permission is granted to members of INCITS, its technical committees, and their associated task groups to
reproduce this document for the purposes of INCITS standardization activities without further permission,
provided this notice is included. All other rights are reserved. Any duplication of this document for commercial
or for-profit use is strictly prohibited.

T10 Technical Editor: Ralph O. Weber
Western Digital Corporation

Telephone: (214) 912-1373
Email: Raiph-det-Weberat-WbG-det-eom 7]

Reference number
ISO/IEC 14776-456 : 202x
INCITS 566-202x

Printed 6:25 AM Wednesday 17 January 2024



Summary of Comments on RFC Working Draft

Page: i

=) Number: 1 Author: NetApp Subject: Sticky Note Date: 2/23/2024 10:49:57 AM

Looks fine. No further comments

Status
SPC6 Editor Completed 2/23/2024 6:31:37 PM
<b‘Author: SPC6 Editor Subject: Sticky Note Date: 2/23/2024 6:31:27 PM

Thanks for your support

Status
SPC6 Editor Completed 2/24/2024 9:19:46 AM
Number: 2 Author: Broadcom  Subject: Inserted Text Date: 2/21/2024 5:15:30 PM

all lower case like ones on next page?

Status
SPC6 Editor Accepted?2/23/2024 6:35:12 PM

The 24-017r0 fdf that has been uploaded with this file can be imported
into SPC-6 r12 <<https://www t10_org/cgi-bin/ac.pl?t=f&=spctri12 pdf==
(i.e., the SPC-6 that was the subject of the RFC ballot, not subsequent
SPC-6 R12{a...z} working drafts that incorporate comment resolutions).
By importing the FDF file into SPC-6 r12, the reviewer can dynamically
study the comments and the responses.

169 Comments Received

Comments from

Broadcom 114 samsung 11
Dell 4 Seagate 5
|BM 33 Douglas Gilbert 1

MNetApp 1

Comments by Status

Accepted 130
Rejected 4
No Changes Made 8 [Completed]
For CAP Discussion 27 [None]


ralph.weber@wdc.com
Stamp


Points of Contact:

T10 Chair T10 Vice-Chair

Mr. William Martin Mr. Curtis Ballard

Samsung Semiconductor Inc Hewlett Packard Enterprise

Tel: 408-499-1839 Tel: 970-898-6669

Email: bill dot martin at samsung dot com Email: curtis dot ballard at hpe dot com

INCITS Secretariat

INCITS Secretariat Telephone: 202-737-8888
700 K Street NW, Suite 600 Email: incits@itic.org
Washington, DC 20001 Website:  http://www.incits.org

T10 Web Site http://www.t10.0rg

T10 Reflector  To subscribe or unsubscribe: http://www.t10.org/mailman/listinfo/t10
Internet address for distribution via T10 reflector: T10@t10.org

Purchase INCITS Standards
http://www.incits.org/standards-information/purchase-standards-or-download-dpans



Page: ii

F|Number: 1Author: Broadcom  Subject: Cross-Out  Date: 2/21/2024 5:15:30 PM

Bill does not have this in SBC-6

Status
SPC6 Editor Accepted2/23/2024 6:36:18 PM



ANSI ®
INCITS 566-202x

American National Standards
for Information Systems -

SCSI Primary Commands - 6 (SPC-6)

Secretariat
InterNational Committee for Information Technology Standards

Approved mm dd yy
American National Standards Institute, Inc.
Abstract

This standard defines the device model for all SCSI devices. This standard defines the SCSI commands that
are basic to every device model and the SCSI commands that may apply to any device model.



This page contains no comments



American
National
Standard

Approval of an American National Standard requires verification by ANSI that the
requirements for due process, consensus, and other criteria for approval have been
met by the standards developer. Consensus is established when, in the judgment of
the ANSI Board of Standards Review, substantial agreement has been reached by
directly and materially affected interests. Substantial agreement means much more
than a simple majority, but not necessarily unanimity. Consensus requires that all
views and objections be considered and that effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence
does not in any respect preclude anyone, whether he or she has approved the
standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or procedures not confirming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give interpretation on any American National Standard in the name of
the American National Standards Institute. Requests for interpretations should be
addressed to the secretariat or sponsor whose name appears on the title page of this
standard.

CAUTION NOTICE: This American National Standard may be revised or withdrawn
at any time. The procedures of the American National Standards Institute require that
action be taken periodically to reaffirm, revise, or withdraw this standard. Purchasers
of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.

CAUTION: The developers of this standard have requested that holders of patents that may be required
for the implementation of the standard, disclose such patents to the publisher. However, neither the
developers nor the publisher have undertaken a patent search in order to identify which, if any, patents
may apply to this standard.

As of the date of publication of this standard, following calls for the identification of patents that may be
required for the implementation of the standard, notice of one or more claims has been received.

By publication of this standard, no position is taken with respect to the validity of this claim or of any rights
in connection therewith. The known patent holder(s) has (have), however, filed a statement of willingness
to grant a license under these rights on reasonable and nondiscriminatory terms and conditions to appli-
cants desiring to obtain such a license. Details may be obtained from the publisher.

No further patent search is conducted by the developer or the publisher in respect to any standard it
processes. No representation is made or implied that licenses are not required to avoid infringement in
the use of this standard.

Published by

American National Standards Institute
25 West 43rd Street 4th floor
New York, New York 10036-7422

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise,
without prior written permission of ITI, 700 K Street NW, Suite 600, Washington, DC 20001.

All rights reserved.

Printed in the United States of America



This page contains no comments



January 17, 2024 T10/BSR INCITS 566 Revision 12

l. Revision Information

Changes in the SCSI standards family list, clause 1, are never marked with change bars. Changes in the
ASC/ASCQ, Operation Code, Log Page Code, Mode Page Code and Vendor ID tables are usually not marked
with change bars.

Il. Approved Documents Incorporated

Incorporated T10 Approved Documents (in document number order) (part 1 of 2)

Doc RI:v Document title ? (and notes)

18-089r5 1 SPC-6, SBC-4, SAM-6: More Specific Command Duration Limits

19-057r2 1 SPC-6 Another Download Microcode Status

19-067r4 2 SPC-6 SBC-4 Create Restore Elements And Rebuild feature

19-117r3 2 SPC-6: W-LUNs Support for Dual-Actuator Format et al

20-023r0 2 SPC-6: More commands that abort background self-tests

20-025r0 2 SPC-6: REPORT LUNSs for well known LUNs

20-034r2 2 SPC-6 Security Protocol for DMTF SPDM

20-056r2 3 SPC-6: Updated Command Duration Limits Processing Optimizations

20-061r2 3 SPC-6 Taking time to ready back to the information field

20-072r5 4 Add’s Device Sequestered Commands.

20-084117] 2 SPC-6: Align "inactive time" description with OCP spec

20-082r2 3 SPC-6: Removable Medium Bit Expectations

20-085r5 7 Translate the Command Duration Limits T2 mode pages

20-096r1 3 SPC-6: Restricted Reordering Supersedes Command Duration Limit T2x

20-113r1 3 BC-6 Command duration limits policy clarifications

20-114r2 4 SPC-6: Add Hot Pluggable bit to Standard INQUIRY Data

20-122r2 3 SPC-6: Align w/ Latest EUI-64 and NAA Renovations

21-019r1 3 SPC-6: In Error History Data, make IEEE company ids 24 bits, not 32 bits

21-020r1 6 Makes clear that the list of General Statistics and Performance log pages is exclusive
only for the listed statistics.

21-051r4 6 Provides a way for the device server to avoid support for "hard resets" when
processing WRITE BUFFER mode OEh.

21-059r2 6 Clone The ACS-5 definition for the COMMAND DURATION GUIDELINE field into SPC-6.

21-063r2 6 Removes the requirement that the list of log pages be comprehensive. Today's storage
devices often report only a subset of the logs they support.

21-084r1 6 Makes the SCSI log parameters for Command Duration Limits equivalent to the ATA
device statistics for Command Duration Limits.

21-101r1 6 Adds a count of the number of commands that specified the Command Descriptor
Limits descriptor.

8 Document information shown in blue text define significant new capabilities.

Working Draft SCSI Primary Commands - 6 (SPC-6) \'
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Incorporated T10 Approved Documents (in document number order) (part 2 of 2)

Doc RI:v Document title ? (and notes)
21-102r1 6 Assigns a new security protocol to the SD Association, and obsoletes the previous
one.
21-105r1 7 More Command Duration Limits Retrofits
21-106r3 7 START STOP UNIT Halting Power Condition Timers
21-109r1 6 Deleted Note 28.
21-131r1 7 SPC-6 Integration Corrections
22-063r5 7 Obsolete the 6 byte MODE SELECT and MODE SENSE
22-074r3 7 MAX ACTIVE TIME POLICY Code Eh Clarification of Write Affects
22-105r1 7 Allow Parameter Rounding for Command Duration Inactive and Active Times
23-015r0 8 INQUIRY VERSION field
23-030r1 8 Insufficiently overlapped atomic ASC correction
23-053r0 9 Expunge the last vestiges of combined header and data mode
23-063r0 10 Expel 'see SPC-6r02' from SPC-6
23-071r0 11 Interrupted Depopulation and Interrupted Restoration [ASC only]
23-072r0 11 TEST UNIT READY for Depop et al.
23-084r0 11 Editorial Comments FDF Markups
@ Document information shown in blue text define significant new capabilities.

lll. Revision History
lll.1 Revision 0 (1-Jan-2020)

Revision 0 of SPC-6 is substantially equal to revision 22 of SPC-5. The only differences arise from changes
made in SPC-5 by the ANSI Editor during the INCITS Public Review process. Wherever possible, the
changes are highlighted with change bars. In summary, the ANSI editor corrected a handful of plural vs
singular references.

lll.2 Revision 1 (3-Jan-2020)

1) Corrected the year for revision 0
2) Integrated 18-095 which adds OCP/WD Fast Fail capability.
3) Integrated 19-057r2 which adds an additional download microcode status.

lll.3 Revision 2 (8-Jul-2020)

1) Globally change “Supported Block Lengths And Protection Types” to “Supported Block Lengths and
Protection Types”. There were occurrences both ways in SPC-6. This editorial change was precipi-
tated by a letter ballot comment against SBC-4.

2) Integrated 19-067r4 - Adds some ASCs to support repop.

3) Integrated 19-117r3 - Adds W-LUN support for Dual-Actuator Format et al. The request for
ASC 2C/12 was changed to 2C/13. 2C/12 was already assigned—— [1]

vi Working Draft SCSI Primary Commands - 6 (SPC-6)
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January 17, 2024 T10/BSR INCITS 566 Revision 12

Integrated 20-018r1 - Aligns the "inactive time" description with the OCP spec.

Integrated 20-023r0 - Adds more commands that abort background self-tests.

Integrated 20-025r0 - Adds the ability to report well known LUNSs.

Integrated 20-034r2 - Adds a security protocol for DMTF SPDM.

Fixed footnote references in the bibliography. Footnote insertions are not hot, but references are hot.
Decided to use named destinations to solve the problem. This makes the last word of the document
reference hot so it points to the footnote.

0 N O Oorh
==

lll.4 Revision 3 (9-Jul-2020)

1) Integrated 20-061r2 - 20-061r1 was the approved proposal; however, 20-061r1 failed to include the
sense key associated with the documented sense code. As a result 20-61r2 was posted with the
missing sense key. An editors note was inserted to document the update.

2) Integrated 20-056r2 - This approved proposal aligns the command duration limits fields with lessons
learned from T13. | used the file 20-061r2, but the headings in the doc still said T10/20-56r1.

3) Integrated 20-082r2 - Adds a method to distinguish hot pluggable devices from removable media.

4) Integrated 20-096r1 - Describes the interaction of Command Duration Limits and Restricted
Reordering.

5) Integrated 20-113r1 - Clarifies some of the command duration limits policy choices. This is synchro-
nized with a proposal in T13 that accomplishes the same goal.

6) Integrated 20-122r2 - Updates and modernizes the IEEE OUI/AQI related material.

7) Integrate 21-019r1 - Fix: the IEEE company IDs are 24 bits, not 32 bits.

During the incorporation of 20-061r2, the paragraph that begins with “If the device server terminates a TEST
UNIT READY command with CHECK CONDITION status...” was modified to add mention of the sense key
being set to NOT READY. Curtis Ballard tweaked the version 20-061r2 posted on the T10 website to include
the sense key.

lll.5 Revision 4 (5-Mar-2021)

1) Integrated 20-114r2 - Add’s a Hot Pluggable bit to Standard Inquiry Data.
2) Integrated 20-072r5 - Add’s Device Sequestered Commands.
3) Fixed a numbering issue that was causing roman numerals to be used.

1ll.6 Revision 5 (8-Mar-2021)

1) Fixed more clause and header formatting and numbering issues.

2) Fixed floating tables that got separated from their text.

3) Fixed erroneous cross references and cold links

4) Fixed incorrect byte assignment for the BYP_SEQ bit in table 455.

5) Fixed a bookkeeping issue: ASC/ASCQ 38h/08h was in table F.1 and also needed to be added to
table 50.

6) Some of the table styles have a single line separating the header and footer instead of a double line.

These have not been fixed in this version. This problem also appears to be in SPC-5.
7) Implemented E-Mail feedback on a few misc typos and cold links

lll.7 Revision 6 (22-Oct-2021)

1) Incorporated 21-109r1 - Deleted Note 28.
2) Incorporated 21-084r1 - Makes the SCSI log parameters for Command Duration Limits equivalent to
the ATA device statistics for Command Duration Limits.

Working Draft SCSI Primary Commands - 6 (SPC-6) vii
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Incorporated 21-101r1 - Adds a count of the number of commands that specified the Command
Descriptor Limits descriptor.

Incorporated 21-059r2 - The ACS-5 definition for the COMMAND DURATION GUIDELINE field needs to be
cloned into SPC-6.

Incorporated 21-102r1 - Assign a new security protocol to the SD Association, and obsolete the
previous one.

Incorporated 21-063r2 - Removes the requirement that the list of log pages be comprehensive.
Today's storage devices often report only a subset of the logs they support.

Incorporated 21-051r4 - Provides a way for the device server to avoid support for "hard resets" when
processing WRITE BUFFER mode OEh.

Incorporated 21-020r1 - Makes clear that the list of General Statistics and Performance log pages is
exclusive only for the listed statistics.

Incorporated 21-099r2 - Confirmed that the DEPOPULATION INTERRUPTED additional sense code
had been implemented previous to this revision. This documents the associated proposal #.

10) At the March plenary, 20-085r5 was listed for inclusion into SPC-6. There appear to be no changes in

SPC-6 in this document.

1ll.8 Revision 7 (21-Jan-2023)

This revision incorporates the following T10 approved documents.

From March 2021 T10 Plenary (minutes in 21-030)

20-085r5 Translate the Command Duration Limits T2 mode pages

From November 2021 T10 Plenary (minutes in 21-126)

21-105r1  More Command Duration Limits Retrofits
21-106r3 START STOP UNIT Halting Power Condition Timers
21-131r1 SPC-6 Integration Corrections

From January 2022 T10 Plenary (minutes in 22-018)

No CAP Recommendations

From March 2022 T10 Plenary (minutes in 22-037)

No CAP Recommendations

From May 2022 T10 Plenary (minutes in 22-064)

No CAP Recommendations for SPC-6

From July 2022 T10 Plenary (minutes in 22-080)

No CAP Recommendations for SPC-6

From September 2022 T10 Plenary (minutes in 22-098)

No CAP Recommendations for SPC-6

From November 2022 T10 Plenary (minutes in 22-112)

viii

22-074r3 MAX ACTIVE TIME POLICY Code Eh Clarification of Write Affects
22-105r1  Allow Parameter Rounding for Command Duration Inactive and Active Times

Working Draft SCSI Primary Commands - 6 (SPC-6)
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From January 2023 T10 Plenary (minutes in 23-005)

22-063r5 Obsolete the 6 byte MODE SELECT and MODE SENSE

Although no changes were made in SPC-6 r06 based on the approved 20-085r5 (see 111.7), closer inspection
showed that table F.13 needed to note the use of 0Ah/F2h for the ATA Feature Control mode page and the
addition is included in this revision.

In table 88, 22-063r5, specified the removal of the rows for MODE SELECT(6) and MODE SENSE(6).
However, table footnote c lists the obsolete operation codes and the proposal overlooked the need to change
this table footnote. The table footnote was updated as an editorial correction.

To achieve the consistency recommended by the 22-063r5 author, several instances of unqualified 'intro-
duction' in subclause titles were modified to clarify what is being introduced. FWIW This usage of qualified
'introduction’ subclause titles was already the majority choice in SPC-6.

Updates were made in the clause 1 list of things “...made obsolete by this standard.”
Editor's notes were expunged based on the following changes.

1) Globally, the page footnote properties were updated to be consistent with the applicable Style Guide
(either T10 or ISO/IEC). Specifically, footnotes shall be:
A) placed at the foot of the relevant page and be separated from the text by a short thin horizontal
line on the left of the page;
B) distinguished by Arabic numerals, beginning with 1, followed by a right parenthesis;
C) form a continuous numerical sequence throughout the draft standard (i.e., 1), 2), 3) ); and
D) referred to in the text by inserting the same numerals, as superscripts, after the word or sentence
in question (i.e., 12 3)).
In the case cited by Editor's note 1, the text footnote appears on the previous page because it is refer-
enced in normative reference to “IEEE Identifier Guidelines” on that page. Thus the numbering that
starts at two is correct.
2) The gist of this note was added as revision history information in subclause I1.4.
3) The changes approved in 21-131r1 included removing this note.

The following editorial corrections were made without being identified by change bars.

* In subclause I, the table order was changed from 'approval order' to 'document number order' to facilitate
locating incorporated proposals and for consistency with SPC-5.

» The Bibliography was returned to being an informative annex, to satisfy the ANSI Editor.

* As required by the Style Guide, the table format named CodeList was modified to use Double lines
between the header rows, body rows, and footer rows. The CodelListOLines table format was not
modified.

» M-dashes were changed to N-dashes in all table and figure titles.

* Also, many tables had their positioning changed from 'float' to ‘anywhere', so that tables have stopped
being moved to some “convenient page” from the page/paragraph where their anchor is located. As a
result, the pagination in r07 is noticeably different from that in r06.

* In the Extended INQUIRY Data VPD page data structure table, the table footnotes were moved out of the
FrameMaker table footer, into a body row at the bottom of the table. This allowed all of the data structure
to be shown on a single page.

» Several other “interesting” gaffes were encountered and corrected. Spelling errors were expunged.
Misaligned text in table cells was realigned to T10 expectations. This was not a rigorous editorial cleanup
effort; that will be left to r07a.

Working Draft SCSI Primary Commands - 6 (SPC-6) iX
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1.9 Revision 8 (25-Mar-2023)

This revision incorporates the following T10 approved documents.

23-015r0 INQUIRY VERSION field
23-030r1 Insufficiently overlapped atomic ASC correction

This revision adds the following Version Descriptors, some of which involved adding new Standards codes.

* SAM-6 BSR INCITS 515 revision 10
+ INCITS 515-2016 SAM-6

* ADC-4 BSR INCITS 541 revision 04
+ ADC-4 BSR INCITS 541 revision 05
+ ADT-3 BSR INCITS 542 revision03
* INCITS 542-2022 ADT-3

+ SSC-5 BSR INCITS 503 revision 06
+ SSC-5 BSR INCITS 503-2022
* SSC-5 AM1 (no version claimed)

« SES-3 BSR INCITS 518 revision 14
» SES-3 INCITS 518-2017

« SPC-5 BSR INCITS 502 revision 22
* SPC-5 INCITS 502-2019

* SBC-4 BSR INCITS 506 revision 20a
» SBC-4 BSR INCITS 506 revision 22
* SBC-4 INCITS 506-2021

* SES-4 BSR INCITS 555 revision 03
« SES-4 BSR INCITS 555 revision 05
* SES-4 INCITS 555-2020

e SAS-4 INCITS 534 revision 09
* INCITS 534-2019 SAS-4

* Universal Serial Bus 3.2 Specification Revision 1.0
* Universal Serial Bus 4 Specification Version 1.0
* Universal Serial Bus 4 Specification Version 2.0

* INCITS 558-2021 ACS-5
» SAT-4 BSR INCITS 491 revision 06
* INCITS 491-2018 SAT-4
* SPL-5 BSR INCITS 554 revision 14
* SPL-5 BSR INCITS 554 revision 15

» ZBC-2 (no version claimed)
» ZBC-2 BSR INCITS 550 revision 13
+ INCITS 550-2023 ZBC-2

* FCP-5 (no version claimed)
* FCP-5 BSR INCITS 563 revision 04
+ INCITS 563-2023 FCP-5

* SAS-4.1 (no version claimed)
* SAS-4.1 BSR INCITS 567 revision 03
» SAS-4.1 BSR INCITS 567 revision 04

+ INCITS 537-2016 ZAC
* INCITS 549-2022 ZAC-2

* UAS-3 (no version claimed)

X Working Draft SCSI Primary Commands - 6 (SPC-6)
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+ INCITS-3 BSR INCITS 572 revision 05
+ INCITS 572-2021 UAS-3

* SAT-5 (no version claimed)
* SAT-5 BSR INCITS 577 revision 10

* SBC-5 (no version claimed)
* SPC-6 (no version claimed)
» ZBC-3 (no version claimed)
* SAT-6 (no version claimed)

The Version Descriptors scoreboard is:

* before, 132 standards yielding 480 descriptors
« after, 141 standards yielding 525 descriptors

In clause 3, changes the notes to entry paragraphs from 9pt font to 10pt font, without adding change bars to
flag the changes.

In the SEND DIAGNOSTIC command, eliminated a line wrap in the headings of the table that describes the
meanings of the SELF-TEST CODE field.

In Annex F, added VPD page information from SBC-5 for the Format Presets VPD page, Concurrent
Positioning Ranges VPD page, and Capacity/Product Identification Mapping VPD page.

In Annex F (Numeric order codes), various obscure FrameMaker paragraph numbering knobs were “adjusted”
to eliminate the ubiquitous presence of Table FA=—Aipo. a Style Guide change what recommended to the
editor of that document.

In about ten locations, eliminated the extra line of white space between an x.y subclause title and the overview
subclause title that follows it in x.y.1. In about five lengthy examples, excess white space between lines was

reduced by changing the line pitch from 11pt to 10.7pt. Both of these white-space changes were made without
adding change bars to flag them.

110 Revision 9 (15-Aug-2023)

This revision incorporates the following T10 approved documents.
23-053r0 Expunge the last vestiges of combined header and data mode

Globally, all instances of the shorthand 'Group Statistics and Performance (n)' were changed to 'Group
Statistics and Performance (1 to 31)' because the latter is the name cited by other SCSI standards.

Version Descriptor codepoints were defined for the following published and newly started standards projects.

T10 ANSI Publications
SAS-4.1 INCITS 567-2023

SPL-4 INCITS 538-2018
SPL-5 INCITS 554-2023
SRP-2 INCITS 551-2019
FCP-4 AM1 INCITS 481-2011/AM1-2018
ZBC INCITS 536-2016

ZBC AM1  INCITS 536-2016/AM1-2019

Working Draft SCSI Primary Commands - 6 (SPC-6) Xi
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T13 ANSI Publications

ACS-6 (no version claimed)
ZAC (no version claimed)
ZAC AM1  INCITS 537-2016/AM1-2019
ZAC-2 (no version claimed)
" INCITS 549-2022
ZAC-3 (no version claimed)

ISO/IEC Publications T10&T13
ATA8-ACS ISO/IEC 17760-101

ACS-2 ISO/IEC 17760-102
ACS-3 ISO/IEC 17760-103
ACS-5 ISO/IEC 17760-105
FCP-2 ISO/IEC 14776-222
FCP-4 ISO/IEC 14776-224
RBC ISO/IEC 14776-326
SAS ISO/IEC 14776-150
SAS-3 ISO/IEC 14776-154
SAM ISO/IEC 14776-411
SAM-3 ISO/IEC 14776-413
SAM-5 ISO/IEC 14776-415
SBC ISO/IEC 14776-321
SBC-3 ISO/IEC 14776-323
SFSC ISO/IEC 14776-481
SPC-4 ISO/IEC 14776-454
SPL-2 ISO/IEC 14776-262
SPL-3 ISO/IEC 14776-263
SSC ISO/IEC 14776-331
SSC-2 ISO/IEC 14776-342
UAS-3 ISO/IEC 14776-253

The Contacts page was updated to align with the most recent T10 Style Guide 5t Edition.
A handful of other editorial corrections (e.g., 'E9' to 'E9h') were made.
The FrameMaker variables were updated to use the new variables defined in T10/23-026r0 (i.e., the most

recent revision of the T10 Style Guide 5th Edition). This process took about ten hours, required significant
FrameMaker expertise, and is counter-recommended for the faint of heart.

1ll.11 Revision 10 (25-Sep-2023)

This revision incorporates the following T10 approved documents.
23-063r0 Expel 'see SPC-6r02' from SPC-6
A new Version Descriptor was added for SCSI to NVMe Translation (SNT).

The SCSINote paragraph format was globally modified to contain a dash between the note identifier and the
note text, as per the Style Guide.

One instance of “command set standard” was changed to "command standard".

xii Working Draft SCSI Primary Commands - 6 (SPC-6)
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1112 Revision 11 (13-Nov-2023)

This revision incorporates the following T10 approved documents.

23-071r0 Interrupted Depopulation and Interrupted Restoration [ASC only]
23-072r0 TEST UNIT READY for Depop et al.
23-084r0 Editorial Comments FDF Markups

A new Version Descriptor was added for the recently published ADT-4.

In the REPORT SUPPORTED OPERATION CODES csLP field definition, the row for the Command Duration
Limit T2B mode page referenced a table footnote that described the Command Duration Limit T2A mode page
but cross referenced the Command Duration Limit T2B mode page. The 'T2A' typo in the table footnote was
corrected to be "T2B'.

In the Command Duration Limit T2A mode page definition, two instances of 'PERFORMANCE VERSUS COMMAND
DURATION GUIDELINES field' were corrected to 'PERF VERSUS COMMAND DURATION GUIDELINES field'.

lll.13 Revision 12 (17-Jan-2024)

Reviewed/updated all normative references and SCSI working draft references (e.g., SAM-5, SPC-4, SBC-3,
SBC-4, et al.), in preparation for an RFC ballot.

All of the SPC-2, SPC-3, SPC-4, and SPC-5 references were found to be necessary due to their use in the
normative body of the working draft. Similarly, the SBC-3 reference concerned the MAXIMUM TOKEN INACTIVITY
TIMEOUT field which SBC-4 replaced with a locally defined MAXIMUM INACTIVITY TIMEOUT field.

Since all references to SBC-4 could be replaced by references to SBC-5, the normative reference was
removed for SBC-4.

For SSC-5, the following proposals were reviewed for changes that might requires references to SSC-4 to be
left unchanged: 14-148r3, 14-226r0, and 17-009r2. Since none of the content in these documents was viewed
as requiring references to SSC-4 to be left unchanged, all SSC-4 references were changed to SSC-5.

All instances of ZBC-2 were changed to ZBC-3. All instances of SPL-3 and SPL-4 were changed to SPL-5.
SPL-2 and SPL-3 were removed from the Bibliography. All instances of SAT-4 were changed to SAT-5.

Since there were no normative references to SAS-2.1, it was removed from clause 2. Since the only refer-
ences to SAS-3, SAT-2, and SAT-3 are in version descriptor definitions, they were removed from the Bibliog-
raphy.

Removed home addresses for T10 officers and working draft editor. Corrected INCITS office address to match
the contact info atlHttps://www.incits.org/contact/.

A version descriptor was added for recently published ADC-4 INCITS 541-2023. A “no version claimed”
version descriptor was added for SPC-7 (note: “no version claimed” version descriptors do not need an
INCITS number assignment. An RFC version descriptor was added for SPC-6 SCSI/INCITS 566 revision 12.

Made a few other editorial corrections (e.g., a line-wrapping ugliness in table 151).
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FOREWORD (This foreword is not part of American National Standard INCITS 566.)

The SCSI command set is designed to provide efficient peer-to-peer operation of SCSI devices (e.g., disks,
tapes, media changers) by an operating system. The SCSI command set assumes an underlying
command-response protocol.

The SCSI command set provides multiple operating systems concurrent control over one or more SCSI
devices. However, proper coordination of activities between the multiple operating systems is critical to avoid
data corruption. Commands that assist with coordination between multiple operating systems are described in
this standard. However, details of the coordination are beyond the scope of the SCSI command set.

This standard defines the device model for all SCSI devices. This standard defines the SCSI commands that
are basic to every device model and the SCSI commands that may apply to any device model.

With any technical document there may arise questions of interpretation as new products are implemented.
INCITS has established procedures to issue technical opinions concerning the standards developed by
INCITS. These procedures may result in SCSI Technical Information Bulletins being published by INCITS.

These Bulletins, while reflecting the opinion of the Technical Committee that developed the standard, are
intended solely as supplementary information to other users of the standard. This standard, ANSI INCITS 566,
as approved through the publication and voting procedures of the American National Standards Institute, is
not altered by these bulletins. Any subsequent revision to this standard may or may not reflect the contents of
these Technical Information Bulletins.

Current INCITS practice is to make standards and technical information bulletins available through:
http://www.incits.org/standards-information/purchase-standards-or-download-dpans

Requests for interpretation, suggestions for improvement and addenda, or defect reports are welcome. They
should be sent to the INCITS Secretariat, National Committee for Information Technology Standards, Infor-
mation Technology Industry Council, 700 K Street NW, Suite 600, Washington, DC 20001.

This standard was processed and approved for submittal to ANSI by the InterNational Committee for Infor-
mation Technology Standards (INCITS). Committee approval of the standard does not necessarily imply that
all committee members voted for approval. At the time it approved this standard, INCITS had the following

members:

TBD
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Technical Committee T10 on SCSI Storage Interfaces, which developed and reviewed this standard, had the
following members:

William Martin, Chair

Curtis Ballard, Vice Chair

Curtis Stevens, Secretary

Organization Represented Name of Representative

TBD

SCSI standards family

Figure 1 shows the relationship of this standard to the other standards and related projects in the SCSI family
of standards as of the publication of this standard.

: o Primary command set
Device type specific command sets (shared for all device types)
§ (6.9, SBC-5, SSC-5) (e.g., this standard)
2 —
o Q@
5=
g (<}:) SCSI transport protocols
27 (e.g., SPL-5, FCP-5)
[SERe)]
<9
n
(@]
) Interconnects
(e.g., SAS-4.1, Fibre Channel)

Figure 1 — SCSI document structure

The SCSI document structure in figure 1 is intended to show the general applicability of the documents to one
another. Figure 1 is not intended to imply a relationship such as a hierarchy, protocol stack, or system archi-
tecture.

SCSI Architecture Model: Defines the SCSI systems model, the functional partitioning of the SCSI standard
set and requirements applicable to all SCSI implementations and implementation standards.

Device Type Specific Command Sets: Implementation standards that define specific device types including
a device model for each device type. These standards specify the required commands and behaviors that are
specific to a given device type and prescribe the requirements to be followed by a SCSI initiator device when
sending commands to a SCSI target device having the specific device type. The commands and behaviors for
a specific device type may include by reference commands and behaviors that are shared by all SCSI
devices.

Shared Command Set: An implementation standard that defines a model for all SCSI device types. This
standard specifies the required commands and behavior thatts common to all SCSI devices, regardless of
device type, and prescribes the requirements to be followed by a SCSI initiator device when sending
commands to any SCSI target device.
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SCSI Transport Protocols: Implementation standards that define the requirements for exchanging infor-
mation so that different SCSI devices are capable of communicating.

Interconnects: Implementation standards that define the communications mechanism employed by the SCSI
transport protocols. These standards may describe the electrical and signaling requirements essential for
SCSI devices to interoperate over a given interconnect. Interconnect standards may allow the interconnection

of devices other than SCSI devices in ways that are outside the scope of this standard.

The term SCSI is used to refer to the family of standards described in this introduction.
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AMERICAN NATIONAL STANDARD BSR INCITS 566-202x

American National Standard
for Information Technology -

SCSI Primary Commands - 6 (SPC-6)
1 Scope

The SCSI family of standards provides for many different types of SCSI devices (e.g., disks, tapes, media
changers). This standard defines a device model that is applicable to all SCSI devices. Other command
standards expand on the general SCSI device model in ways appropriate to specific types of SCSI devices.

The set of SCSI standards specifies the interfaces, functions, and operations necessary to ensure interopera-
bility between conforming SCSI implementations. This standard is a functional description. Conforming imple-
mentations may employ any design technique that does not violate interoperability.

This standard defines the SCSI commands that are mandatory and optional for all SCSI devices. Support for
any feature defined in this standard is optional unless otherwise stated. This standard also defines the SCSI
commands that may apply to any device model.

The following commands, parameter data, and features defined in previous versions of this standard are
made obsolete by this standard:

a) the MODE SENSE(6) command; and
b) the MODE SELECT(6) command.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are indis-
pensable for its application. For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments) applies.

ISO/IEC 14776-412, Information Technology - Small Computer Systems Interface (SCSI) - Part 412: SCSI
Architecture Model - 2 (SAM-2)

ISO/IEC 14776-41019, Information Technology - SCSI Architecture Model - 5 (SAM-5)
INCITS 546-2021, Information Technology - SCSI Architecture Model - 6 (SAM-6)

ISO/IEC 14776-452, Information Technology - Small Computer Systems Interface (SCSI) - Part 452: SCSI
Primary Commands - 2 (SPC-2)

ISO/IEC 14776-453, Information technology - Small Computer System Interface (SCSI) - Part 453: SCSI
Primary Commands - 3 (SPC-3)

ISO/IEC 14776-454, Information technology - Small Computer System Interface (SCSI) - Part 454: SCSI
Primary Commands - 4 (SPC-4)
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INCITS 502-2019, Information Technology - SCSI Primary Commands - 5 (SPC-5)

INCITS 501-2016, Information Technology - Security Features for SCSI Commands (SFSC) Ianned as
ISO/IEC 14776-481)

INCITS 563-2023, Information Technology - Fibre Channel Protocol for SCSI - 5 (FCP-5)
INCITS 365, Information Technology SCSI RDMA Protocol (SRP)

INCITS 554-2023, Information Technology - SAS Protocol Layer - 5 (SPL-5)

INCITS 489-2014, Information Technology - SCSI Over PCI Express® (SOP)
CSI/INCITS 557, Information Technology - SCSI/ ATA Translation - 5 (SAT-5)

ISO/IEC 14776-322, Information Technology - Small Computer Systems Interface (SCSI) - Part 322: SCSI
Block Commands - 2 (SBC-2)

ISO/IEC 14776-323, Information Technology - Small Computer Systems Interface (SCSI) - Part 323: SCSI
Block Commands - 3 (SBC-3)

SCSI/INCITS 571, Information Technology - SCSI Block Commands - 5 (SBC-5)

SCSI/INCITS 579, Information Technology - Zoned Block Commands - 3 (ZBC-3)

INCITS 503-2022, Information Technology - SCSI Stream Commands - 5 (SSC-5)

INCITS 468-2010, Information Technology - Multi-Media Commands - 6 (MMC-6)

INCITS 468-2010/AM 1-2012, Information Technology - Multi-Media Commands - 6 (MMC-6) - Amendment 1
INCITS 484-2012, Information Technology - SCSI Media Changer Commands - 3

INCITS 375-2004, Information Technology - Serial Bus Protocol - 3 (SBP-3)

INCITS 470-2011, Information Technology - Fibre Channel - Framing and Signaling - 3 (FC-FS-3)
INCITS 488-2016, Information Technology - Fibre Channel - Framing and Signaling - 4 (FC-FS-4)
INCITS 5620xx,|§-.|1formation Technology - Fibre Channel - Framing and Signaling - 6 (FC-FS-6)
INCITS 477-2011, Information Technology - Fibre Channel - Link Services - 2 (FC-LS-2)

INCITS 487-2018, Information Technology - Fibre Channel - Link Services - 3 (FC-LS-3)

INCITS 496-2012, Information Technology - Fibre Channel - Security Protocols - 2 (FC-SP-2)

ISO 5807:1985 (S2013), Documentation Symbols and Conventions for Data, Program and System
Flowcharts, Program Network Charts and System Resource Charts

ANSI/IEEE 1394a-2000, High Performance Serial Bus (supplement to ANSI/IEEE 1394-1995)

EE Identifier Guidelines, "Guidelines for Use of Extended Unique Identifier (EUI), Organizationally Unique

entifier (OUI), and Company_ID (CID)" ")
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INCITS 4-1986 (R2017), Information Systems - Coded Character Sets - 7-Bit American National Standard
Code for Information Interchange (7-Bit ASCII)

ISO/IEC 13213, Information technology - Microprocessor systems - Control and Status Registers (CSR)
Architecture For Microcomputer Buses

ISO/IEC 8859-1:1998, Information technology - 8-bit single-byte coded graphic character sets - Part 1: Latin
alphabet No. 1

ISO/IEC 8859-2:1999, Information technology - 8-bit single-byte coded graphic character sets - Part 2: Latin
alphabet No. 2

ISO/IEC 8859-3:1999, Information technology - 8-bit single-byte coded graphic character sets - Part 3: Latin
alphabet No. 3

ISO/IEC 8859-4:1998, Information technology - 8-bit single-byte coded graphic character sets - Part 4: Latin
alphabet No. 4

ISO/IEC 8859-5:1999, Information technology - 8-bit single-byte coded graphic character sets - Part 5:
Latin/Cyrillic alphabet

ISO/IEC 8859-6:1999, Information technology - 8-bit single-byte coded graphic character sets - Part 6:
Latin/Arabic alphabet

ISO/IEC 8859-7:2003, Information processing - 8-bit single-byte coded graphic character sets - Part 7:
Latin/Greek alphabet

ISO/IEC 8859-8:1999, Information technology - 8-bit single-byte coded graphic character sets - Part 8:
Latin/Hebrew alphabet

ISO/IEC 8859-9:1999, Information technology - 8-bit single-byte coded graphic character sets - Part 9: Latin
alphabet No. 5

ISO/IEC 8859-10:1998, Information technology - 8-bit single-byte coded graphic character sets - Part 10:
Latin alphabet No. 6

ISO/IEC 10646:2017, Information technology - Universal Coded Character Set (UCS)

ISO/IEC 9834-8, Procedures for the operation of object identifier registration authorities - Part 8: Generation
of universally unique identifiers (UUIDs) and their use in object identifiers

Video Performance Guarantee Profile 1 Revision 1.0 (VPG1), May 24, 2011 2)
RFC 791, Internet Protocol - DARPA Internet Program - Protocol Specification 3)
RFC 1321, The MD5 Message-Digest Algorithm 3)

RFC 2279, UTF-8, a transformation format of ISO 10646 %)

1) See standards.ieee.org/content/dam/ieee-standards/standards/web/documents/tutorials/eui.pdf.

2) For more information about documents published by the CFA, see http://www.compactflash.org/.

3) For more information on the RFCs and standards published by the Internet Engineering Task Force
(IETF), see http://www.ietf.org/.
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RFC 2616, Hypertext Transfer Protocol - HTTP/1.13)

RFC 4122, A Universally Unique IDentifier (UUID) URN Namespace )
RFC 4291, IP Version 6 Addressing Architecture 3)

RFC 7143, iSCSI Protocol (Consolidated) 3)

Universal Serial Bus 3.2 Specification Revision 1.0 (USB-3), September 22, 201 74

4) For more information on publications by the USB Implementers Forum, see http://www.usb.org/.
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3 Definitions, symbols, abbreviations, and conventions
3.1 Definitions

3.1.1 active power condition
power condition in which a device server is capable of completing the processing of all its supported
commands

Note 1 to entry: See 5.13.5.

3.1.2 additional sense code
combination of the ADDITIONAL SENSE CODE field and the ADDITIONAL SENSE CODE QUALIFIER field in sense data
(see 4.4)

3.1.3 alias list
list of alias values (see 3.1.4) and their associated designations maintained by the device server and
managed by the CHANGE ALIASES command (see 6.3) and REPORT ALIASES command (see 6.27)

3.1.4 alias value
numeric value associated to a designation in the alias list (see 3.1.3)

Note 1 to entry: Used in command or parameter data to reference a SCSI target device or SCSI target port.
Note 2 to entry: See 6.3.2.

3.1.5 application client
object that is the source of SCSI commands

Note 1 to entry: See SAM-6.

3.1.6 ASCII format list log parameter
log parameter that contains ASCII data in a list log parameter format

Note 1 to entry: See 7.3.2.2.2.4.

3.1.7 auto contingent allegiance (ACA)
task set condition established following the return of CHECK CONDITION status if the NACA bit is set to one in
the CONTROL byte

Note 1 to entry: See SAM-6.

3.1.8 background function
background scan operation (see SBC-5) or device specific background function (see 5.4)

3.1.9 beginning of partition (BOP)

position at the beginning of the permissible recording region of a partition

Note 1 to entry: The BOP position may not coincide with a beginning-of-medium position.
Note 2 to entry: See SSC-5.

3.1.10 binary format list log parameter
log parameter that contains binary data in a list log parameter format

Note 1 to entry: See 7.3.2.2.2.5.

3.1.11 binding
relationship between a subsidiary logical unit, an administrative logical unit, and an application client

Note 1 to entry: See 5.8.1.

Working Draft SCSI Primary Commands - 6 (SPC-6) 5



This page contains no comments



T10/BSR INCITS 566 Revision 12 January 17, 2024

3.1.12 bind operation
process by which an administrative logical unit's device server creates a binding and adds a LUN for a
subsidiary logical unit to the logical unit inventory

Note 1 to entry: A successful bind operation allows an application client access to a subsidiary logical unit.
Note 2 to entry: A bind operation is an explicit bind operation or an implicit bind operation.
Note 3 to entry: See 5.8.9.

3.1.13 block device

SCSI devicewhich returns a peripheral device type (see table 150) of direct access block device (i.e., 00h),
CD/DVD device (i.e., 05h), optical memory device (i.e., 07h), simplified direct access block device (i.e., OEh),
or host managed zoned block device (i.e., 14h)

3.1.14 bounded data counter log parameter
log parameter that contains one saturating counter (see 3.1.101) value

Note 1 to entry: Effects on other log parameters in the same log page are determined by the FORMAT AND
LINKING field in the parameter control byte.

Note 2 to entry: See 7.3.2.2.2.2.

3.1.15 bound subsidiary logical unit
subsidiary logical unit that has at least one LUN

3.1.16 byte (B)
sequence of eight contiguous bits considered as a unit

3.1.17 cache memory
temporary and often volatile data storage area outside the area accessible by application clients

Note 1 to entry: Cache memory may contain a subset of the data stored in the nonvolatile data storage area.

3.1.18 code set enumeration
coded value used in one field to indicate the format of data in other fields or descriptors

Note 1 to entry: See 4.3.3.

3.1.19 command
request describing a unit of work to be performed by a device server

Note 1 to entry: See SAM-6.

3.1.20 command descriptor block (CDB)
structure used to communicate commands from an application client to a device server

Note 1 to entry: A CDB may have a fixed length of up to 16 bytes or a variable length of between 12 and 260
bytes.

Note 2 to entry: See clause 4.2.

3.1.21 command standard
SCSI standard that defines the model, commands, and parameter data for a device type (e.g., SBC-5, SSC-5,
SMC-3, MMC-6, or SES-2)

3.1.22 copy manager

object (see SAM-6) that processes third-party copy commands (see 5.19.3) and manages copy operations
(see 5.19.4.3)
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3.1.23 copy operation
foreground or background operation that results from the processing of a third-party copy command

Note 1 to entry: See 5.19.4.3.

3.1.24 copy source or copy destination (CSCD)
source or destination of a copy operation (see 6.6.6) performed by an EXTENDED COPY command (see 6.6)

3.1.25 data counter log parameter
bounded data counter log parameter (see 7.3.2.2.2.2) or unbounded data counter log parameter (see
7.3.2.2.2.3)

3.1.26 Data-In Buffer
buffer specified by the application client to receive data from the device server during the processing of a
command

Note 1 to entry: See SAM-6.

3.1.27 Data-Out Buffer
buffer specified by the application client to supply data that is sent from the application client to the device
server during the processing of a command

Note 1 to entry: See SAM-6.

3.1.28 deferred error

CHECK CONDITION status and sense data that is returned as the result of an error or exception condition
that occurred during processing of a previous command for which GOOD status or CONDITION MET status
has already been returned

Note 1 to entry: See 4.4.7.

3.1.29 device server
object within a logical unit that processes SCSI commands according to the rules of command management

Note 1 to entry: See SAM-6.

3.1.30 device service request
request, submitted by an application client, conveying a SCSI command to a device server

Note 1 to entry: See SAM-6.

3.1.31 device service response
response returned to an application client by a device server on completion of a SCSI command

Note 1 to entry: See SAM-6.

3.1.32 device type
device model implemented by the logical unit and indicated to the application client by the contents of the
PERIPHERAL DEVICE TYPE field in the standard INQUIRY data

Note 1 to entry: See clause 6.7.2.

3.1.33 enabled command
command that is being processed by the device server and is progressing towards completion

Note 1 to entry: See SAM-6.

3.1.34 end of data (EOD)
format specific recorded indication that no valid logical objects are recorded between this position and the
EOP

Note 1 to entry: See SSC-5.
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3.1.35 end of partition (EOP)
position at the end of the permissible recording region of a partition

Note 1 to entry: See SSC-5.

3.1.36 error history |_T nexus
I_T nexus for which the device server has reserved access to the error history snapshot (see 3.1.37)

3.1.37 error history snapshot
contents of the error history at a specific point in time

Note 1 to entry: See 5.6.2.

3.1.38 explicit bind operation
bind operation that is requested by an application client

3.1.39 Extended CDB (XCDB)
CDB that contains another CDB and additional information to support extra processing (e.g., security
features)

Note 1 to entry: See 4.2.4.

3.1.40 faulted I_T nexus
|_T nexus on which a CHECK CONDITION status was returned that resulted in the establishment of an ACA

Note 1 to entry: The faulted I_T nexus condition is cleared when the ACA condition is cleared.
Note 2 to entry: See SAM-6.

3.1.41 field
group of one or more contiguous bits, a part of a larger structure such as a CDB (see 3.1.20) or sense data
(see 3.1.115)

3.1.42 hard reset
condition resulting from the events defined by SAM-6 in which the SCSI device performs the hard reset opera-
tions described in SAM-6, this standard, and the applicable command standards

3.1.43 host
primary computing device that contains one or more SCSI initiator devices

Note 1 to entry: A host is typically a personal computer, workstation, server, minicomputer, mainframe
computer, or auxiliary computing device.

Note 2 to entry: A host includes one or more SCSI initiator devices.

3.1.44 |_T nexus
nexus between a SCSI initiator port and a SCSI target port

Note 1 to entry: See SAM-6.

3.1.45 |_T nexus loss

condition resulting from the events defined by SAM-6

Note 1 to entry: In response to this condition, the SCSI device performs the |_T nexus loss operations
described in SAM-6, this standard, and other applicable standards.

3.1.46 |_T nexus transaction

information transferred between SCSI ports in a single data structure with defined boundaries (e.g., an infor-
mation unit)
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3.1.47 |_T_L nexus
nexus between a SCSI initiator port, a SCSI target port, and a logical unit

Note 1 to entry: See SAM-6.

3.1.48 idle power condition
one of the idle power conditions

Note 1 to entry: See 5.13.6.

3.1.49 IEEE-Administered Organizational Identifier (AOI)
24-bit organizational identifier that is administered by the IEEE

Note 1 to entry: AOIs are defined as administered organizational identifiers in the IEEE Identifier Guidelines
(see clause 2).

Note 2 to entry: The IEEE defines some AOI values that are larger than 24 bits. Only 24-bit AOI values are
used by this standard.

Note 3 to entry: AOI values are available from the IEEE-SA Registration Authority
(see https://standards.ieee.org/products-services/regauth/index.html).

3.1.50 IEEE Extended Local Identifiers (ELI)
set of identifiers that the IEEE defines to have a local scope

Note 1 to entry: ELIs are defined in the IEEE Identifier Guidelines (see clause 2).

Note 2 to entry: The AOI values that are used to generate ELIs are provided at the discretion of the IEEE-SA
Registration Authority.

Note 3 to entry: If the methods used for generating ELIs are the same as the methods used for generating
EUls, excepting only the AOI provided by the IEEE-SA Registration Authority, then those ELIs are globally
unique with respect to each other and globally unique with respect to other EUIs, except in the cases where
those ELIs are used in MAC addresses.

Note 4 to entry: This standard references ELI-48s and ELI-64s.

3.1.51 IEEE Extended Unique Identifiers (EUI)
set of identifiers that the IEEE defines to have a globally unique scope

Note 1 to entry: EUIs are defined in the IEEE Identifier Guidelines (see clause 2).

Note 2 to entry: The AOI values that are used to generate EUIs are provided at the discretion of the IEEE-SA
Registration Authority.

Note 3 to entry: This standard references EUI-48s and EUI-64s.

3.1.52 IEEE-SA Registration Authority
provider of worldwide unique values for AOls, ELI-48s, EUI-48s, ELI-64s, and EUI-64s

Note 1 to entry: The IEEE-SA Registration Authority also defines the formats for AOls, ELI-48s, EUI-48s,
ELI-64s, and EUI-64s.

Note 2 to entry: See https://standards.ieee.org/products-services/regauth/index.html.

3.1.53 implicit bind operation
bind operation that is requested by a device server

3.1.54 information unit (1U)
delimited and sequenced set of information in a format appropriate for transport by the service delivery
subsystem (e.g., a CDB for a specific SCSI command)

3.1.55 initiator port identifier
value by which a SCSI initiator port (see 3.1.106) is referenced within a SCSI domain (see SAM-6)
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3.1.56 initiator port name
name (see 3.1.74) of a SCSI initiator port

3.1.57 internet assigned numbers authority (IANA)
service that assigns and manages registries of code values (i.e., code points) for the IETF (see
http://www.ietf.org) and other users of the public internet (see http://www.iana.org)

Note 1 to entry: IANA maintains registries of code values used by Internet Key Exchange version 2 (IKEv2) at
http://www.iana.org/assignments/ikev2-parameters.

3.1.59 Internet protocol number

coded value assigned to identify protocols that layer on the Internet protocol (see RFC 791)

Note 1 to entry: The Internet protocol number assigned to the transmission control protocol (TCP, see RFC
793) is six.

Note 2 to entry: IANA maintains a list of Internet protocol number assignments at
http://www.iana.org/assignments/protocol-numbers.

3.1.60 least significant bit (LSB)
bit or bit position with the smallest numerical weighting in a group of bits that, when taken as a whole,
represent a numerical value

EXAMPLE - In the number 0001b, the bit that is set to one.

3.1.61 left-aligned
type of field containing ASCII data in which unused bytes are placed at the end of the field (i.e., highest offset)
and are filled with ASCII space (i.e., 20h) characters

Note 1 to entry: See 4.3.1.

3.1.62 logical unit
externally addressable entity within a SCSI target device that implements a SCSI device model and contains a
device server

Note 1 to entry: See SAM-6.

3.1.63 logical unit identifying information
value associated with a logical unit

Note 1 to entry: Logical unit identifying information is managed by the SET IDENTIFYING INFORMATION
command (see 6.41) and the REPORT IDENTIFYING INFORMATION command (see 6.29).

Note 2 to entry: See 5.7.

3.1.64 logical unit inventory
list of the logical unit numbers reported by a REPORT LUNS command (see 6.30)

3.1.65 logical unit number (LUN)
encoded identifier for a logical unit

Note 1 to entry: See SAM-6.
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3.1.66 logical unit reset
condition resulting from the events defined by SAM-6

Note 1 to entry: In response to this condition, the logical unit performs the logical unit reset operations
described in SAM-6, this standard, and other applicable standards.

3.1.67 logical unit text identifying information
UTF-8 (see 3.1.143) format string associated with a logical unit

Note 1 to entry: UTF-8 format logical unit identifying information is managed by the SET IDENTIFYING
INFORMATION command (see 6.41) and the REPORT IDENTIFYING INFORMATION command (see 6.29).

Note 2 to entry: See 5.7.

3.1.68 low power condition
any power condition other than the active power condition (see 5.13.5)

3.1.69 MAM attribute
single unit of MAM (see 3.1.72) information

3.1.70 media changer
device that mechanizes the movement of volumes to and from the SCSI device that records on or reads from
the media

Note 1 to entry: See SMC-3.

3.1.71 medium
physical entity that stores data in a nonvolatile manner (i.e., retained through a power cycle) in accordance
with commands processed by the device server

3.1.72 medium auxiliary memory (MAM)
auxiliary memory residing in a volume (e.g., a tape cartridge) that is accessible to the devicerver

Note 1 to entry: See 7.4.

3.1.73 most significant bit (MSB)
bit or bit position with the largest numerical weighting in a group of bits that, when taken as a whole, represent
a numerical value (e.g., in the number 1000b, the bit that is set to one)

3.1.74 name
label of an object that is unique within a specified context and should never change (e.g., the term name and
world wide identifier (WWID) may be interchangeable)

3.1.75 Network Address Authority (NAA)
field within a name (see 3.1.74) that specifies the format and length of that name

Note 1 to entry: See 7.7.6.6 and FC-FS-6.

3.1.76 nexus
relationship between two SCSI devices, and the SCSI initiator port and SCSI target port objects within those
SCSI devices

Note 1 to entry: See SAM-6.

3.1.77 nonvolatile cache memory
cache memory (see 3.1.17) that retains data through any power cycle
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3.1.78 null-padded
type of field in which unused bytes are placed at the end of the field (i.e., highest offset) and are filled with
ASCII null (i.e., 00h) characters

Note 1 to entry: See 4.3.2.

3.1.79 null-terminated
type of field in which the last used byte (i.e., highest offset) is required to contain an ASCII null (i.e., 00h)
character

Note 1 to entry: See 4.3.2.

3.1.80 one
logical true condition of a variable

3.1.81 page
regular parameter structure or format used by several commands and identified with a value known as a page
code

3.1.82 persist through power loss
capability associated with some features that allows an application client to request that a device server
maintain information regarding that feature across power cycles

3.1.83 persistent reservation holder
I_T nexus(es) that are allowed to release or change a persistent reservation without preempting it

Note 1 to entry: See 5.14.10.

3.1.84 power cycle
power being removed from and later applied to a SCSI device

3.1.85 power on
condition resulting from the events defined by SAM-6 in which the SCSI device performs the power on opera-
tions described in SAM-6, this standard, and the applicable command standards

3.1.86 primary target port asymmetric access state
characteristic that defines the behavior of a target port and the allowable command set for a logical unit when
commands and task management functions are routed through the target port maintaining that state

Note 1 to entry: See 5.18.2.1.

3.1.87 primary target port group
set of target ports that are in the same primary target port asymmetric access state (see 3.1.86) at all times
Note 1 to entry: See 5.18.2.1.

3.1.88 primary target port group asymmetric access state
primary target port asymmetric access state (see 3.1.86) common to the set of target ports in a primary target
port group (see 3.1.87)

Note 1 to entry: See 5.18.2.1.
3.1.89 protection information

one or more fields appended to each logical block that contain a CRC and device type specific information
Note 1 to entry: See SBC-5 and SSC-5.
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3.1.90 protocol identifier
coded value used in various fields to identify the SCSI transport protocol to which other fields apply

Note 1 to entry: See 7.6.1.

3.1.91 protocol specific
requirement that is defined by a SCSI transport protocol standard (see 3.1.110)

Note 1 to entry: See SAM-6.

3.1.92 registered

condition that exists for an |_T nexus following the successful completion of a PERSISTENT RESERVE OUT
command with a REGISTER service action, REGISTER AND IGNORE EXISTING KEY service action (see
5.14.7), or REGISTER AND MOVE service action (see 5.14.8) and lasting until the registration is removed
(see 5.14.11)

3.1.93 registrant
|_T nexus that is registered (see 3.1.92)

3.1.94 relative port identifier
identifier for a SCSI port (see 3.1.107) that is unique within a SCSI device (see 3.1.102)

Note 1 to entry: Application clients may use the SCSI Ports VPD page (see 7.7.15) to determine relative port
identifier values.

Note 2 to entry: See SAM-6.

3.1.95 relative initiator port identifier
relative port identifier (see 3.1.94) for a SCSI initiator port (see 3.1.106)

3.1.96 relative target port identifier
relative port identifier (see 3.1.94) for a SCSI target port (see 3.1.109)

3.1.97 request for comment (RFC)
name given to standards developed y the Internet Engineering Task Force

3.1.98 right-aligned
type of field containing ASCII data in which unused bytes are placed at the start of the field (i.e., lowest offset)
and are filled with ASCII space (i.e., 20h) characters

Note 1 to entry: See 4.3.1.

3.1.99 ROD token
kind of token (see 3.1.133) that is a representation of data

Note 1 to entry: See 5.19.6.

3.1.100 S_A binding pair
subsidiary logical unit and administrative logical unit combination that are part of a binding

3.1.101 saturating counter
counter that remains at its maximum value after reaching its maximum value

3.1.102 SCSI device
device that contains one or more SCSI ports that are each connected to a service delivery subsystem and
supports a SCSI application protocol

Note 1 to entry: See SAM-6.
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3.1.103 SCSI device name

name (see 3.1.74) of a SCSI device that is world wide unique within the protocol of a SCSI domain (see
3.1.104) in which the SCSI device has SCSI ports (see 3.1.107)

Note 1 to entry: The SCSI device name may be made available to other SCSI devices or SCSI ports in
protocol specific ways.

Note 2 to entry: See SAM-6.

3.1.104 SCSI domain
interconnection of two or more SCSI devices and a service delivery subsystem

3.1.105 SCSil initiator device
SCSI device (see 3.1.102) containing application clients (see 3.1.5) and SCSI initiator ports (see 3.1.106)

Note 1 to entry: SCSI initiator devices originate device service and task management requests (see SAM-6) to
be processed by a SCSI target device (see 3.1.108) and receive device service and task management
responses from SCSI target devices.

Note 2 to entry: See SAM-6.

3.1.106 SCSiI initiator port
object associated with a SCSI initiator device (see SAM-6) that acts as the connection between application
clients and a service delivery subsystem through which requests and responses are routed

Note 1 to entry: See SAM-6.

3.1.107 SCSiI port
SCSl initiator port (see 3.1.106) or SCSI target port (see 3.1.109)

3.1.108 SCSI target device
SCSI device (see 3.1.102) containing logical units (see 3.1.62) and SCSI target ports (see 3.1.109)

Note 1 to entry: SCSI target devices receive device service and task management requests (see SAM-6) for
processing and send device service and task management responses to SCSI initiator devices.

Note 2 to entry: See SAM-6.

3.1.109 SCSI target port

object associated with a SCSI target device (see SAM-6) object that acts as the connection between device
servers and task managers and a service delivery subsystem through which requests and responses are
routed

Note 1 to entry: See SAM-6.

3.1.110 SCSiI transport protocol standard
SCSI standard that defines a SCSI transport protocol (e.g., FCP-5, SPL-5, SRP, or SBP-3)

3.1.111 SD Association
organization that establishes and maintains standards for SD memory card applications

Note 1 to entry: See https://www.sdcard.org/.

3.1.112 secondary target port asymmetric access state
characteristic indicating a condition that affects the way in which an individual target port participates in its
assigned primary target port group (see 3.1.87)

Note 1 to entry: See 5.18.2.1.
3.1.113 secondary target port group

one or more target ports that are in the same secondary target port asymmetric access state (see 3.1.112)
Note 1 to entry: See 5.18.2.1.
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3.1.114 Secure Content Storage Association (SCSA)
organization that develops specifications for protecting digital media content

Note 1 to entry: See http://www.vidity.com/about-us/.

3.1.115 sense data
data describing an error, exceptional condition, or completion information

Note 1 to entry: A device server delivers sense data to an application client in the same |_T nexus transaction
(see 3.1.46) as the status or as parameter data in response to a REQUEST SENSE command (see 6.36).

Note 2 to entry: See 4.4.

3.1.116 sense key
contents of the SENSE KEY field in sense data (see 4.4)

3.1.117 service action
extension of the operation code (see 4.2.5.1) used to define a command

Note 1 to entry: See 4.2.5.2.

3.1.118 service delivery subsystem
that part of a SCSI domain that transmits service requests to a logical unit or SCSI target device and returns
logical unit or SCSI target device responses to a SCSI initiator device

Note 1 to entry: See SAM-6.

3.1.119 standby power condition
one of the standby power conditions

Note 1 to entry: See 5.13.7.

3.1.120 status
one byte of response information that contains a coded value defined in SAM-6, transferred from a device
server to an application client upon completion of each command

Note 1 to entry: See SAM-6.

3.1.121 Storage Networking Industry Association (SNIA)
organization that develops and promotes standards for storage management and other storage-related
functions

Note 1 to entry: See http://www.snia.org/.

3.1.122 stream device
SCslI devicelbhich returns a peripheral device type (see table 150) of 01h (i.e., sequential access) or 03h (i.e.,
processor)

Note 1 to entry: This term is used in third party copies (see 5.19).

3.1.123 system
one or more SCSI domains operating as a single configuration

3.1.124 tape device
SCSI target device with a peripheral device type of 01h (i.e., sequential access device)

3.1.125 target port
synonymous with SCSI target port (see 3.1.109)
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3.1.126 target port asymmetric access state
primary target port asymmetric access state (see 3.1.86) or secondary target port asymmetric access state
(see 3.1.112)

3.1.127 target port group
primary target port group (see 3.1.87) or secondary target port group (see 3.1.113)

3.1.128 target port identifier
value by which a SCSI target port (see 3.1.109) is referenced within a SCSI domain (see SAM-6)

3.1.129 target port name
name (see 3.1.74) of a SCSI target port

3.1.130 task set
group of commands within a logical unit, whose interaction is dependent on the task management (i.e.,
queuing) and ACA rules

Note 1 to entry: The Control mode page (see 7.5.13) defines management capabilities for task sets.
Note 2 to entry: See SAM-6.

3.1.131 TCP port number
one of the data necessary to establish a TCP connection

Note 1 to entry: TCP port numbers may be assigned to protocols that layer on TCP by IANA. IANA maintains
a list of TCP port number assignments at http://www.iana.org/assignments/port-numbers.

3.1.132 third-party command

command sent to one SCSI device requesting that an operation be performed involving two other SCSI
devices (e.g., the EXTENDED COPY command may perform copy operations between two or more SCSI
devices none of which are the SCSI device to which the EXTENDED COPY command was sent)

3.1.133 token
representation of a collection of data (e.g., management data, security data)

3.1.134 Trusted Computing Group (TCG)
organization that develops and promotes open standards for hardware-enabled trusted computing and
security technologies

Note 1 to entry: See https://www.trustedcomputinggroup.org.

3.1.135 unbind operation
process by which a binding is removed and a LUN for a subsidiary logical unit is removed from the logical unit
inventory

Note 1 to entry: See 5.8.10.

3.1.136 unbounded data counter log parameter
log parameter that contains one or more saturating counter values (see 3.1.101) or wrapping counter values
(see 3.1.147)

Note 1 to entry: Other log parameters in the same log page are not affected.
Note 2 to entry: See 7.3.2.2.2.3.

3.1.137 unbound subsidiary logical unit
subsidiary logical unit that does not have a LUN and is not included in the logical unit inventory
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3.1.138 unit attention condition
asynchronous status information that a logical unit establishes to report to the SCSI initiator ports associated
with one or more |_T nexuses

Note 1 to entry: See SAM-6.

3.1.139 universal time (UT)
time at longitude zero, colloquially known as Greenwich Mean Time

Note 1 to entry: See http://aa.usno.navy.mil/fag/docs/UT.php.

3.1.140 URI Schemes
syntax specifications for UTF-8 (see 3.1.143) format strings that identify resources (see RFC 3986)

Note 1 to entry: IANA maintains a list of schemes for URI and URL names at:
http://www.iana.org/assignments/uri-schemes.

3.1.141 user data
data contained in logical blocks (e.g., see SBC-5) that is not protection information (see 3.1.89)

Note 1 to entry: Each command standard (see 3.1.21) may provide its own definition of user data.

31 .1425er data segment
contiguous sequence of logical blocks

Note 1 to entry: See SBC-5.

3.1.143 UTF-8
character set that is a transformation format of the character set defined by ISO 10646

Note 1 to entry: See RFC 2279.

3.1.144 volatile cache memory
cache memory (see 3.1.17) that does not retain data through power cycles

3.1.145 well known logical unit
logical unit that only does specific functions in a SCSI target device

Note 1 to entry: Well known logical units allow an application client to send requests to receive and manage
specific information usually relating to a SCSI target device.

Note 2 to entry: See clause 8 and SAM-6.

3.1.146 word
sequence of 16 contiguous bits considered as a unit

3.1.147 wrapping counter
counter that wraps back to zero after reaching its maximum value

3.1.148 zero-padded
type of field in which unused bytes are placed at the end of the field (i.e., highest offset) and are filled with
zeros

Note 1 to entry: See 4.3.2.
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3.2 Abbreviations and symbols

3.2.1 Abbreviations

See Clause 2 for abbreviations of standards bodies (e.g., ISO). Abbreviations used in this standard:

Abbreviation Meaning

ACA Auto Contingent Allegiance (see 3.1.7)

ADC-3 Automation/Drive Interface - Commands - 3

ADT-2 Automation/Drive Interface - Transport Protocol - 2

AOI IEEE-Administered Organizational Identifier (see 3.1.49)
ASC Additional Sense Code (see 4.4)

ASCII American Standard Code for Information Interchange
ASCQ Additional Sense Code Qualifier (see 4.4)

ASN.1 Abstract Syntax Notation One

ATA AT Attachment (see www.t13.0rg)

ATAPI AT Attachment with Packet Interface (see www.t13.0rg)
BOP beginning of partition

CDB Command Descriptor Block (see 3.1.20)

CFA CompactFlash Association

CRC Cyclic Redundancy Check

CSCD Copy Source or Copy Destination (see 3.1.24)

CSEC Communications Security Establishment Canada

D ID Destination Identifier (defined in FC-FS-3)

EOD end of data

EOP end of partition

ELI-48 IEEE Extended Local Identifier, 48-bits (see 3.1.50)
ELI-64 IEEE Extended Local Identifier, 64-bits (see 3.1.50)
EUI-48 IEEE Extended Unique Identifier, 48-bits (see 3.1.51)
EUI-64 |IEEE Extended Unique Identifier, 64-bi [1}ee 3.1.51)
FC-FS-3 Fibre Channel Framing and Signaling Interface-3 (see clause 2)
FC-FS-6 Fibre Channel Framing and Signaling Interface-6 (see clause 2)
FC-LS-2 Fibre Channel Link Services-2 (see clause 2)

FC-SP-2 Fibre Channel Security Protocols-2 (see clause 2)
FCP-5 Fibre Channel Protocol for SCSI -5 (see clause 2)
HTTP Hypertext Transfer Protocol (see RFC 2616)

GUID Globally Unique IDentifier (see RFC 4122)

IANA Internet Assigned Numbers Authority (see 3.1.57)

ID Identifier or Identification

IEEE Institute of Electrical and Electronics Engineers

IP Internet Protocol

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

iSCSI Internet SCSI (see clause 2)

1] Information Unit

LBA Logical Block Address

LSB Least Significant Bit (see 3.1.60)

LUN Logical Unit Number (see 3.1.65)

MAM Medium Auxiliary Memory (see 3.1.72)

MMC-6 SCSI Multi-Media Commands - 6 and MMC-6 Amendment 1 (see clause 2)
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Abbreviation
MSB
n/a
NAA
NVMe
OCRW
OosD
PCI
PCle
RAID
RBC
RDMA
RFC
ROD
SAM-2
SAM-6
SAT-3
SBC-2
SBC-3
SBC-5
SBP-3
SCC-2
SCSA
SCsSI
SES-2
SES-3
SFSC
SMC-3
SNIA
SPC-2
SPC-3
SPC-4
SPC-5
SPC-6
SPDM
SPI-5
SPL-5
SRP
SSC-5
TCG
TCP
UFS
URI
URL
uT
USB
USB-3

T10/BSR INCITS 566 Revision 12

Meaning

Most Significant Bit (see 3.1.73)

not applicable

Network Address Authority (see 3.1.75)

NVM Express

SCSI Specification for Optical Card Reader/Writer
Object-based Storage Devices Commands

Peripheral Component Interface

PCI Express

Redundant Array of Independent Disks

SCSI Reduced Block Commands

Remote Direct Memory Access (see SRP)

Request For Comments (see 3.1.97)

Representation Of Data (see 5.19.6)

SCSI Architecture Model - 2 (see clause 2)

SCSI Architecture Model - 6 (see clause 2)

SCSI / ATA Translation - 3 (see clause 2)

SCSI Block Commands - 2 (see clause 2)

SCSI Block Commands - 3 (see clause 2)

SCSI Block Commands - 5 (see clause 2)

Serial Bus Protocol - 3 (see clause 2)

SCSI Controller Commands -2

Secure Content Storage Association

Small Computer System Interface

SCSI Enclosure Services - 2

SCSI Enclosure Services - 3

Security Features for SCSI Commands (see clause 2)

SCSI Media Changer Commands - 3 (see clause 2) "
Storage Networking Industry Association (see 3.1.121 Q
SCSI Primary Commands - 2 (see clause 2)
SCSI Primary Commands - 3 (see clause 2)
SCSI Primary Commands - 4 (see clause 2)
SCSI Primary Commands - 5 (see clause 2)
SCSI Primary Commands - 6 (this standard)
Security Protocol and Data Model (developed by DMTF)
SCSI Parallel Interface - 5

SAS Protocol Layer - 5 (see clause 2)

SCSI RDMA Protocol (see clause 2)

SCSI Stream Commands - 5 (see clause 2)

Trusted Computing Group (see 3.1.134)

Transmission Control Protocol (see RFC 793)

Universal Flash Storage (developed by JEDEC)

Uniform Resource Identifier (see RFC 3986 and 3.1.140)
Uniform Resource Locator (see RFC 3986 and 3.1.140)
Universal time (see 3.1.139)

Universal Serial Bus

Universal Serial Bus - 3.2 (see clause 2)

Working Draft SCSI Primary Commands - 6 (SPC-6) 19



Page: 19

— Number: 1 Author: Samsung Subject: Sticky Note Date: 2/23/2024 10:45:55 AM

Should have SOP in this list

Status
SPC6 Editor Accepted2/24/2024 6:11:32 AM



T10/BSR INCITS 566 Revision 12

Abbreviation
uuID

VPD

VPG1

VS

XCDB

ZBC-3

3.2.2 Symbols

Meaning

Universally Unique IDentifier (see RFC 4122)
Vital Product Data (see 7.7)

Video Performance Guarantee Profile 1
Vendor Specific (see 3.3.12)

Extended CDB (see 3.1.39)

Zoned Block Commands - 3 (see clause 2)

Symbols used in this standard:

Symbol
|

X, XX

_)

Meaning

concatenation

any valid value for a bit or field

grammatical and

segment descriptor transfer data (see 3.7.4)

3.2.3 Mathematical operators

Mathematical operators used in this standard:

Mathematical
operator
+

IV VIAA X S|

3.3 Keywords

3.3.1 invalid

keyword used to describe an illegal or unsupported bit, byte, word, field or code value

Meaning

plus

minus

divided by

multiplied by

less than

less than or equal to
greater than

greater than or equal to
not equal to

January 17, 2024

Note 1 to entry: Receipt by the device server of an invalid bit, byte, word, field or code value shall be reported

as an error.

3.3.2 mandatory

keyword indicating an item that is required to be implemented as defined in this standard

3.3.3 may

keyword indicating flexibility of choice with no implied preference

20
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3.3.4 may or may not
keyword indicating flexibility of choice with no implied preference

Note 1 to entry: Significant uses of "may or may not" occur in descriptions where attention is being drawn to
the "may not" case.

3.3.5 obsolete
keyword indicating that an item was defined in prior SCSI standards but has been removed from this standard

3.3.6 option, optional
keywords that describe features that are not required to be implemented by this standard

Note 1 to entry: If any optional feature defined by this standard is implemented, then it shall be implemented
as defined in this standard.

3.3.7 prohibited

keyword used to describe a feature, function, or coded value that is defined in a non-SCSI standard (i.e., a
standard that is not a member of the SCSI family of standards) to which this standard makes a normative
reference where the use of said feature, function, or coded value is not allowed for implementations of this
standard

3.3.8 reserved
keyword referring to bits, bytes, words, fields and code values that are set aside for future standardization

Note 1 to entry: A reserved bit, byte, word or field shall be set to zero, or in accordance with a future extension
to this standard.

Note 2 to entry: Recipients are not required to check reserved bits, bytes, words or fields for zero values.
Note 3 to entry: Receipt of reserved code values in defined fields shall be reported as an error.

3.3.9 restricted
keyword referring to bits, bytes, words, and fields that are set aside for other identified standardization
purposes

Note 1 to entry: A restricted bit, byte, word, or field shall be treated as a reserved bit, byte, word or field in the
context where the restricted designation appears.

3.3.10 shall
keyword indicating a mandatory requirement

Note 1 to entry: Designers are required to implement all such mandatory requirements to ensure
interoperability with other products that conform to this standard.

3.3.11 should
keyword indicating flexibility of choice with a strongly preferred alternative

3.3.12 vendor specific (VS)
something (e.g., a bit, field, code value) that is not defined by this standard

Note 1 to entry: Specification of the referenced item is determined by the SCSI device vendor and may be
used differently in various implementations.

3.4 Conventions

Certain words and terms used in this standard have a specific meaning beyond the normal English meaning.
These words and terms are defined either in 3.1 or in the text where they first appear. Names of commands,
statuses, sense keys, and additional sense codes are in all uppercase (e.g., REQUEST SENSE). Lowercase
is used for words having the normal English meaning.
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If a CDB length is specified for a particular command (e.g., READ BUFFER(10), READ BUFFER(16), MODE
SENSE(10)) and the name of the command is used in a sentence without any CDB length descriptor (e.g.,
READ BUFFER, MODE SENSE), then the condition described in the sentence applies to all CDB lengths for
that command.

The names of fields are in small uppercase (e.g., ALLOCATION LENGTH). When a field name is a concatenation
of acronyms, uppercase letters may be used for readability (e.g., NORMACA). Normal case is used when the
contents of a field are being discussed. Fields containing only one bit are usually referred to as the name bit
instead of the name field.

When the value of the bit or field is not relevant, x or xx appears in place of a specific value.
Lists sequenced by lowercase or uppercase letters show no ordering relationship between the listed items.

EXAMPLE 1 — The following list shows no relationship between the colors named:

a) red, specificity one of the following colors:
A) crimson; or

B) amber;
b) blue; or
c) green.

Lists sequenced by numbers show an ordering relationship between the listed items.
EXAMPLE 2 — The following list shows the order in which a page is meant to be read:

1) top;
2) middle; and
3) bottom.

Lists are associated with an introductory paragraph or phrase, and are numbered relative to that paragraph or
phrase (i.e., all lists begin with an a) or 1) entry).

If a conflict arises between text, tables, or figures, the order of precedence to resolve the conflicts is text; then
tables; and finally figures. Not all tables or figures are fully described in the text. Tables show data format and
values. Notes do not constitute any requirements for implementors.

3.5 Numeric and character conventions

3.5.1 Numeric conventions

A binary number is represented in this standard by any sequence of digits comprised of only the Arabic
numerals 0 and 1 immediately followed by a lower-case b (e.g., 0101b). Underscores or spaces may be
included in binary number representations to increase readability or delineate field boundaries (e.g.,
001011010b or 0_0101_1010Db).

A hexadecimal number is represented in this standard by any sequence of digits comprised of only the Arabic
numerals 0 to 9 and/or the upper-case English letters A to F immediately followed by a lower-case h (e.g.,
FA23h). Underscores or spaces may be included in hexadecimal number representations to increase
readability or delineate field boundaries (e.g., B FD8C FA23h or B_FD8C_FA23h).
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A decimal number is represented in this standard by any sequence of digits comprised of only the Arabic
numerals 0 to 9 not immediately followed by a lower-case b or lower-case h (e.g., 25).

A range of numeric values is represented in this standard in the form “a to z”, where a is the first value
included in the range, all values between a and z are included in the range, and z is the last value included in
the range (e.g., the representation “Oh to 3h” includes the values Oh, 1h, 2h, and 3h).

This standard uses the following conventions for representing decimal numbers:

the decimal separator (i.e., separating the integer and fractional portions of the number) is a period;
the thousands separator (i.e., separating groups of three digits in a portion of the number) is a space;
the thousands separator is used in both the integer portion and the fraction portion of a number; and

a
b
c
d) the decimal representation for a year is 1999 not 1 999.

)
)
)
)

Table 1 shows some examples of decimal numbers represented using various conventions.

Table 1 — Numbering conventions examples

French English This standard
0,6 0.6 0.6
3,14159265 | 3.14159265 3.141 592 65
1000 1,000 1000
1323 462,95 | 1,323,462.95 1323 462.95

A decimal number represented in this standard with an overline over one or more digits following the decimal
point is a number where the overlined digits are infinitely repeating (e.g., 666.6 means 666.666 666... or 666
2/3 and 12.142 857 means 12.142 857 142 857... or 12 1/7).

3.5.2 Units of measure

This standard represents values using both decimal units of measure and binary units of measure. Values are
represented by the following formats:

a) for values based on decimal units of measure:
1) numerical value (e.g., 100);
2) space;
3) prefix symbol and unit:
1) decimal prefix symbol (e.g., M) (see table 2); and
2) unit abbreviation (e.g., B);
and
b) for values based on binary units of measure:
1) numerical value (e.g., 1 024);
2) space;
3) prefix symbol and unit:
1) binary prefix symbol (e.g., Gi) (see table 2); and
2) unit abbreviation (e.g., b).
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Table 2 compares the prefix, symbols, and power of the binary and decimal units.

Table 2 — Comparison of decimal prefixes and binary prefixes

January 17, 2024

Decimal Binary
Prefix Prefix Power Prefix Prefix Power
name symbol (base-10) name symbol (base-2)
kilo k 108 kibi Ki 210
mega M 108 mebi Mi 220
giga G 10° gibi Gi 230
tera T 1012 tebi Ti 240
peta P 101° pebi Pi 250
exa E 1018 exbi Ei 260
zetta z 1021 zebi Zi 270
yotta Y 1024 yobi Yi 280

3.5.3 Byte encoded character strings conventions

When this standard requires one or more bytes to contain specific encoded characters, the specific characters
are enclosed in single quotation marks. The single quotation marks identify the start and end of the characters
that are required to be encoded but are not themselves to be encoded. The characters that are to be encoded
are shown in the case that is to be encoded.

An ASCII space character (i.e., code value 20h) may be represented in a string by the character ‘-’ (e.g.,
‘SCSI—device’).

The encoded characters and the single quotation marks that enclose them are preceded by text that specifies
the character encoding methodology and the number of characters required to be encoded.

EXAMPLE - Using the notation described in this subclause, stating that the eleven ASCII characters ‘SCSI device’
represent encoded characters is the same as writing out the following sequence of byte values: 53h 43h 53h 49h 20h 64h
65h 76h 69h 63h 65h.

3.6 Bit and byte ordering

This subclause describes the representation of fields in a table that defines the format of a SCSI structure
(e.g., the format of a CDB).

If a field consists of more than one bit and contains a single value (e.g., a number), the least significant bit
(LSB) is shown on the right and the most significant bit (MSB) is shown on the left (e.g., in a byte, bit 7 is the
MSB and is shown on the left, and bit 0 is the LSB and is shown on the right). The MSB and LSB are not
labeled if the field consists of 8 or fewer bits.

If a field consists of more than one byte and contains a single value, the byte containing the MSB is stored at

the lowest address and the byte containing the LSB is stored at the highest address (i.e., big-endian byte
ordering). The MSB and LSB are labeled.
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If a field consists of more than one byte and always contains multiple fields each with their own values (e.g., a
descriptor), then there is no MSB and LSB of the field itself and thus there are no MSB and LSB labels. Each
individual field has an MSB and LSB that are labeled as appropriate in the table, if any, that describes the
format of the sub-structure having multiple fields.

If a field that consists of more than one byte contains either multiple fields each with their own values or a
single value, then:

a) the MSB and LSB are labeled and they apply as described in this subclause whenever the field
contains a single value; and

b) the labels on constituent fields supersede the single value labels whenever the field contains multiple
fields.

If a field contains a text string (e.g., ASCII or UTF-8), the MSB label is the MSB of the first character and the
LSB label is the LSB of the last character.

When required for clarity, multiple byte fields may be represented with only two rows in a table. This condition

is represented by values in the byte number column not increasing by one in each subsequent table row, thus
indicating the presence of additional bytes.
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3.7 Notation conventions

3.7.1 Notation for procedure calls

In this standard, the model for functional interfaces between objects is a procedure call. Such interfaces are
specified using the following notation:

[Result =] Procedure Name (IN ([input-1] [,input-2] ...]), OUT ([output-1] [,output-2] ...))

Where:
Result: A single value representing the outcome of the procedure call.

Procedure Name: A descriptive name for the function modeled by the procedure call. When the
procedure call model is used to describe a SCSI transport protocol service, the
procedure name is the same as the service name.

Input-1, Input-2, ...: A comma-separated list of names identifying caller-supplied input arguments.
Output-1, Output-2, ...: A comma-separated list of names identifying output arguments to be returned by

the procedure call.
"[...]": Brackets enclosing optional or conditional arguments.
This notation allows arguments to be specified as inputs and outputs. An interface between entities may
require only inputs. If a procedure call has no output arguments, the word OUT, preceding comma, and
associated pair of balanced parentheses are omitted.
The following is an example of a procedure call specification:
Found = Search (IN (Pattern, Item List), OUT ([Item Found]))
Where:

Found = Flag
Flag: if set to one, indicates that a matching item was located.

Input Arguments:

Pattern = ... /* Definition of Pattern argument */
Argument containing the search pattern.

Item List = ltem<NN>  /* Definition of Item List as an array of NN ltem arguments*/
Contains the items to be searched for a match.

Output Arguments:

Item Found = Item ...  /* Item located by the search procedure call */
This argument is only returned if the search succeeds.
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3.7.2 Notation for state diagrams

All state diagrams use the notation shown in figure 2.

S0: State 0 S1: State 1
— State1 .
State 0 —
State 0 —»4
Transition destination labels

Figure 2 — Example state diagram

The state diagram is followed by subclauses describing the states and state transitions.

Each state and state transition is described in the list with particular attention to the conditions that cause the

transition to occur and special conditions related to the transition.
A system described in this manner has the following properties:

a) time elapses only within discrete states; and
b) state transitions are logically instantaneous.
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3.7.3 Notation for flowcharts

This standard uses flowcharts that ISO 5807:19952003) defines as program flowcharts. Figure 3 shows an
example flowchart.

Start

L

Process

*

No

'

Process End

Yes —>®

Figure 3 — Example flowchart
The following types of symbols are shown in figure 3:

a termination (e.g., start and end) symbol;
a process symbol;
a decision symbol; and

a
b
c
d) areference (e.g., 1 and 2) symbol.

)
)
)
)
A termination symbol shows the starting point for the flowchart or the ending point for the flowchart.

A process symbol shows any kind of processing function that occurs as a result of entering this condition from
a previous symbol.

A decision symbol shows a point in the progression of the flowchart from which there is more than one exit
possibility of which only one is satisfied by the condition described within the decision symbol.

A reference symbol shows a connection to or from another flowchart and has the same number in both the
source flowchart and destination flowchart.
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3.7.4 Notation for EXTENDED COPY command segment descriptors

The segment descriptors (see 6.6.6) contained in the parameter list for an EXTENDED COPY command (see
6.6) request the copy manager to perform operations on copy sources and copy destinations. The names of
segment descriptors indicate this by inserting a right pointing arrow (i.e., —) between a brief description of the
copy source and a brief description of the copy destination (e.g., block—stream).

If the segment descriptor requests the transfer of data to the copy destination and another location, an

ampersand (i.e., &) is appended to the copy destination with a description of the additional location following
the ampersand (e.g., block—stream&application client).
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4 General concepts

4.1 General concepts introduction

This standard defines behaviors that are common to all SCSI device models (see clause 5). This standard
defines the SCSI commands that are basic to more than one device model and the SCSI commands that may
apply to any device model (see clause 6). This standard defines the parameters that are basic to more than
one device model (see clause 7).

4.2 Command Descriptor Block

4.2.1 CDB usage and structure

A command is communicated by sending a CDB to the device server. For some commands, the CDB is
accompanied by a list of parameters in the Data-Out Buffer. See the specific commands for detailed infor-
mation.

If an object in a logical unit (e.g., a device server) validates reserved CDB fields and receives a reserved field
within the CDB that is not zero, then the logical unit shall terminate the command with CHECK CONDITION
status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN
CDB.

If a logical unit receives a reserved CDB code value in a field other than the OPERATION CODE field, then the
logical unit shall terminate the command with CHECK CONDITION status, with the sense key set to ILLEGAL
REQUEST, and the additional sense code set to INVALID FIELD IN CDB.

The fixed length CDB formats are described in 4.2.2. The variable length CDB formats are described in 4.2.3.
The XCDB format is described in 4.2.4. The CDB fields that are common to most commands are described in
4.2.5. The fields shown in 4.2.2 and 4.2.3 and described in 4.2.5 are used consistently by most commands.
Except for the OPERATION CODE field, the SERVICE ACTION field, if any, and the CONTROL byte, the actual usage
of any field is described in the standard defining that command. If a device server receives a CDB containing
an operation code that is invalid or not supported, the device server shall terminate the command with
CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set
to INVALID COMMAND OPERATION CODE.

For all commands, if there is an invalid parameter in the CDB, the device server shall terminate the command
without altering the medium.

The XCDB format (see 4.2.4) is a CDB in which additional information is appended to another CDB. The
requirements in this subclause apply to the XCDB and the CDB contained in the XCDB.
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4.2.2 Fixed length CDB formats
4.2.2.1 Formats for 6-byte CDBs
4.2.2.1.1 Generic 6-byte CDB format

Table 3 shows the generic format of a 6-byte CDB.

Table 3 — Generic CDB format for 6-byte commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE
1
dd miscellaneous CDB information
4
5 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.
Miscellaneous CDB information is defined by the standard that defines the command.
The CONTROL byte is defined in SAM-6.
4.2.2.1.2 Typical 6-byte CDB format
Table 4 shows the typical format of a 6-byte CDB, including the location of:
a) the TRANSFER LENGTH field, if any;

b) the PARAMETER LIST LENGTH field, if any; and
c) the ALLOCATION LENGTH field, if any.

Table 4 — Typical CDB format for 6-byte commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE
1
i miscellaneous CDB information
3

TRANSFER LENGTH (if any)
4 PARAMETER LIST LENGTH (if any)
ALLOCATION LENGTH (if any)

5 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.
Miscellaneous CDB information is defined by the standard that defines the command.

The TRANSFER LENGTH field, if any, is defined in 4.2.5.4.
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The PARAMETER LIST LENGTH field, if any, is defined in 4.2.5.5.

The ALLOCATION LENGTH field, if any, is defined in 4.2.5.6.

The CONTROL byte is defined in SAM-6.

4.2.2.2 Formats for 10-byte CDBs

4.2.2.2.1 Generic 10-byte CDB format

Table 5 shows the generic format of a 10-byte CDB, including the location of the SERVICE ACTION field, if any.

Table 5 — Generic CDB format for 10-byte commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE
1 miscellaneous CDB information . SERVICE ACT'.ON (if an_y) .
miscellaneous CDB information (if any)
2
miscellaneous CDB information
8
9 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.

Miscellaneous CDB information is defined by the standard that defines the command.

The SERVICE ACTION field, if any, is defined in 4.2.5.2.

The CONTROL byte is defined in SAM-6.

32

Working Draft SCSI Primary Commands - 6 (SPC-6)



This page contains no comments



January 17, 2024 T10/BSR INCITS 566 Revision 12

4.2.2.2.2 Typical 10-byte CDB format

Table 6 shows the typical format of a 10-byte CDB, including the location of:

a) the SERVICE ACTION field, if any;

b) the LOGICAL BLOCK ADDRESS field, if any;

c) the TRANSFER LENGTH field, if any;

d) the PARAMETER LIST LENGTH field, if any; and

e) the ALLOCATION LENGTH field, if any.

Table 6 — Typical CDB format for 10-byte commands
Bit
Byte 7 6 5 4 3 2 1 0

0 OPERATION CODE

1 miscellaneous CDB information SERVICE ACTION (if any)

2 (MSB)
LOGICAL BLOCK ADDRESS (if any)

5 (LSB)
6 miscellaneous CDB information

7 (MSB) TRANSFER LENGTH (if any)

PARAMETER LIST LENGTH (if any)

8 ALLOCATION LENGTH (if any) (LSB)
9 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.

Miscellaneous CDB information is defined by the standard that defines the command.
The SERVICE ACTION field, if any, is defined in 4.2.5.2.

The LOGICAL BLOCK ADDRESS field, if any, is defined in 4.2.5.3.

The TRANSFER LENGTH field, if any, is defined in 4.2.5.4.

The PARAMETER LIST LENGTH field, if any, is defined in 4.2.5.5.

The ALLOCATION LENGTH field, if any, is defined in 4.2.5.6.

The CONTROL byte is defined in SAM-6.

Working Draft SCSI Primary Commands - 6 (SPC-6) 33



This page contains no comments



T10/BSR INCITS 566 Revision 12 January 17, 2024

4.2.2.3 Formats for 12-byte CDBs
4.2.2.3.1 Generic 12-byte CDB format

Table 7 shows the generic format of a 12-byte CDB, including the location of the SERVICE ACTION field, if any.

Table 7 — Generic CDB format for 12-byte commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE
1 miscellaneous CDB information . SERVICE ACT'.ON (if an_y) .
miscellaneous CDB information (if any)
2
miscellaneous CDB information
10
11 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.
Miscellaneous CDB information is defined by the standard that defines the command.
The SERVICE ACTION field, if any, is defined in 4.2.5.2.

The CONTROL byte is defined in SAM-6.
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4.2.2.3.2 Typical 12-byte CDB format

Table 8 shows the typical format of a 12-byte CDB, including the location of:

a) the SERVICE ACTION field, if any;

b) the LOGICAL BLOCK ADDRESS field, if any;

c) the TRANSFER LENGTH field, if any;

d) the PARAMETER LIST LENGTH field, if any; and

e) the ALLOCATION LENGTH field, if any.

Table 8 — Typical CDB format for 12-byte commands
Bit
Byte 7 6 5 4 3 2 1 0

0 OPERATION CODE

1 miscellaneous CDB information SERVICE ACTION (if any)

2 (MSB)
LOGICAL BLOCK ADDRESS (if any)

5 (LSB)
6 (MSB) TRANSFER LENGTH (if any)
PARAMETER LIST LENGTH (if any)

9 ALLOCATION LENGTH (if any) (LSB)
10 miscellaneous CDB information
1 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.

Miscellaneous CDB information is defined by the standard that defines the command.
The SERVICE ACTION field, if any, is defined in 4.2.5.2.

The LOGICAL BLOCK ADDRESS field, if any, is defined in 4.2.5.3.

The TRANSFER LENGTH field, if any, is defined in 4.2.5.4.

The PARAMETER LIST LENGTH field, if any, is defined in 4.2.5.5.

The ALLOCATION LENGTH field, if any, is defined in 4.2.5.6.

The CONTROL byte is defined in SAM-6.
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4.2.2.3.3 MAINTENANCE IN CDB format

Table 9 shows the generic format of a CDB that uses the MAINTENANCE IN operation code. If the
PERIPHERAL DEVICE TYPE field is set to OCh (i.e., storage array controller device) or the sccs bit is set to one in
the standard INQUIRY data (see 6.7.2), then the MAINTENANCE IN service action definition in SCC-2 for the
specified service action, if any, applies.

Table 9 — Generic CDB format for MAINTENANCE IN commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (A3h)
1 miscellaneous CDB information SERVICE ACTION
2
miscellaneous CDB information
10
11 CONTROL

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 9 for any command that uses
the MAINTENANCE IN CDB format.

Miscellaneous CDB information is defined by the standard that defines the command that uses the MAINTE-
NANCE IN CDB format.

The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the
MAINTENANCE IN CDB format. A numeric ordered listing of service actions associated with the MAINTE-
NANCE IN CDB format is provided in F.3.3.

The CONTROL byte is defined in SAM-6.
4.2.2.3.4 MAINTENANCE OUT CDB format

Table 10 shows the generic format of a CDB that uses the MAINTENANCE OUT operation code. If the
PERIPHERAL DEVICE TYPE field is set to OCh (i.e., storage array controller device) or the sccs bit is set to one in
the standard INQUIRY data (see 6.7.2), then the MAINTENANCE OUT service action definition in SCC-2 for
the specified service action, if any, applies.

Table 10 — Generic CDB format for MAINTENANCE OUT commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (A4h)
1 miscellaneous CDB information SERVICE ACTION
2
miscellaneous CDB information
10
11 CONTROL

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 10 for any command that
uses the MAINTENANCE OUT CDB format.
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Miscellaneous CDB information is defined by the standard that defines the command that uses the MAINTE-
NANCE OUT CDB format.

The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the
MAINTENANCE OUT CDB format. A numeric ordered listing of service actions associated with the MAINTE-
NANCE OUT CDB format is provided in F.3.3.

The CONTROL byte is defined in SAM-6.

4.2.2.3.5 SERVICE ACTION IN(12) CDB format

Table 11 shows the generic format of a CDB that uses the SERVICE ACTION IN(12) operation code.

Table 11 — Generic CDB format for SERVICE ACTION IN(12) commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (ABh)
1 miscellaneous CDB information SERVICE ACTION
2
miscellaneous CDB information
10
11 CONTROL

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 11 for any command that
uses the SERVICE ACTION IN(12) CDB format.

Miscellaneous CDB information is defined by the standard that defines the command that uses the SERVICE
ACTION IN(12) CDB format.

The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the
SERVICE ACTION IN(12) CDB format. A numeric ordered listing of service actions associated with the
SERVICE ACTION IN(12) CDB format is provided in table F.5 (see F.3.4).

The CONTROL byte is defined in SAM-6.

4.2.2.3.6 SERVICE ACTION OUT(12) CDB format

Table 12 shows the generic format of a CDB that uses the SERVICE ACTION OUT(12) operation code.

Table 12 — Generic CDB format for SERVICE ACTION OUT(12) commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (ASh)
1 miscellaneous CDB information SERVICE ACTION
2
miscellaneous CDB information
10
11 CONTROL
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The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 12 for any command that
uses the SERVICE ACTION OUT(12) CDB format.

Miscellaneous CDB information is defined by the standard that defines the command that uses the SERVICE
ACTION OUT(12) CDB format.

The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the
SERVICE ACTION OUT(12) CDB format. A numeric ordered listing of service actions associated with the
SERVICE ACTION OUT(12) CDB format is provided in table F.5 (see F.3.4).

The CONTROL byte is defined in SAM-6.

4.2.2.4 Formats for 16-byte CDBs

4.2.2.4.1 Generic 16-byte CDB format

Table 13 shows the generic format of a 16-byte CDB, including the location of the SERVICE ACTION field, if any.

Table 13 — Generic CDB format for 16-byte commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE
1 miscellaneous CDB information . SERVICE ACT'.ON (if an_y) .
miscellaneous CDB information (if any)
2
miscellaneous CDB information
14
15 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.
Miscellaneous CDB information is defined by the standard that defines the command.
The SERVICE ACTION field, if any, is defined in 4.2.5.2.

The CONTROL byte is defined in SAM-6.
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4.2.2.4.2 Typical 16-byte CDB format, if eight-byte LBAs not supported

Table 14 shows the typical format of a 16-byte CDB for commands that do not support eight-byte LBA values,
including the location of:

a) the SERVICE ACTION field, if any;
b) the LOGICAL BLOCK ADDRESS field, if any;
c) the TRANSFER LENGTH field, if any;
d) the PARAMETER LIST LENGTH field, if any; and
e) the ALLOCATION LENGTH field, if any.
Table 14 — Typical CDB format for 16-byte commands, if eight-byte LBAs not supported
Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE
1 miscellaneous CDB information SERVICE ACTION (if any)
2 (MSB)
LOGICAL BLOCK ADDRESS (if any)
5 (LSB)
6
oo miscellaneous CDB information
9
10 (MSB) TRANSFER LENGTH (if any)
PARAMETER LIST LENGTH (if any)
13 ALLOCATION LENGTH (if any) (LSB)
14 miscellaneous CDB information
15 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.

Miscellaneous CDB information is defined by the standard that defines the command.
The SERVICE ACTION field, if any, is defined in 4.2.5.2.

The LOGICAL BLOCK ADDRESS field, if any, is defined in 4.2.5.3.

The TRANSFER LENGTH field, if any, is defined in 4.2.5.4.

The PARAMETER LIST LENGTH field, if any, is defined in 4.2.5.5.

The ALLOCATION LENGTH field, if any, is defined in 4.2.5.6.

The CONTROL byte is defined in SAM-6.
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4.2.2.4.3 Typical 16-byte CDB format with eight-byte LBAs supported

Table 15 shows the typical format of a 16-byte CDB for commands that support eight-byte LBA values,
including the location of:

a) the SERVICE ACTION field, if any;

b) the LOGICAL BLOCK ADDRESS field;

c) the TRANSFER LENGTH field, if any;

d) the PARAMETER LIST LENGTH field, if any; and

e) the ALLOCATION LENGTH field, if any.

Table 15 — Typical CDB format for 16-byte commands with eight-byte LBAs supported
Bit
Byte 7 6 5 4 3 2 1 0

0 OPERATION CODE

1 miscellaneous CDB information SERVICE ACTION (if any)

2 (MSB)
LOGICAL BLOCK ADDRESS

9 (LSB)
10 (MSB) TRANSFER LENGTH (if any)
PARAMETER LIST LENGTH (if any)
13 ALLOCATION LENGTH (if any) (LSB)
14 miscellaneous CDB information
15 CONTROL

The OPERATION CODE field is defined in 4.2.5.1.

Miscellaneous CDB information is defined by the standard that defines the command.
The SERVICE ACTION field, if any, is defined in 4.2.5.2.

The LOGICAL BLOCK ADDRESS field is defined in 4.2.5.3.

The TRANSFER LENGTH field, if any, is defined in 4.2.5.4.

The PARAMETER LIST LENGTH field, if any, is defined in 4.2.5.5.

The ALLOCATION LENGTH field, if any, is defined in 4.2.5.6.

The CONTROL byte is defined in SAM-6.
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4.2.2.4.4 SERVICE ACTION IN(16) CDB format

Table 16 shows the generic format of a CDB that uses the SERVICE ACTION IN(16) operation code.

Table 16 — Generic CDB format for SERVICE ACTION IN(16) commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (9Eh)
1 miscellaneous CDB information SERVICE ACTION
2
miscellaneous CDB information
14
15 CONTROL

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 16 for any command that
uses the SERVICE ACTION IN(16) CDB format.

Miscellaneous CDB information is defined by the standard that defines the command that uses the SERVICE
ACTION IN(16) CDB format.

The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the
SERVICE ACTION IN(16) CDB format. A numeric ordered listing of service actions associated with the
SERVICE ACTION IN(16) CDB format is provided in table F.6 (see F.3.4).

The CONTROL byte is defined in SAM-6.

4.2.2.4.5 SERVICE ACTION OUT(16) CDB format

Table 17 shows the generic format of a CDB that uses the SERVICE ACTION OUT(16) operation code.

Table 17 — Generic CDB format for SERVICE ACTION OUT(16) commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (9Fh)
1 miscellaneous CDB information SERVICE ACTION
2
miscellaneous CDB information
14
15 CONTROL

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 17 for any command that
uses the SERVICE ACTION OUT(16) CDB format.

Miscellaneous CDB information is defined by the standard that defines the command that uses the SERVICE
ACTION OUT(16) CDB format.
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The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the
SERVICE ACTION OUT(16) CDB format. A numeric ordered listing of service actions associated with the
SERVICE ACTION OUT(16) CDB format is provided in table F.6 (see F.3.4).

The CONTROL byte is defined in SAM-6.
4.2.2.4.6 SERVICE ACTION BIDIRECTIONAL CDB format

Table 18 shows the generic format of a CDB that uses the SERVICE ACTION BIDIRECTIONAL operation
code.

Table 18 — Generic CDB format for SERVICE ACTION BIDIRECTIONAL commands

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (9Dh)
1 miscellaneous CDB information SERVICE ACTION
2
miscellaneous CDB information
14
15 CONTROL

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 18 for any command that
uses the SERVICE ACTION BIDIRECTIONAL CDB format.

Miscellaneous CDB information is defined by the standard that defines the command that uses the SERVICE
ACTION BIDIRECTIONAL CDB format.

The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the
SERVICE ACTION BIDIRECTIONAL CDB format. A numeric ordered listing of service actions associated with
the SERVICE ACTION BIDIRECTIONAL CDB format is provided in table F.7 (see F.3.5).

The CONTROL byte is defined in SAM-6.
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4.2.3 Variable length CDB formats
4.2.3.1 Generic variable length CDB format

Table 19 shows the generic format of a variable length CDB.

Table 19 — Generic variable length CDB

Bit
Byte 7 6 5 4 3 2 1 0

0 OPERATION CODE (7Fh)

1 CONTROL

2
miscellaneous CDB information

6

7 ADDITIONAL CDB LENGTH (n-7)

8 MSB

( ) SERVICE ACTION — ]

9 (LSB)
10
miscellaneous CDB information

n

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 19 for any command that
uses the variable length CDB format.

The CONTROL byte is defined in SAM-6.

Miscellaneous CDB information is defined by the standard that defines the command that uses the variable
length CDB format.

The ADDITIONAL CDB LENGTH field specifies the number of additional CDB bytes that follow. The value in the
ADDITIONAL CDB LENGTH field shall be a multiple of four. If the number of CDB bytes delivered by the service
delivery subsystem is not sufficient to contain the number of bytes specified by the ADDITIONAL CDB LENGTH
field, then the command shall be terminated with CHECK CONDITION status, with the sense key set to
ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN CDB.

The SERVICE ACTION field is defined in 4.2.5.2, and in the standard that defines the command that uses the

variable length CDB format. The SERVICE ACTION field is required in the variable length CDB format. Lists of
service action values ranges associated with the variable length CDB format are provided in F.3.6.
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4.2.3.2 Typical 32-byte variable length CDB format

Table 20 shows the typical format of a 32-byte CDB for commands that support eight-byte LBA values,
including the location of:

a) the SERVICE ACTION field;
b) the LOGICAL BLOCK ADDRESS field, if any;
c) the TRANSFER LENGTH field, if any;
d) the PARAMETER LIST LENGTH field, if any; and
e) the ALLOCATION LENGTH field, if any.
Table 20 — Typical variable length CDB format for 32-byte commands
Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (7Fh)
1 CONTROL
2
miscellaneous CDB information
6
7 ADDITIONAL CDB LENGTH (18h)
8 (MSB)
SERVICE ACTION —
9 (LSB)
10
11 miscellaneous CDB information
12 (MSB)
LOGICAL BLOCK ADDRESS (if any)
19 (LSB)
20
miscellaneous CDB information
27
28 (MSB) TRANSFER LENGTH (if any)
PARAMETER LIST LENGTH (if any)
31 ALLOCATION LENGTH (if any) (LSB)

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 20 for any command that
uses the typical variable length CDB format for 32-byte commands.

The CONTROL byte is defined in SAM-6.
Miscellaneous CDB information is defined by the standard that defines the command.

The ADDITIONAL CDB LENGTH field is defined in 4.2.3.1 and shall be set as shown in table 20 for any command
that uses the typical variable length CDB format for 32-byte commands.

The SERVICE ACTION field is defined in 4.2.5.2.

The LOGICAL BLOCK ADDRESS field, if any, is defined in 4.2.5.3.

44 Working Draft SCSI Primary Commands - 6 (SPC-6)



This page contains no comments



January 17, 2024 T10/BSR INCITS 566 Revision 12

The TRANSFER LENGTH field, if any, is defined in 4.2.5.4.
The PARAMETER LIST LENGTH field, if any, is defined in 4.2.5.5.

The ALLOCATION LENGTH field, if any, is defined in 4.2.5.6.

4.2.4 Extended CDBs
4.2.4.1 XCDB model

Any SCSI CDB except an XCDB may be extended in an XCDB. An XCDB shall be extended by adding
additional XCDB descriptors to the existing XCDB.

XCDB descriptors may be:
a) added by application clients and removed by device servers; or
b) added and removed by entities outside the scope of this standard that transport or process CDBs and
XCDBs during their transfer from an application client to a device server.

4.2.4.2 The XCDB format

Table 21 shows the format of an XCDB. In an XCDB, the CONTROL byte (see SAM-6) is the CONTROL byte in
the cDB field.

Table 21 — XCDB

Bit
Byte 7 6 5 4 3 2 ! °

0 OPERATION CODE (7Eh)

1 Reserved

2 MSB

( ) LENGTH (n-3) .

3 (LSB)
4
LXK ] CDB

i

XCDB deseripters [1]

k
XCDB descriptor [first]
XCDB descriptor [last]

n

The OPERATION CODE field is defined in 4.2.5.1 and shall be set as shown in table 21 for an XCDB.

The LENGTH field specifies the number of bytes that follow in the XCDB.

Working Draft SCSI Primary Commands - 6 (SPC-6) 45



Page: 45

Number: 1 Author: Broadcom  Subject: Inserted Text Date: 2/21/2024 5:15:30 PM

descriptor list

Status
SPC6 Editor Accepted2/24/2024 6:21:28 AM



T10/BSR INCITS 566 Revision 12 January 17, 2024

The cDB field contains the CDB to which XCDB descriptors are being appended.

Each XCDB descriptor (see table 22) contains fields associated with a specified extension type (see table 23). The
command shall be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and
the additional sense code set to INVALID XCDB, if:

a) an XCDB does not contain at least one XCDB descriptor;
b) more than one XCDB descriptor contains the same extension type; or
c) the order of extension types in the XCDB descriptors differs from that shown in table 23.

Table 22 — XCDB descriptor

Bit
Byte 7 6 5 4 3 2 ! °
0 EXTENSION TYPE
1
eoo Extension parameters
n

The EXTENSION TYPE field (see table 23) specifies the size and format of the extension parameters that follow in the
XCDB descriptor.

Table 23 — EXTENSION TYPE field

Extension
Descriptor size
Code Order 2 Description (bytes) Reference

40h Obsolete

all others | Reserved

@ The order in which XCDB descriptors appear in an XCDB is arranged so that all the XCDB descriptors
that follow an XCDB descriptor defined in a future version of this standard are also XCDB descriptors
defined in a future version of this standard (i.e., after encountering one unrecognized XCDB
descriptor, all subsequent XCDB descriptors are also going to be unrecognized).

The extension parameters contain additional information whose processing is associated with the CDB in the cbB
field. The number, content, and size of the extension parameters depends on the contents of the EXTENSION TYPE
field.
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4.2.5 Common CDB fields
4.2.5.1 Operation code

The first byte of a SCSI CDB shall contain the OPERATION CODE field (see table 24) specifying the command
being requested by the CDB.

Some operation codes are further qualified by a service action code (see 4.2.5.2). In such cases, the
operation code and service action code combine to specify the command being requested. The location of the
SERVICE ACTION field in the CDB varies depending on the operation code value. Operation codes and service
action codes are defined in this standard and command standards.

Table 24 — OPERATION CODE field

Code Length of CDB Generic CDB format | Reference
00h to 1Fh | 6 byte command see table 3 4.2.2.1
20h to 5Fh 10 byte command see table 5 4222
60h to 7Dh | Reserved

7Eh variable (i.e., extended) see table 21 4242

7Fh variable see table 19 4.2.31
80h to 9Fh | 16 byte command see table 13 4224
AOh to BFh | 12 byte command see table 7 4.2.2.3
COh to FFh | vendor specific

4.2.5.2 Service action

The SERVICE ACTION field provides further qualification for the OPERATION CODE field for some commands,
allowing for:

a) unrelated commands that share the same operation code (e.g., the REPORT SUPPORTED
OPERATION CODES command and the REPORT TARGET PORT GROUPS command); and

b) a set of related functions that share the same operation code (e.g., the PERSISTENT RESERVE IN
command).

4.2.5.3 Logical block address

The logical block addresses on a logical unit or within a volume or partition shall begin with block zero and be
contiguous up to the last logical block of that logical unit or within that volume or partition.

The typical 10-byte CDB format and typical 12-byte CDB format allow 32-bit LOGICAL BLOCK ADDRESS fields.
The 16-byte CDB has two typical formats:

a) one allows a 32-bit LOGICAL BLOCK ADDRESS field (see table 14); and
b) the other allows a 64-bit LOGICAL BLOCK ADDRESS field (see table 15).

The typical 32-byte variable length CDB format (see table 20) allows a 64-bit LOGICAL BLOCK ADDRESS field.

LOGICAL BLOCK ADDRESS fields in additional parameter data have their length specified for each occurrence.
See the specific command descriptions.
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4.2.5.4 Transfer length

The TRANSFER LENGTH field specifies the amount of data to be transferred, usually the number of blocks. Some
commands use transfer length to specify the requested number of bytes to be sent as defined in the command
description.

In commands that use multiple bytes for the TRANSFER LENGTH field, a transfer length of zero specifies that no
data transfer shall take place. This condition shall not be considered an error. A value of one or greater
specifies the number of blocks or bytes that shall be transferred.

Refer to the specific command description for further information.
4.2.5.5 Parameter list length

The PARAMETER LIST LENGTH field is used to specify the number of bytes available for transfer in the Data-Out
Buffer. This field is typically used in CDBs for parameters that are sent to a device server (e.g., mode param-
eters, diagnostic parameters, log parameters). A parameter length of zero specifies that no data shall be
transferred. This condition shall not be considered an error, unless otherwise specified.

4.2.5.6 Allocation length

The ALLOCATION LENGTH field specifies the maximum number of bytes or blocks that an application client has
allocated in the Data-In Buffer. The ALLOCATION LENGTH field specifies bytes unless a different requirement is
stated in the command definition.

An allocation length of zero specifies that no data shall be transferred. This condition shall not be considered
an error.

The device server shall terminate transfers to the Data-In Buffer when the number of bytes or blocks specified
by the ALLOCATION LENGTH field have been transferred or when all available data have been transferred,
whichever is less. The allocation length is used to limit the maximum amount of variable length data (e.g.,
mode data, log data, diagnostic data) returned to an application client. If the information being transferred to
the Data-In Buffer includes fields containing counts of the number of bytes in some or all of the data (e.g., a
PARAMETER DATA LENGTH field, a PAGE LENGTH field, a DESCRIPTOR LENGTH field, an AVAILABLE DATA field), then
the contents of these fields shall not be altered to reflect the truncation, if any, that results from an insufficient
ALLOCATION LENGTH value, unless the standard that describes the Data-In Buffer format states otherwise.

If the amount of information that is available to be transferred exceeds the maximum value that the
ALLOCATION LENGTH field in combination with other fields in the CDB is capable of specifying, then no data

shall be transferred and the command shall be terminated with CHECK CONDITION status, with the sense
key set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN CDB.

4.3 Data field requirements

4.3.1 ASCII data field requirements

ASCII data fields shall contain only ASCII printable characters (i.e., code values 20h to 7Eh) and may be
terminated with one or more ASCII null (i.e., code value 00h) characters.

ASCII data fields described as being left-aligned shall have any unused bytes at the end of the field (i.e.,
highest offset) and the unused bytes shall be filled with ASCII space characters (i.e., code value 20h).
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ASCII data fields described as being right-aligned shall have any unused bytes at the start of the field (i.e.,
lowest offset) and the unused bytes shall be filled with ASCII space characters (i.e., code value 20h).

4.3.2 Null data field termination and zero padding requirements
A data field that is described as being null-terminated shall have:

1) zero or more bytes that contain ASCII or UTF-8 characters that are not the ASCII null (i.e., code value
00h) character;

2) followed by one byte that contains the ASCII/UTF-8 null character; and

3) followed by zero or more bytes whose contents are ignored.

A data field may be specified to be a fixed length. The length specified for a data field may be greater than the
length required to contain the contents of the field. A data field may be specified to have a length that is a
multiple of a given value (e.g., a multiple of four bytes). When such fields are described as being null-padded,
the bytes, if any, between the end of the data and the end of the field data shall contain ASCII or UTF-8 null
(i.e., code value 00h) characters. When such fields are described as being zero-padded, the bytes, if any,
between the end of the data and the end of the field data shall contain zeros.

NOTE 1 - There is no difference between the pad byte contents in null-padded and zero-padded fields. The
difference is in the format of the other bytes in the field.

A data field that is described as being both null-terminated and null-padded shall have at least one byte
containing an ASCII or UTF-8 null (i.e., code value 00h) character in the end of the field (i.e., highest offset)
and may have more than one byte containing ASCII or UTF-8 null characters to meet the specified field length
requirements. If more than one byte in a null-terminated, null-padded field contains the ASCII or UTF-8 null
character, then all the bytes containing the ASCII or UTF-8 null character shall be at the end of the field (i.e.,
only the highest offsets).

4.3.3 Variable type data field requirements

Parameter lists may contain fields or descriptors in which data may be represented in different formats. To
indicate which format is being used a field may be defined that contains a code set enumeration (see table
25).

Table 25 — Code set enumeration

Code Description

Oh Reserved

1h The associated fields or descriptors contain binary values

2h The associated fields or descriptors contain ASCII printable characters
(i.e., code values 20h to 7Eh)

3h The associated fields or descriptors contain UTF-8 codes

4h to Fh | Reserved
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4.3.4 Port identifier field requirements

The contents of RELATIVE PORT IDENTIFIER fields, RELATIVE INITIATOR PORT IDENTIFIER fields, and RELATIVE
TARGET PORT IDENTIFIER fields are defined in table 26.

Table 26 — Relative port identifier values

Value Description
Oh Reserved
1h Relative port 1, historically known as port A
2h Relative port 2, historically known as port B
3h to FFFFh | Relative port 3 to 65 535

4.4 Sense data

4.4.1 Sense data introduction

Sense data shall be returned in the same |_T nexus transaction as the status and as parameter data in
response to the REQUEST SENSE command (see 6.36). Sense data returned in the same |_T nexus trans-
action as the status shall be either fixed format or descriptor format sense data format based on the value of
the D_SENSE bit in the Control mode page (see 7.5.13). The REQUEST SENSE command may be used to
request either fixed format sense data or descriptor format sense data.

The first byte of all sense data contains the RESPONSE CODE field (see table 27) that indicates the report type
and format of the sense data.

Table 27 — Sense data response codes

Report type Sense data format
Response
Code Description Reference Description Reference

00h to 6Fh Reserved

70h Current information 4.4.6 Fixed 443

71h Deferred error 447 Fixed 443

72h Current information 4.4.6 Descriptor 442

73h Deferred error 4.4.7 Descriptor 4.4.2
74h to 7Eh Reserved

7Fh Vendor specific

If sense data is returned in the same |_T nexus transaction as the status, the RESPONSE CODE field shall be set
to 70h in all unit attention condition sense data in which:

a) the ADDITIONAL SENSE CODE field is set to 29h; or
b) the additional sense code is set to MODE PARAMETERS CHANGED.
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4.4.2 Descriptor format sense data
4.4.2.1 Descriptor format sense data overview

The descriptor format sense data for response codes 72h (i.e., current information) and 73h (i.e., deferred
errors) is defined in table 28.

Table 28 — Descriptor format sense data

Btheit 7 6 5 4 3 2 1 0
0 Reserved RESPONSE CODE (72h or 73h)
1 Reserved ‘ SENSE KEY
2 ADDITIONAL SENSE CODE
3 ADDITIONAL SENSE CODE QUALIFIER
4 SDAT_OVFL Reserved
5
6 Reserved
7 ADDITIONAL SENSE LENGTH (n-7)
Sense data descriptor list
8
Sense data descriptor (see table 29) [first]
Sense data descriptor (see table 29) [last]
n

The contents of the RESPONSE CODE field indicate the report type and format of the sense data (see 4.4.1). For
descriptor format sense data, the RESPONSE CODE field shall be set to 72h or 73h.

The SENSE KEY field, ADDITIONAL SENSE CODE field, and ADDITIONAL SENSE CODE QUALIFIER field provide a
hierarchy of information. The hierarchy provides a top-down approach for an application client to determine
information relating to the reported condition.

The SENSE KEY field indicates generic information describing a reported condition. The sense keys are defined
in 4.4.8.

The ADDITIONAL SENSE CODE field indicates further information related to the condition reported in the SENSE
KEY field. Support of the additional sense codes not required by this standard is optional. For a list of additional
sense codes see 4.4.8. If the device server does not have further information related to the reported condition,
the ADDITIONAL SENSE CODE field shall be set to zero.

The ADDITIONAL SENSE CODE QUALIFIER field indicates detailed information related to the condition reported in
the ADDITIONAL SENSE CODE field. If the condition is reported by the device server, the value returned shall be
as defined in 4.4.8. If the device server does not have detailed information related to the reported condition,
the ADDITIONAL SENSE CODE QUALIFIER field shall be set to zero.
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A sense data overflow (SDAT_OVFL) bit set to one indicates that the device server truncated the sense data to
limit the sense data length to less than or equal to the length specified in the MAXIMUM SENSE DATA LENGTH field
in the Control Extension mode page (see 7.5.14). A SDAT_OVFL bit set to zero indicates that the device server
did not truncate the sense data to limit the sense data length to less than or equal to the length specified in the
MAXIMUM SENSE DATA LENGTH field in the Control Extension mode page.

The ADDITIONAL SENSE LENGTH field indicates the number of additional sense bytes that follow. The additional
sense length shall be less than or equal to 244 (i.e., limiting the total length of the sense data to 252 bytes). If
the sense data is being transferred as parameter data by a REQUEST SENSE command, then the contents of
the ADDITIONAL SENSE LENGTH field are not altered based on the allocation length (see 4.2.5.6). If the sense
data is being transferred in the same |_T nexus transaction as the status and the sense data is longer than the
length specified in the MAXIMUM SENSE DATA LENGTH field in the Control Extension mode page (see 7.5.14),
then the device server shall limit the number of sense data bytes to less than or equal to the length specified
in the MAXIMUM SENSE DATA LENGTH field in the Control Extension mode page by discarding entire descriptors
(i.e., not including a partial descriptor). The maximum total length of the sense data transferred by the device
server is indicated in the MAXIMUM SUPPORTED SENSE DATA LENGTH field in the Extended INQUIRY VPD page
(see 7.7.7).

Sense data descriptors (see table 29) provide specific sense information. A given type of sense data
descriptor shall be included in the sense data only if that descriptor contains valid information.

Table 29 — Sense data descriptor

Btheit 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE
1 ADDITIONAL LENGTH (n-1)
2
Sense data descriptor specific
n

The DESCRIPTOR TYPE field (see table 30) identifies the type of sense data descriptor.

Table 30 — DESCRIPTOR TYPE field (part 1 of 2)

Number of
descriptors
allowed
Code Description (maximum) Reference
00h Information 1@ 4422
01h Command specific information 18 4423
02h Sense key specific 18 4424
03h Field replaceable unit 18 4425
04h Stream commands 1 SSC-5
05h Block commands 12 SBC-5
@ The direct access block device sense data descriptor, if used, is used by a direct access
block device instead of the information sense data descriptor, command specific informa-
tion sense data descriptor, sense key specific sense data descriptor, field replaceable
unit sense data descriptor, and block commands sense data descriptor. See SBC-5.
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Table 30 — DESCRIPTOR TYPE field (part 2 of 2)

Number of
descriptors
allowed
Code Description (maximum) Reference
06h OSD object identification 1 OSsD
07h OSD response integrity check value 1 OsD
08h OSD attribute identification 1 OosD
0%h ATA Status Return 1 SAT-5
OAh Another progress indication 32 4426
0Bh User data segment referral SBC-5
0Ch Forwarded sense data 2 4427
0Dh Direct access block device 18 SBC-5
OEh Device designation 1 44.2.8
OFh Microcode activation 1 4429
10h to 7Fh | Reserved
80h to FFh | Vendor specific 4.4.2.10
@ The direct access block device sense data descriptor, if used, is used by a direct access
block device instead of the information sense data descriptor, command specific informa-
tion sense data descriptor, sense key specific sense data descriptor, field replaceable
unit sense data descriptor, and block commands sense data descriptor. See SBC-5.

The ADDITIONAL LENGTH field indicates the number of sense data descriptor specific bytes that follow in the

sense data descriptor.

4.4.2.2 Information sense data descriptor

The information sense data descriptor (see table 31) is included in the descriptor format sense data if device
type information or command specific information is available as defined in this standard or a command
standard. See 4.4.4 for device server requirements regarding how values are returned in the INFORMATION

field.
Table 31 — Information sense data descriptor
Btheit 7 6 5 4 3 2 1 0

0 DESCRIPTOR TYPE (00h)

1 ADDITIONAL LENGTH (0OAh)

2 VALID (1b) ‘ Reserved

3 Reserved

4 (MSB)

INFORMATION

1 (LSB)
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The DESCRIPTOR TYPE field and ADDITIONAL LENGTH field are described in 4.4.2.1 and shall be set as shown in
table 31 for the information sense data descriptor.

The VALID bit shall be set to one.

NOTE 2 - In SPC-2, in the fixed format sense data (see 4.4.3), and in sense data descriptors other than the
information sense data descriptor that contain a VALID bit and an INFORMATION field (e.g., the direct access
block device sense data descriptor (see SBC-5)), the VALID bit indicates whether the contents of the INFOR-
MATION field are valid as defined by a command standard. Since the contents of the INFORMATION field are
valid whenever the information sense data descriptor is included in the sense data, the only legal value for the
VALID bit in the information sense data descriptor is one.

The contents of the INFORMATION field are device type or command specific and are defined in a command
standard.

4.4.2.3 Command-specific information sense data descriptor

The command-specific information sense data descriptor (see table 32) is included in the descriptor format
sense data if sense data information is available that depends on the command for which the reported
condition occurred. See 4.4.5 for device server requirements regarding how values are returned in the
COMMAND-SPECIFIC INFORMATION field.

Table 32 — Command-specific information sense data descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE (01h)
1 ADDITIONAL LENGTH (0Ah)
2 Reserved
3 Reserved
4 (MSB)
COMMAND-SPECIFIC INFORMATION
1 (LSB)

The DESCRIPTOR TYPE field and ADDITIONAL LENGTH field are described in 4.4.2.1 and shall be set as shown in
table 32 for the command-specific information sense data descriptor.

The contents of the COMMAND-SPECIFIC INFORMATION field are command specific, and are defined in this
standard or a command standard.
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4.4.2.4 Sense key specific sense data descriptor

4.4.2.4.1 Sense key specific sense data descriptor overview

The sense key specific sense data descriptor (see table 33) is included in the descriptor format sense data if
additional information is available about the reported condition described in 4.4.2.1. The format and content of

the sense key specific information depends on the value in the SENSE KEY field (see 4.4.2.1).

Table 33 — Sense key specific sense data descriptor

Btheit 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE (02h)
1 ADDITIONAL LENGTH (06h)
2 Reserved
3 Reserved
4 SKsV (1b)
5 sense key specific information (see table 34)
6
7 Reserved

The DESCRIPTOR TYPE field and ADDITIONAL LENGTH field are described in 4.4.2.1 and shall be set as shown in
table 33 for the sense-key specific sense data descriptor.

The sense-key specific valid (SKsV) bit shall be set to one.

NOTE 3 - In SPC-2, in the fixed format sense data (see 4.4.3), and in sense data descriptors other than the
sense key specific sense data descriptor that contain a VALID bit and an INFORMATION field (e.g., the direct
access block device sense data descriptor (see SBC-5)), the sksv bit indicates whether the sense key
specific information is valid as defined by a command standard. Since the sense key specific information is
valid whenever a sense key specific sense data descriptor is included in the sense data, the only legal value
for the sksv bit in the sense key specific sense data descriptor is one.

The content and format of the sense key specific information (see table 34) is determined by the value of the
SENSE KEY field (see 4.4.2.1).

Table 34 — Sense key specific information definitions (part 1 of 2)

Sense key Sense key specific information Reference
ILLEGAL REQUEST Field pointer 44242
HARDWARE ERROR, Actual retry count 44243

MEDIUM ERROR, or
RECOVERED ERROR

NO SENSE or NOT READY Progress indication 44244
COPY ABORTED Segment pointer 44245
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Table 34 — Sense key specific information definitions (part 2 of 2)

Sense key Sense key specific information Reference
UNIT ATTENTION Unit attention condition queue overflow 44246
All other sense keys In descriptor format sense data:

a) the sense key specific sense data descriptor shall
not appear in the sense data descriptor list; and
b) in other sense data descriptors that contain an sksv
bit and sense key specific information (e.g., the
direct access block device sense data descriptor
(see SBC-5)), the sKsv bit shall be set to zero.
In fixed format sense data (see 4.4.3), the sKsv bit shall be
set to zero.

4.4.2.4.2 Field pointer sense key specific information

If the sense key is ILLEGAL REQUEST, the sense key specific information (see table 33) shall have the
content and format shown in table 35.

Table 35 — Field pointer sense key specific information

Bit
Byte 7 6 5 4 3 2 1 0
0 SKSV c/b Reserved BPV BIT POINTER
1 (MSB)
FIELD POINTER -
2 (LSB)

The sKsvV bit is described in 4.4.2.4.1 for descriptor format sense data and in 4.4.3 for fixed format sense data.

A command data (c/D) bit set to one indicates that the illegal parameter is in the CDB. A c/D bit set to zero
indicates that the illegal parameter is in the data parameters transferred by the application client in the
Data-Out Buffer.

A bit pointer valid (BPV) bit set to zero indicates that the value in the BIT POINTER field is not valid. A BPV bit set
to one indicates that the BIT POINTER field specifies which bit of the byte designated by the FIELD POINTER field
is in error. If a multiple-bit field is in error, the BIT POINTER field shall point to the first bit (i.e., the left-most bit) of
the field. If several consecutive bits are reserved, each bit should be treated as a single-bit field.

The FIELD POINTER field indicates which byte of the CDB or of the parameter data was in error. Bytes are
numbered starting from zero, as shown in the tables describing the commands and parameters. If a
multiple-byte field is in error, the field pointer shall point to the first byte (i.e., the left-most byte) of the field. If
several consecutive bytes are reserved, each shall be treated as a single-byte field.

NOTE 4 - The byte or bytes identified as being in error may not be the bytes that need to be changed to
correct the problem.
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4.4.2.4.3 Actual retry count sense key specific information

If the sense key is HARDWARE ERROR, MEDIUM ERROR, or RECOVERED ERROR, then the sense key
specific information (see table 33) shall have the content and format shown in table 36.

Table 36 — Actual retry count sense key specific information

Bit
Byte 7 4 0
0 SKSV Reserved
1 MSB
( ) ACTUAL RETRY COUNT —
2 (LSB)

The sKsvV bit is described in 4.4.2.4.1 for descriptor format sense data and in 4.4.3 for fixed format sense data.

The ACTUAL RETRY COUNT field contains vendor specific information on the number of retries of the recovery
algorithm used in attempting to recover an error or exception condition. This field should be computed in the
same way as the retry count fields within the Read-Write Error Recovery mode page (see SBC-5, SSC-5, and
MMC-6).

4.4.2.4.4 Progress indication sense key specific information

If the sense key is NO SENSE or NOT READY, the sense key specific information (see table 33) shall have
the content and format shown in table 37.

Table 37 — Progress indication sense key specific information

Bit
Byte 4 ) ;
0 SKSV Reserved
1 MSB
( ) PROGRESS INDICATION
) (LSB)

The sSKsvV bit is described in 4.4.2.4.1 for descriptor format sense data and in 4.4.3 for fixed format sense data.

The PROGRESS INDICATION field is a percent complete indication in which the value is a numerator that has
65 536 (i.e., 10000h) as its denominator. The progress indication shall be based upon the total operation. The
progress indication numerator should be time related; however, this is not an absolute requirement.

EXAMPLE - Since format time varies with the number of defects encountered, etc., the device server may assign values
to various steps within the process, and use these values as the progress indication numerator. The granularity of these
steps should be small enough to provide reasonable assurances to the application client that progress is being made.
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4.4.2.4.5 Segment pointer sense key specific information

If the sense key is COPY ABORTED, the sense key specific information (see table 33) shall have the content
and format shown in table 38.

Table 38 — Segment pointer sense key specific information

Bit
Byte 7 6 5 4 3 2 1 0
0 SKSV Reserved SD Reserved BPV BIT POINTER
1 (MSB)
FIELD POINTER —
2 (LSB)

The sKsvV bit is described in 4.4.2.4.1 for descriptor format sense data and in 4.4.3 for fixed format sense data.

The segment descriptor (SD) bit indicates whether the field pointer is relative to the start of the parameter list
or to the start of a segment descriptor. An SD bit set to zero indicates that the field pointer is relative to the start
of the parameter list. An SD bit set to one indicates that the field pointer is relative to the start of the segment
descriptor indicated by the third and fourth bytes of the COMMAND-SPECIFIC INFORMATION field (see 5.19.8.4).

A bit pointer valid (BPV) bit set to zero indicates that the value in the BIT POINTER field is not valid. A BPV bit set
to one indicates that the BIT POINTER field specifies which bit of the byte designated by the FIELD POINTER field
is in error. If a multiple-bit field is in error, the BIT POINTER field shall point to the most-significant (i.e., left-most)
bit of the field.

The FIELD POINTER field indicates which byte of the parameter list or segment descriptor was being processed
when the error or exception condition was detected.

If the SD bit is set to zero and the byte in error has an offset greater than FFFFh, the FIELD POINTER field shall
be set to FFFFh and the BPV bit shall be set to zero.

4.4.2.4.6 Unit attention condition queue overflow sense key specific information

If the sense key is UNIT ATTENTION, the sense key specific information (see table 33) shall have the content
and format shown in table 39.

Table 39 — Unit attention condition queue overflow sense key specific information

Bthe't 7 6 5 4 3 2 1 0
0 SKSV Reserved OVERFLOW
1
Reserved
2

The sksv bit is described in 4.4.2.4.1 for descriptor format sense data and in 4.4.3 for fixed format sense data.

An OVERFLOW bit set to one indicates that the unit attention condition queue has overflowed. An OVERFLOW bit
set to zero indicates that the unit attention condition queue has not overflowed.

58 Working Draft SCSI Primary Commands - 6 (SPC-6)



This page contains no comments



January 17, 2024 T10/BSR INCITS 566 Revision 12

4.4.2.5 Field replaceable unit sense data descriptor

The field replaceable unit sense data descriptor (see table 40) is included in the descriptor format sense data
if information is available about a component associated with the sense data.

Table 40 — Field replaceable unit sense data descriptor

Byf;" 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE (03h)
1 ADDITIONAL LENGTH (02h)
2 Reserved
3 FIELD REPLACEABLE UNIT CODE

The DESCRIPTOR TYPE and ADDITIONAL LENGTH fields are described in 4.4.2.1 and shall be set as shown in
table 40 for the field replaceable unit sense data descriptor.

Non-zero values in the FIELD REPLACEABLE UNIT CODE field are used to identify a component associated with
the sense data. A value of zero in this field indicates that no specific component has been associated with the
sense data or that the data is not available. The format of this information is not specified by this standard.
Additional information about the field replaceable unit may be available in the ASCII Information VPD page
(see 7.7.3), if supported by the device server.

4.4.2.6 Another progress indication sense data descriptor

If the sense key is set to NO SENSE or NOT READY, another progress indication sense data descriptor (see
table 41) may be included in the descriptor format sense data to provide a progress indication for one
operation other than the one described by the non-descriptor fields in 4.4.2.1. The sense data should include
one another progress indication sense data descriptor for each operation for which the device server is able to
report progress other than the operation described by the non-descriptor fields in 4.4.2.1.

Table 41 — Another progress indication sense data descriptor

Btheit 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE (OAh)
1 ADDITIONAL LENGTH (06h)
2 ANOTHER SENSE KEY
3 ANOTHER ADDITIONAL SENSE CODE
4 ANOTHER ADDITIONAL SENSE CODE QUALIFIER
5 Reserved
: (MSB) ANOTHER PROGRESS INDICATION W

The DESCRIPTOR TYPE field and ADDITIONAL LENGTH field are described in 4.4.2.1 and shall be set as shown in
table 41 for the progress indications sense data descriptor.

The ANOTHER SENSE KEY field indicates generic information about the operation for which this another
progress indication sense data descriptor provides a progress indication. A list of sense key values is in 4.4.8.
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The ANOTHER ADDITIONAL SENSE CODE field indicates further information about the operation for which this
another progress indication sense data descriptor provides a progress indication. A list of additional sense
codes is in 4.4.8.

The ANOTHER ADDITIONAL SENSE CODE QUALIFIER field indicates detailed information related to the additional
sense code for the operation for which this another progress indication sense data descriptor provides a
progress indication. The value returned in the ADDITIONAL SENSE CODE QUALIFIER field shall be as defined in
4.4.8.

The ANOTHER PROGRESS INDICATION field indicates a percent complete for the operation indicated by the
ANOTHER SENSE KEY field, the ANOTHER ADDITIONAL SENSE CODE field, and the ANOTHER ADDITIONAL SENSE CODE
QUALIFIER field. The value in the ANOTHER PROGRESS INDICATION field shall be as defined in 4.4.2.4.4.

4.4.2.7 Forwarded sense data

Forwarded sense data descriptors (see table 42) are included in the descriptor format sense data if status and
sense data is available from another device server as part of command completion (e.g., an exception
condition returned by a copy target device in an EXTENDED COPY command (see 6.6) during segment
descriptor processing).

Table 42 — Forwarded sense data descriptor

Bit
7 6 5 4 3 2 1 0
Byte

0 DESCRIPTOR TYPE (0Ch)

1 ADDITIONAL LENGTH (n-1)

2 FSDT Reserved ‘ SENSE DATA SOURCE

3 FORWARDED STATUS

4
FORWARDED SENSE DATA

n

The DESCRIPTOR TYPE field is described in 4.4.2.1. The DESCRIPTOR TYPE field shall be set as shown in table 42
for the forwarded sense data descriptor.

The ADDITIONAL LENGTH field shall be set to:

a) a minimum of 22, if the FORWARDED SENSE DATA field contains fixed format sense data (i.e., the
RESPONSE CODE field (see 4.4.1) in the forwarded sense data is 70h or 71h);

b) a minimum of 10, if the FORWARDED SENSE DATA field contains descriptor format sense data (i.e., the
RESPONSE CODE field in the forwarded sense data is 72h or 73h); and

c) two less than a multiple of four (i.e., the FORWARDED SENSE DATA field is a multiple of four bytes in
length).

A forwarded sense data truncated (FSDT) bit set to one indicates that the contents of the FORWARDED SENSE
DATA field have been truncated (i.e., the FORWARDED SENSE DATA field does not contain all of the sense data
that was supplied). An FSDT bit set to zero indicates that the contents of the FORWARDED SENSE DATA field have
not been truncated.
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The SENSE DATA SOURCE field (see table 43) indicates the supplier of the forwarded sense data.

Table 43 — SENSE DATA SOURCE field

Code Description

Oh Unknown

1h EXTENDED COPY command copy source (see 5.19.8.2)

2h EXTENDED COPY command copy destination 1 (see 5.19.8.2)

3h EXTENDED COPY command copy destination 2 (see 5.19.8.2)

4h EXTENDED COPY command copy destination 3 (see 5.19.8.2)

5h EXTENDED COPY command copy destination 4 (see 5.19.8.2)

6h EXTENDED COPY command copy destination 5 (see 5.19.8.2)

7h EXTENDED COPY command copy destination 6 (see 5.19.8.2)

8h EXTENDED COPY command copy destination 7 (see 5.19.8.2)

9h EXTENDED COPY command copy destination 8 (see 5.19.8.2)
all others | Reserved

The FORWARDED STATUS field contains the status code (see SAM-6) returned by the supplier of the forwarded

sense data at the same time that the forwarded sense data was returned.

The FORWARDED SENSE DATA field contains the forwarded sense data. The FORWARDED SENSE DATA field is a

zero-padded (see 4.3.2) field whose length is a multiple of four bytes.

4.4.2.8 Device designation sense data descriptor

The device designation sense data descriptor (see table 44) is included in the descriptor format sense data if
device designation information is available.

Table 44 — Device designation sense data descriptor

Byti" 7 5 4 3 2 1 0
0 DESCRIPTOR TYPE (OEh)
1 ADDITIONAL LENGTH (n-1)
2 Reserved
3 DESCRIPTOR USAGE REASON
4
Device designation descriptor
n

The DESCRIPTOR TYPE field and ADDITIONAL LENGTH field are described in 4.4.2.1. The DESCRIPTOR TYPE field
shall be set as shown in table 44 for the device designation sense data descriptor.
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The DESCRIPTOR USAGE REASON field (see table 45) indicates the reason for inclusion of the device designation
information.

Table 45 — DESCRIPTOR USAGE REASON field

Code Description Reference
00h The reason is not known.
01h The device designation descriptor indicates the logical unit to which 5.8.9.6
the application client should:
a) send this command; and
b) any subsequent commands with the same operation code
and service action.
02h The device designation descriptor indicates the logical unit to which 5.8.9.6
the application client should send this command.
03h The device designation descriptor indicates an administrative logical 5.8.11
unit to which the subsidiary logical unit has a new binding.
04h The device designation descriptor indicates an administrative logical 5.8.8.4
unit to which the subsidiary logical unit has an existing binding.
all others | Reserved

The device designation descriptor is a designation descriptor (see 7.7.6.1).
The designation descriptor shall contain:

a) an ASSOCIATION field set to 00b (i.e., logical unit);
b) the DESIGNATOR field set to indicate the logical unit; and
C) a DESIGNATOR TYPE field set to:

A) 2h (i.e., EUI);

B) 3h (i.e., NAA);

C) 8h (i.e., SCSI name string); or

D) Ah (i.e., UUID).

4.4.2.9 Microcode activation sense data descriptor
The microcode activation sense data descriptor (see table 46) is included in the descriptor format sense data,
if the deferred microcode contains information that the device server may use to return the fields contained in

this descriptor.

Table 46 — Microcode activation sense data descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE (OFh)
1 ADDITIONAL LENGTH (06h)
2
oo Reserved
(MSB)
MICROCODE ACTIVATION TIME —
(LSB)
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The DESCRIPTOR TYPE field and ADDITIONAL LENGTH field are described in 4.4.2.1 and shall be set as shown in

table 46

for the microcode activation sense data descriptor.

The MICROCODE ACTIVATION TIME field indicates the time in seconds that the device server expects to take to

activate
activate

the deferred microcode. A MICROCODE ACTIVATION TIME field set to zero indicates that the time to
deferred microcode is unknown.

The time the device server expects to take to activate the deferred microcode:

a)

4.4.2.10

begins at the time when the device server processes:

A) a WRITE BUFFER command (see 6.49) with the MODE field set to OFh (i.e., activate deferred
microcode); or

B) another enabled activation method (see 5.5.2);

and

ends at the time when the device server is ready to respond to INQUIRY commands (see 6.7) with the

new microcode value contained in the PRODUCT REVISION LEVEL field and has established a unit

attention condition with the additional sense code set to MICROCODE HAS BEEN CHANGED.

Vendor specific sense data descriptors

Vendor specific sense data descriptors (see table 47) may be included in the descriptor format sense data if
vendor specific data is available that further defines the nature of the reported condition.

Table 47 — Vendor specific sense data descriptor

Byf;" 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE (80h to FFh)
1 ADDITIONAL LENGTH (n-1)
2
Vendor specific
n

The DESCRIPTOR TYPE field and ADDITIONAL LENGTH field are described in 4.4.2.1. The DESCRIPTOR TYPE field

shall be

set as shown in table 47 for the vendor specific sense data descriptor.
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4.4.3 Fixed format sense data

The fixed format sense data for response codes 70h (current information) and 71h (deferred errors) is defined
in table 48.

Table 48 — Fixed format sense data

Bit
Byte 7 6 5 4 3 2 1 0

0 VALID RESPONSE CODE (70h or 71h)

1 Reserved

2 FILEMARK ‘ EOM ILI SDAT_OVFL‘ SENSE KEY

3 (MSB)
INFORMATION

(LSB)
ADDITIONAL SENSE LENGTH (n-7)
(MSB)

COMMAND-SPECIFIC INFORMATION
1" (LSB)
12 ADDITIONAL SENSE CODE
13 ADDITIONAL SENSE CODE QUALIFIER
14 FIELD REPLACEABLE UNIT CODE
15 SKSV
16 sense key specific information (see 4.4.2.4)
17
18
oo Additional sense bytes

n

A VALID bit set to zero indicates that the INFORMATION field is not defined in this standard or any other
command standard. A VALID bit set to one indicates the INFORMATION field contains valid information as defined
in this standard or a command standard. See 4.4.4 for device server requirements regarding the VALID bit.

The contents of the RESPONSE CODE field indicate the report type and format of the sense data (see 4.4.1). For
fixed format sense data, the RESPONSE CODE field shall be set to 70h or 71h.

The meaning of the FILEMARK bit is device type or command specific (e.g., see the SSC-5 READ command
and SPACE command for examples of FILEMARK bit usage) and the bit is defined in a command standard.

The meaning of the end-of-medium (EOM) bit is device type or command specific (e.g., see the SSC-5 READ
command, SPACE command, and WRITE command for examples of EOM bit usage) and the bit is defined in a
command standard.

The meaning of the incorrect length indicator (ILI) bit is device type or command specific (e.g., see the SSC-5
READ command an example of ILI bit usage) and the bit is defined in a command standard.

The SDAT_OVFL bit, SENSE KEY field, ADDITIONAL SENSE CODE field, and ADDITIONAL SENSE CODE QUALIFIER field
are described in 4.4.2.1.
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The contents of the INFORMATION field are device type or command specific and are defined in a command
standard. See 4.4.4 for device server requirements regarding how values are returned in the INFORMATION
field.

The ADDITIONAL SENSE LENGTH field indicates the number of additional sense bytes that follow. The additional
sense length shall be less than or equal to 244 (i.e., limiting the total length of the sense data to 252 bytes). If
the sense data is being returned as parameter data by a REQUEST SENSE command, then the contents of
the ADDITIONAL SENSE LENGTH field are not altered based on the allocation length (see 4.2.5.6). If the sense
data is being returned in the same |_T nexus transaction as the status and the sense data is longer than the
length specified in the MAXIMUM SENSE DATA LENGTH field in the Control Extension mode page (see 7.5.14),
then the device server shall limit the number of sense data bytes to less than or equal to the length specified
in the MAXIMUM SENSE DATA LENGTH field in the Control Extension mode page. The maximum total length of the
sense data returned by the device server is indicated in the MAXIMUM SUPPORTED SENSE DATA LENGTH field in
the Extended INQUIRY VPD page (see 7.7.7).

The contents of the COMMAND-SPECIFIC INFORMATION field are command specific, and are defined in this
standard or a command standard. The COMMAND-SPECIFIC INFORMATION field should be ignored in sense data:

a) for a command or operation for which the COMMAND-SPECIFIC INFORMATION field is not defined; or
b) thatis not related to a command or operation (e.g., pollable sense data (see 5.12)).

See 4.4.5 for device server requirements regarding how values are returned in the COMMAND-SPECIFIC INFOR-
MATION field.

The FIELD REPLACEABLE UNIT CODE field is described in 4.4.2.5.

A sense-key specific valid (SksV) bit set to one indicates the sense key specific information is valid as defined
in this standard. An SKsvV bit set to zero indicates that the content and format of the sense key specific infor-
mation is not as defined by this standard.

The sense key specific information is described in 4.4.2.4.
The additional sense bytes may contain:

a) information related to conditions detected during the processing of an EXTENDED COPY command
(see 5.19.8.4); and/or
b) vendor specific data that further defines the nature of the reported condition.

4.4.4 Returning a value in the INFORMATION field in the sense data
To return a value less than or equal to FFFF FFFFh in the INFORMATION field:

a) if fixed format sense data (see 4.4.3) is being returned, the device server shall set the VALID bit to one
and shall set the INFORMATION field to the value; and

b) if descriptor format sense data (see 4.4.2) is being returned and a sense data descriptor that contains
a VALID bit and an INFORMATION field is being returned (e.g., the information descriptor (see 4.4.2.2) or
the direct access block device sense data descriptor (see SBC-5)), then the device server shall set
the VALID bit to one, the first four bytes of the INFORMATION field to zero, and the next four bytes of the
INFORMATION field to the value.
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To return a value greater than FFFF FFFFh in the INFORMATION field:

a) if fixed format sense data (see 4.4.3) is being returned, the device server shall set the VALID bit to zero
and shall set the INFORMATION field to a vendor specific value. The value is not able to be reported;
and

b) if descriptor format sense data (see 4.4.2) is being returned and a sense data descriptor that contains
a VALID bit and an INFORMATION field is being returned (e.g., the information descriptor (see 4.4.2.2) or
the direct access block device sense data descriptor (see SBC-5)), then the device server shall set
the VALID bit to one and shall set the INFORMATION field to the value.

To return sense data and not return a value in the INFORMATION field:

a) if fixed format sense data (see 4.4.3) is being returned, the device server shall set the VALID bit to zero
and shall set the INFORMATION field to a vendor specific value; and
b) if descriptor format sense data (see 4.4.2) is being returned, then:
A) the device server shall not return an information descriptor (see 4.4.2.2); and
B) if a sense data descriptor other than an information descriptor that contains a VALID bit and an
INFORMATION field is being returned (e.g., the direct access block device sense data descriptor
(see SBC-5)), then the device server shall set the VALID bit to zero and shall set the INFORMATION
field to a vendor specific value.

4.4.5 Returning a value in the COMMAND-SPECIFIC INFORMATION field in the sense data
To return a value less than or equal to FFFF FFFFh in the COMMAND-SPECIFIC INFORMATION field:

a) if fixed format sense data (see 4.4.3) is being returned, the device server shall set the
COMMAND-SPECIFIC INFORMATION field to the value; and

b) if descriptor format sense data (see 4.4.2) is being returned and a sense data descriptor that contains
a COMMAND-SPECIFIC INFORMATION field is being returned (e.g., the command-specific information
descriptor (see 4.4.2.3) or the direct access block device sense data descriptor (see SBC-5)), then
the device server shall set the first four bytes of the COMMAND-SPECIFIC INFORMATION field to zero, and
the next four bytes of the COMMAND-SPECIFIC INFORMATION field to the value.

To return a value greater than FFFF FFFFh in the COMMAND-SPECIFIC INFORMATION field:

a) if fixed format sense data (see 4.4.3) is being returned, the device server shall set the
COMMAND-SPECIFIC INFORMATION field to a vendor specific value. The value is not able to be reported;
and

b) if descriptor format sense data (see 4.4.2) is being returned and a sense data descriptor that contains
a COMMAND-SPECIFIC INFORMATION field is being returned (e.g., the command-specific information
descriptor (see 4.4.2.3) or the direct access block device sense data descriptor (see SBC-5)), then
the device server shall set the COMMAND-SPECIFIC INFORMATION field to the value.

To return sense data and not return a value in the COMMAND-SPECIFIC INFORMATION field:

a) if fixed format sense data (see 4.4.3) is being returned, the device server shall set the
COMMAND-SPECIFIC INFORMATION field to a vendor specific value; and
b) if descriptor format sense data (see 4.4.2) is being returned, then:
A) the device server shall not return a command-specific information descriptor (see 4.4.2.3); and
B) if a sense data descriptor that contains a COMMAND-SPECIFIC INFORMATION field is being returned
(e.g., the direct access block device sense data descriptor (see SBC-5)), then the device server
shall set the COMMAND-SPECIFIC INFORMATION field to a vendor specific value.
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4.4.6 Current information
Response codes 70h and 72h (i.e., current information) indicate that the sense data is:

a) the result of an error, exception condition, or protocol specific failure that is associated with CHECK
CONDITION status; or
b) additional information that is associated with a status other than CHECK CONDITION.

Current information includes:

a) errors generated during processing of a command terminated with CHECK CONDITION status;

b) errors not related to any command that are detected during processing of a command (e.g., disk
servomechanism failures, off-track errors, or power-up test errors); and

c) referral information (see SBC-5) associated with GOOD status.

4.4.7 Deferred errors

Response codes 71h and 73h (deferred error) indicate that the sense data is the result of an error or
exception condition that occurred during processing of a previous command for which GOOD status or
CONDITION MET status has already been returned. Such commands are associated with the use of the
immediate bit and with some forms of caching. Device servers that implement these features shall implement
deferred error reporting.

The deferred error may be indicated by returning CHECK CONDITION status to an application client
accessed through a defined |_T nexus as described in this subclause.

If a command terminates with CHECK CONDITION status and the sense data describes a deferred error, the
terminated command shall not have been processed. After the device server detects a deferred error
condition, the device server shall return a deferred error according to the following rules:

a) if no external intervention is necessary to recover a deferred error, a deferred error indication shall not
be returned unless required by the error handling parameters of a mode page (e.g., the Informational
Exceptions Control mode page defined by SBC-5 and SSC-5). The occurrence of the error may be
logged;

b) if it is possible to associate a deferred error with an I_T nexus and with a particular function or a
particular subset of data, and the error is either unrecovered or required to be reported by the mode
parameters, then a deferred error indication shall be returned for a command received on the |_ T
nexus associated with the deferred error. If a command received on an |_T nexus other than the |_ T
nexus associated with the deferred error attempts to access the particular function or subset of data
associated with the deferred error and the TST field equals 000b (see 7.5.13), then the device server
shall complete the command with BUSY status or ACA ACTIVE status according to the requirements
in SAM-6. If a command received on an |I_T nexus other than the |_T nexus associated with the
deferred error attempts to access the particular function or subset of data associated with the deferred
error and the TST field equals 001b, then the command attempting the access shall not be blocked by
the deferred error and the cause of the deferred error may result in an error being reported for the
command attempting the access;

c) if the device server is unable to associate a deferred error with an I_T nexus or with a particular
subset of data, then the device server shall return a deferred error for one command received on each
|_T nexus. If multiple deferred errors have accumulated for an |_T nexus, then:

A) one error shall be returned; and
B) only the last error should be returned;
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d)

if the SCSI target device is unable to associate a deferred error with a particular logical unit, the SCSI
target device shall establish a deferred error for every logical unit and shall return the deferred error
for one command received on each I_T nexus associated with each logical unit; or

if a command has never been an enabled command, and a deferred error occurs, the device server
shall terminate the command with CHECK CONDITION status and deferred error information
returned in the sense data. If a deferred error occurs after a command becomes an enabled
command and the command is affected by the error, then the device server shall terminate the
command with CHECK CONDITION status and the current error information shall be returned in the
sense data. In this case, if the current error information does not adequately define the deferred error
condition, a deferred error may still exist after the current error information has been returned. If a
deferred error occurs after a command has become an enabled command and the command
completes successfully, then the device server may choose to return the deferred error information
after the completion of the current command in conjunction with a subsequent command that has not
begun processing.

NOTE 5 - A deferred error may indicate that an operation was unsuccessful long after GOOD status was
returned. If the application client is unable to replicate or recover from other sources the data that is being
written using cached or buffered write operations, then synchronization commands should be performed
before the critical data is destroyed. This is necessary for actions taken when deferred errors occur in the
storing of the data. The synchronizing process should provide the necessary commands to allow returning
CHECK CONDITION status and subsequent returning of deferred error sense information after all cached or

bu

ffered operations are completed.

4.4.8 Sense key and additional sense code definitions

The sense keys are defined in table 49.

Table 49 — Sense key descriptions (part 1 of 2)

Sense
Key Description

Oh

NO SENSE: Indicates that there is no specific sense key information to be reported. This
may occur for a successful command or for a command that is terminated with CHECK
CONDITION status (e.g., as a result of the FILEMARK bit, EOM bit, or ILI bit being set to one).

1h

RECOVERED ERROR: Indicates that the command completed successfully, with some recov-
ery action performed by the device server. Details may be determined by examining the sense
data (e.g., the INFORMATION field). If multiple recovered errors occur during one command, the
choice of which error to report (e.g., first, last, most severe) is vendor specific.

2h

NOT READY: Indicates that the logical unit is not accessible. Operator intervention may be
required to correct this condition.

3h

MEDIUM ERROR: Indicates that the command terminated with a non-recovered error condi-
tion that may have been caused by a flaw in the medium or an error in the recorded data. This
sense key may also be returned if the device server is unable to distinguish between a flaw in
the medium and a specific hardware failure (i.e., sense key 4h).

4h

HARDWARE ERROR: Indicates that the device server detected a non-recoverable hardware
failure (e.g., controller failure, device failure, or parity error) while performing the command or
during a self test.
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Table 49 — Sense key descriptions (part 2 of 2)

Sense
Key Description

5h ILLEGAL REQUEST: Indicates that:
a) the command was addressed to an incorrect logical unit number (see SAM-6);
b) the command had an invalid task attribute (see SAM-6);
c) the command was addressed to a logical unit whose current configuration prohibits
processing the command;
d) there was an illegal parameter in the CDB; or
e) there was an illegal parameter in the additional parameters supplied as data for some
commands (e.g., PERSISTENT RESERVE OUT).
If the device server detects an invalid parameter in the CDB, the device server shall terminate
the command without altering the medium. If the device server detects an invalid parameter in
the additional parameters supplied as data, then the device server may have already altered
the medium.

6h UNIT ATTENTION: Indicates that a unit attention condition has been established (e.g., the
removable medium may have been changed, a logical unit reset occurred). See SAM-6.

7h DATA PROTECT: Indicates that the device server attempted to process a command that:
a) reads or writes a protected logical block; or
b) prepares a protected logical block for reading or writing.

The read operation or write operation, if any, was not performed on that logical block.

8h BLANK CHECK: Indicates that blank or non-blank medium was encountered when not
expected.

9h VENDOR SPECIFIC: This sense key is available for reporting vendor specific conditions.

Ah COPY ABORTED: Indicates a third-party copy command (see 5.19.3) was aborted after some
data was transferred but before all data was transferred.

Bh ABORTED COMMAND: Indicates that the device server aborted the command. The appli-
cation client may be able to recover by trying the command again.

Ch Reserved

Dh VOLUME OVERFLOW: Indicates that a buffered SCSI target device has reached the end of
partition and data may remain in the buffer that has not been written to the medium. One or
more RECOVER BUFFERED DATA command(s) may be sent to read the unwritten data from
the buffer. See SSC-5.

Eh MISCOMPARE: Indicates that the source data did not match the data read from the medium.

Fh COMPLETED: Indicates there is command completed sense data (see SAM-6) to be reported.
This may occur for a successful command.
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The additional sense codes (i.e., the ADDITIONAL SENSE CODE field and ADDITIONAL SENSE CODE QUALIFIER field
values in sense data) are defined in table 50.

Table 50 — ASC and ASCQ assignments (part 1 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z - Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R—C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

20h 0Bh DZTPROMAEBK ACCESS DENIED - ACL LUN CONFLICT

20h 08h DZTPROMAEBK ACCESS DENIED - ENROLLMENT CONFLICT
20h 01h DZTPROMAEBK ACCESS DENIED - INITIATOR PENDING-ENROLLED
20h 09h DZTPROMAEBK ACCESS DENIED - INVALID LU IDENTIFIER

20h 03h DZTPROMAEBK ACCESS DENIED - INVALID MGMT ID KEY

20h 0Ah DZTPROMAEBK ACCESS DENIED - INVALID PROXY TOKEN

20h 02h DZTPROMAEBK ACCESS DENIED - NO ACCESS RIGHTS

4Bh 03h DZTPROMAEBK ACK/NAK TIMEOUT

67h 02h A ADD LOGICAL UNIT FAILED

13h 00h DZ o] BK ADDRESS MARK NOT FOUND FOR DATA FIELD
12h 00h DZ o] BK ADDRESS MARK NOT FOUND FOR ID FIELD

26h 13h D APPLICATION TAG MODE PAGE IS INVALID
67h 08h A ASSIGN FAILURE OCCURRED
27h  03h T R ASSOCIATED WRITE PROTECT

2Ah 06h DZTPROMAEBKVF ASYMMETRIC ACCESS STATE CHANGED
47h 04h DZTPROMAEBKVF ASYNCHRONOUS INFORMATION PROTECTION ERROR DETECTED

44h  71h  DZT B ATA DEVICE FAILED SET FEATURES

67h 0Bh DZT B ATA DEVICE FEATURE NOT ENABLED

00h 1Dh DZT B ATA PASS THROUGH INFORMATION AVAILABLE
00h 21h DZ ATOMIC COMMAND ABORTED DUE TO ACA

67h 06h A ATTACHMENT OF LOGICAL UNIT FAILED

21th 0%h DZ ATTEMPT TO ACCESS GAP ZONE

21h 06h DZ ATTEMPT TO READ INVALID DATA

00h 11h R AUDIO PLAY OPERATION IN PROGRESS

00h  12h R AUDIO PLAY OPERATION PAUSED

00h 14h R AUDIO PLAY OPERATION STOPPED DUE TO ERROR
00h 13h R AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED
74h 40h DZT R MAEBKV  AUTHENTICATION FAILED

66h 00h AUTOMATIC DOCUMENT FEEDER COVER UP
66h 01h AUTOMATIC DOCUMENT FEEDER LIFT UP

55h 06h DZT ROM B AUXILIARY MEMORY OUT OF SPACE

11h 12h DZT ROM B AUXILIARY MEMORY READ ERROR

0Ch 0Bh DZT ROM B AUXILIARY MEMORY WRITE ERROR

00h  04h T BEGINNING-OF-PARTITION/MEDIUM DETECTED
3Fh 18h D BIND COMPLETED

3Fh 19h D BIND REDIRECTED

0Ch 06h DZT O B BLOCK NOT COMPRESSIBLE

A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.

70 Working Draft SCSI Primary Commands - 6 (SPC-6)



This page contains no comments



January 17, 2024 T10/BSR INCITS 566 Revision 12

Table 50 — ASC and ASCQ assignments (part 2 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

14h  04h T BLOCK SEQUENCE ERROR

29h 03h DZTPROMAEBKVF BUS DEVICE RESET FUNCTION OCCURRED

11h OEh DZT RO B CANNOT DECOMPRESS USING DECLARED ALGORITHM
30h 06h DZT RO B CANNOT FORMAT MEDIUM - INCOMPATIBLE MEDIUM

30h 02h DZT RO BK CANNOT READ MEDIUM - INCOMPATIBLE FORMAT
30h 01h DZT RO BK CANNOT READ MEDIUM - UNKNOWN FORMAT

30h 08h R CANNOT WRITE - APPLICATION CODE MISMATCH
30h 05h DZT RO BK CANNOT WRITE MEDIUM - INCOMPATIBLE FORMAT
30h 04h DZT RO BK CANNOT WRITE MEDIUM - UNKNOWN FORMAT

2Ah 09h DZ CAPACITY DATA HAS CHANGED
52h 00h T CARTRIDGE FAULT
73h  00h R CD CONTROL ERROR

24h 01h DZTPRO AEBKVF CDBDECRYPTION ERROR

3Fh 02h DZTPROM BK CHANGED OPERATING DEFINITION
11h  06h RO B CIRC UNRECOVERED ERROR

30h 03h DZT R M K CLEANING CARTRIDGE INSTALLED
30h 07h DZT ROMAEBKVF CLEANING FAILURE

30h 0Ah DZT RO AEBK CLEANING REQUEST REJECTED
00h 17h DZT ROMAEBKVF CLEANING REQUESTED

30h 13h M CLEANING VOLUME EXPIRED

4Ah 00h DZTPROMAEBKVF COMMAND PHASE ERROR

67h 0Ch D COMMAND REJECTED

2Ch 00h DZTPROMAEBKVF COMMAND SEQUENCE ERROR

2Eh 01h DZ OM B COMMAND TIMEOUT BEFORE PROCESSING

2Eh 02h DZ OM B COMMAND TIMEOUT DURING PROCESSING

2Eh 03h DZ OM B COMMAND TIMEOUT DURING PROCESSING DUE TO ERROR RECOVERY,
6Eh 00h A COMMAND TO LOGICAL UNIT FAILED

2Fh 00h DZTPROMAEBKVF COMMANDS CLEARED BY ANOTHER INITIATOR
2Fh 02h DZTPROMAEBKVF COMMANDS CLEARED BY DEVICE SERVER

2Fh 01h DZ COMMANDS CLEARED BY POWER LOSS NOTIFICATION
3Fh 04h DZT ROMAEBK COMPONENT DEVICE ATTACHED

0Ch 04h DZT O B COMPRESSION CHECK MISCOMPARE ERROR

27h  06h R F CONDITIONAL WRITE PROTECT

67h 00h A CONFIGURATION FAILURE

67h 01h A CONFIGURATION OF INCAPABLE LOGICAL UNITS FAILED
6Fh 07h R CONFLICT IN BINDING NONCE RECORDING

00h 1Eh DZT R MAEBKV  CONFLICTING SA CREATION REQUEST
4Bh 07h DZTPROMAEBK F CONNECTION LOST

5Dh 25h DZ B CONTROLLER IMPENDING FAILURE ACCESS TIMES TOO HIGH
5Dh 27h DZ B CONTROLLER IMPENDING FAILURE CHANNEL PARAMETRICS
5Dh 28h DZ B CONTROLLER IMPENDING FAILURE CONTROLLER DETECTED

A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 3 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

5Dh 22h DZ B CONTROLLER IMPENDING FAILURE DATA ERROR RATE TOO HIGH

5Dh 2Ch DZ B CONTROLLER IMPENDING FAILURE DRIVE CALIBRATION RETRY COUNT

5Dh 21h DZ B CONTROLLER IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH

5Dh 20h DZ B CONTROLLER IMPENDING FAILURE GENERAL HARD DRIVE FAILURE

5Dh 23h DZ B CONTROLLER IMPENDING FAILURE SEEK ERROR RATE TOO HIGH

5Dh 2Ah DZ B CONTROLLER IMPENDING FAILURE SEEK TIME PERFORMANCE

5Dh 2Bh DZ B CONTROLLER IMPENDING FAILURE SPIN-UP RETRY COUNT

5Dh 26h DZ B CONTROLLER IMPENDING FAILURE START UNIT TIMES TOO HIGH

5Dh 29h DZ B CONTROLLER IMPENDING FAILURE THROUGHPUT PERFORMANCE

5Dh 24h DZ B CONTROLLER IMPENDING FAILURE TOO MANY BLOCK REASSIGNS

2Bh 00h DZTPRO K COPY CANNOT EXECUTE SINCE HOST CANNOT DISCONNECT
COPY PROTECTION KEY EXCHANGE FAILURE - AUTHENTICATION

6Fh 00h R FAILURE

6Fh 02h R COPY PROTECTION KEY EXCHANGE FAILURE - KEY NOT ESTABLISHED

6Fh 01h R COPY PROTECTION KEY EXCHANGE FAILURE - KEY NOT PRESENT

26h ODh DZTPRO K COPY SEGMENT GRANULARITY VIOLATION

26h 15h T COPY SOURCE OR COPY DESTINATION NOT AUTHORIZED

ODh 05h DZTPRO A K COPY TARGET DEVICE DATA OVERRUN

0ODh 04h DZTPRO A K COPY TARGET DEVICE DATA UNDERRUN

0Dh 02h DZTPRO A K COPY TARGET DEVICE NOT REACHABLE

67h 07h A CREATION OF LOGICAL UNIT FAILED

74h  04h T CRYPTOGRAPHIC INTEGRITY VALIDATION FAILED

73h  10h R CURRENT POWER CALIBRATION AREA ALMOST FULL
73h  11h R CURRENT POWER CALIBRATION AREA IS FULL

2Ch 04h R CURRENT PROGRAM AREA IS EMPTY

2Ch 03h R CURRENT PROGRAM AREA IS NOT EMPTY

30h  09h R CURRENT SESSION NOT FIXATED FOR APPEND

5Dh 35h DZ
5Dh 37h DZ
5Dh 38h DZ
5Dh 32h DZ

5Dh 3Ch DZ

5Dh 31h DZ
5Dh 30h DZ
5Dh 33h DZ
5Dh 3Ah DZ
5Dh 3Bh DZ
5Dh 36h DZ

DATA CHANNEL IMPENDING FAILURE ACCESS TIMES TOO HIGH
DATA CHANNEL IMPENDING FAILURE CHANNEL PARAMETRICS

DATA CHANNEL IMPENDING FAILURE CONTROLLER DETECTED
DATA CHANNEL IMPENDING FAILURE DATA ERROR RATE TOO HIGH
DATA CHANNEL IMPENDING FAILURE DRIVE CALIBRATION RETRY
COUNT

DATA CHANNEL IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
DATA CHANNEL IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
DATA CHANNEL IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
DATA CHANNEL IMPENDING FAILURE SEEK TIME PERFORMANCE
DATA CHANNEL IMPENDING FAILURE SPIN-UP RETRY COUNT

DATA CHANNEL IMPENDING FAILURE START UNIT TIMES TOO HIGH
5Dh 3% Dz DATA CHANNEL IMPENDING FAILURE THROUGHPUT PERFORMANCE
5Dh 34h DZ DATA CHANNEL IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.

DWW OOOI W WD

72 Working Draft SCSI Primary Commands - 6 (SPC-6)



This page contains no comments



January 17, 2024

T10/BSR INCITS 566 Revision 12

Table 50 — ASC and ASCQ assignments (part 4 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used
P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)
ASC ASCQ DZTPROMAEBKVF Description
55h LWAnh M DATA CURRENTLY UNAVAILABLE
26h 05h DZTPRO A BK DATA DECRYPTION ERROR
26h 10h T DATA DECRYPTION KEY FAIL LIMIT REACHED
2Ah 0Dh T DATA ENCRYPTION CAPABILITIES CHANGED
74h  21h T DATA ENCRYPTION CONFIGURATION PREVENTED
2Ah  13h T DATA ENCRYPTION KEY INSTANCE COUNTER HAS CHANGED
2Ah  11h T DATA ENCRYPTION PARAMETERS CHANGED BY ANOTHER I_T NEXUS
DATA ENCRYPTION PARAMETERS CHANGED BY VENDOR SPECIFIC
2Ah  12h T EVENT
0Ch 05h DZT O B DATA EXPANSION OCCURRED DURING COMPRESSION
69h 00h A DATA LOSS ON LOGICAL UNIT
4Bh 05h DZTPROMAEBK DATA OFFSET ERROR
41h 00h DZ DATA PATH FAILURE (SHOULD USE 40 NN)
47h 01h DZTPROMAEBKVF DATA PHASE CRC ERROR DETECTED
4Bh 00h DZTPROMAEBKVF DATA PHASE ERROR
11h  07h o] B DATA RE-SYNCHRONIZATION ERROR
16h 03h DZ o] BK DATA SYNC ERROR - DATA AUTO-REALLOCATED
16h 01h DZ O BK DATA SYNC ERROR - DATA REWRITTEN
16h 04h DZ O BK DATA SYNC ERROR - RECOMMEND REASSIGNMENT
16h 02h DZ O BK DATA SYNC ERROR - RECOMMEND REWRITE
16h 00h DZ O BK DATA SYNCHRONIZATION MARK ERROR
53h 0Ch M DATA TRANSFER DEVICE ERROR - EJECT FAILED
53h 0Dh M DATA TRANSFER DEVICE ERROR - LIBRARY COMMUNICATION FAILED
53h 09h M DATA TRANSFER DEVICE ERROR - LOAD FAILED
53h OAh M DATA TRANSFER DEVICE ERROR - UNLOAD FAILED
53h 0Bh M DATA TRANSFER DEVICE ERROR - UNLOAD MISSING
3Bh 1Bh M DATA TRANSFER DEVICE INSERTED
3Bh 1Ah M DATA TRANSFER DEVICE REMOVED
4Bh 0Ah DZTPROMAEBK F DATA-IN BUFFER ERROR
4Bh 09 DZTPROMAEBK F DATA-IN BUFFER OVERFLOW - DATA BUFFER DESCRIPTOR AREA
4Bh 08h DZTPROMAEBK F DATA-IN BUFFER OVERFLOW - DATA BUFFER SIZE
4Bh 0ODh DZTPROMAEBK F DATA-OUT BUFFER ERROR
4Bh 0Ch DZTPROMAEBK F DATA-OUT BUFFER OVERFLOW - DATA BUFFER DESCRIPTOR AREA
4Bh 0Bh DZTPROMAEBK F DATA-OUT BUFFER OVERFLOW - DATA BUFFER SIZE
11h ODh DZT RO B DE-COMPRESSION CRC ERROR
71h  00h T DECOMPRESSION EXCEPTION LONG ALGORITHM ID
70h NNh T DECOMPRESSION EXCEPTION SHORT ALGORITHM ID OF NN
19h 00h DZ O K DEFECT LIST ERROR
19h 03h DZ O K DEFECT LIST ERROR IN GROWN LIST
19h 02h DZ O K DEFECT LIST ERROR IN PRIMARY LIST
19h 01h DZ O K DEFECT LIST NOT AVAILABLE
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 5 of 20)

January 17, 2024

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used
P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)
ASC ASCQ DZTPROMAEBKVF Description
1Ch 00h DZ o] BK DEFECT LIST NOT FOUND
32h 01h DZ O BK DEFECT LIST UPDATE FAILURE
0Ch OFh R DEFECTS IN ERROR WINDOW
31h 04h Dz DEPOPULATION FAILED
04h 24h Dz DEPOPULATION IN PROGRESS
; 8h 08h DZ DEPOPULATION INTERRUPTED
Q 1th 05h DZ DEPOPULATION RESTORATION FAILED
04h 25h DZ DEPOPULATION RESTORATION IN PROGRESS
38h 09h DZ DEPOPULATION RESTORATION INTERRUPTED
2Ch 1h D DESCRIPTOR FORMAT SENSE DATA REQUIRED
3Fh 05h DZT ROMAEBK DEVICE IDENTIFIER CHANGED
29h 04h DZTPROMAEBKVF DEVICE INTERNAL RESET
40h NNh DZTPROMAEBKVF DIAGNOSTIC FAILURE ON COMPONENT NN (80h-FFh)
74h 08h DZT R M E VF DIGITAL SIGNATURE VALIDATION FAILURE
66h 02h DOCUMENT JAM IN AUTOMATIC DOCUMENT FEEDER
66h 03h DOCUMENT MISS FEED AUTOMATIC IN DOCUMENT FEEDER
6Fh 05h R DRIVE REGION MUST BE PERMANENT/REGION RESET COUNT ERROR
6Fh OAh R DRIVE-HOST PAIRING SUSPENDED
53h 07h M DUPLICATE VOLUME IDENTIFIER
3Fh OFh DZTPROMAEBKVF ECHO BUFFER OVERWRITTEN
3Bh 18h M ELEMENT DISABLED
3Bh 19h M ELEMENT ENABLED
53h 08h M ELEMENT STATUS UNKNOWN
72h  04h R EMPTY OR PARTIALLY WRITTEN RESERVED TRACK
34h 00h DZTPROMAEBKVF ENCLOSURE FAILURE
35h 05h DZT ROMAEBKVF ENCLOSURE SERVICES CHECKSUM ERROR
35h 00h DZTPROMAEBKVF ENCLOSURE SERVICES FAILURE
35h 03h DZTPROMAEBKVF ENCLOSURE SERVICES TRANSFER FAILURE
35h 04h DZTPROMAEBKVF ENCLOSURE SERVICES TRANSFER REFUSED
35h 02h DZTPROMAEBKVF ENCLOSURE SERVICES UNAVAILABLE
74h  OAh T ENCRYPTED BLOCK NOT RAW READ ENABLED
74h  0Dh T ENCRYPTION ALGORITHM DISABLED
74h  09h T ENCRYPTION MODE MISMATCH ON READ
74h  07h T ENCRYPTION PARAMETERS NOT USEABLE
3Bh OFh R END OF MEDIUM REACHED
63h 00h R END OF USER AREA ENCOUNTERED ON THIS TRACK
00h 05h T END-OF-DATA DETECTED
14h  03h T END-OF-DATA NOT FOUND
00h 02h T END-OF-PARTITION/MEDIUM DETECTED
51th 00h DZT RO ERASE FAILURE
51th 01h DZ R ERASE FAILURE - INCOMPLETE ERASE OPERATION DETECTED
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 6 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

00h 18h T ERASE OPERATION IN PROGRESS

74h  05h T ERROR DECRYPTING DATA

0Dh 00h DZTPRO A K ERROR DETECTED BY THIRD PARTY TEMPORARY INITIATOR
2Ah 0Ah DZT ERROR HISTORY |I_T NEXUS CLEARED

2Ah 0Bh DZT ERROR HISTORY SNAPSHOT RELEASED

OAh 00h DZTPROMAEBKVF ERRORLOG OVERFLOW

11h  10h R ERROR READING ISRC NUMBER

11h  OFh R ERROR READING UPC/EAN NUMBER

2Ah 0Ch F ERROR RECOVERY ATTRIBUTES HAVE CHANGED

11h 02h DZT RO BK ERROR TOO LONG TO CORRECT

38h 06h B ESN - DEVICE BUSY CLASS EVENT

38h  04h B ESN - MEDIA CLASS EVENT

38h  02h B ESN - POWER MANAGEMENT CLASS EVENT

38h  00h B EVENT STATUS NOTIFICATION

03h  02h T EXCESSIVE WRITE ERRORS

67h 04h A EXCHANGE OF LOGICAL UNIT FAILED

67h 0ODh D EXPLICIT BIND NOT ALLOWED

00h 20h DZTP B EXTENDED COPY INFORMATION AVAILABLE

74h  6Fh T EXTERNAL DATA ENCRYPTION CONTROL ERROR

74h 6Eh T EXTERNAL DATA ENCRYPTION CONTROL TIMEOUT

74h  61h V  EXTERNAL DATA ENCRYPTION KEY MANAGER ACCESS ERROR
74h  62h V  EXTERNAL DATA ENCRYPTION KEY MANAGER ERROR

74h  63h V  EXTERNAL DATA ENCRYPTION KEY NOT FOUND

74h  64h VvV EXTERNAL DATA ENCRYPTION REQUEST NOT AUTHORIZED
3Bh 07h FAILED TO SENSE BOTTOM-OF-FORM

3Bh 06h FAILED TO SENSE TOP-OF-FORM

5Dh 00h DZTPROMAEBKVF FAILURE PREDICTION THRESHOLD EXCEEDED
5Dh FFh DZTPROMAEBKVF FAILURE PREDICTION THRESHOLD EXCEEDED (FALSE)

26h 16h DZ FAST COPY NOT POSSIBLE
00h 01h T FILEMARK DETECTED
14h  02h T FILEMARK OR SETMARK NOT FOUND

5Dh 65h DZ
5Dh 67h DZ
5Dh 68h DZ
5Dh 62h DZ
5Dh 6Ch DZ
5Dh 61h DZ
5Dh 60h DZ
5Dh 63h DZ

FIRMWARE IMPENDING FAILURE ACCESS TIMES TOO HIGH
FIRMWARE IMPENDING FAILURE CHANNEL PARAMETRICS
FIRMWARE IMPENDING FAILURE CONTROLLER DETECTED
FIRMWARE IMPENDING FAILURE DATA ERROR RATE TOO HIGH
FIRMWARE IMPENDING FAILURE DRIVE CALIBRATION RETRY COUNT
FIRMWARE IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
FIRMWARE IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
FIRMWARE IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
5Dh 6Ah DZ FIRMWARE IMPENDING FAILURE SEEK TIME PERFORMANCE

5Dh 6Bh DZ FIRMWARE IMPENDING FAILURE SPIN-UP RETRY COUNT

A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 7 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

5Dh 66h DZ B FIRMWARE IMPENDING FAILURE START UNIT TIMES TOO HIGH
5Dh 69h DZ B FIRMWARE IMPENDING FAILURE THROUGHPUT PERFORMANCE
5Dh 64h DZ B FIRMWARE IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
09h 02h RO K FOCUS SERVO FAILURE

3th 01th DZ RO B FORMAT COMMAND FAILED

28h  02h R FORMAT-LAYER MAY HAVE CHANGED

58h  00h O GENERATION DOES NOT EXIST

1Ch 02h DZ O BK GROWN DEFECT LIST NOT FOUND

5Dh 15h DZ B HARDWARE IMPENDING FAILURE ACCESS TIMES TOO HIGH

5Dh 17h DZ B HARDWARE IMPENDING FAILURE CHANNEL PARAMETRICS

5Dh 18h DZ B HARDWARE IMPENDING FAILURE CONTROLLER DETECTED

5Dh 12h DZ B HARDWARE IMPENDING FAILURE DATA ERROR RATE TOO HIGH
5Dh 1Ch DZ B HARDWARE IMPENDING FAILURE DRIVE CALIBRATION RETRY COUNT
5Dh 11h DZ B HARDWARE IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
5Dh 10h DZ B HARDWARE IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
5Dh 1Dh DZ B HARDWARE IMPENDING FAILURE POWER LOSS PROTECTION CIRCUIT
5Dh 13h DZ B HARDWARE IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
5Dh 1Ah DZ B HARDWARE IMPENDING FAILURE SEEK TIME PERFORMANCE

5Dh 1Bh DZ B HARDWARE IMPENDING FAILURE SPIN-UP RETRY COUNT

5Dh 16h DZ B HARDWARE IMPENDING FAILURE START UNIT TIMES TOO HIGH
5Dh 19h DZ B HARDWARE IMPENDING FAILURE THROUGHPUT PERFORMANCE
5Dh 14h DZ B HARDWARE IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
27h  01h DZT RO BK HARDWARE WRITE PROTECTED

0%h 04h DZT RO B HEAD SELECT FAULT

00h 06h DZTPROMAEBKVF [/O PROCESS TERMINATED
10h 00h DZ O BK ID CRC OR ECC ERROR

5Eh 03h DZTPRO A K IDLE CONDITION ACTIVATED BY COMMAND

5Eh 01h DZTPRO A K IDLE CONDITION ACTIVATED BY TIMER

5Eh 06h DZTPRO A K IDLE_B CONDITION ACTIVATED BY COMMAND

5Eh 05h DZTPRO A K IDLE_B CONDITION ACTIVATED BY TIMER

5Eh 08h DZTPRO A K IDLE_C CONDITION ACTIVATED BY COMMAND

5Eh 07h DZTPRO A K IDLE_C CONDITION ACTIVATED BY TIMER

20h 0OCh T ILLEGAL COMMAND WHEN NOT IN APPEND-ONLY MODE
20h 06h T ILLEGAL COMMAND WHILE IN EXPLICIT ADDRESS MODE
20h 07h T ILLEGAL COMMAND WHILE IN IMPLICIT ADDRESS MODE
20h 04h T ILLEGAL COMMAND WHILE IN WRITE CAPABLE STATE
22h 00h DZ ILLEGAL FUNCTION (USE 20 00, 24 00, OR 26 00)

64h 00h R ILLEGAL MODE FOR THIS TRACK

2Ch 05h B ILLEGAL POWER CONDITION REQUEST

2Ah 07h  DZTPROMAEBKVF IMPLICIT ASYMMETRIC ACCESS STATE TRANSITION FAILED
28h 01h DZT ROM B IMPORT OR EXPORT ELEMENT ACCESSED

A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 8 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

28h 03h M IMPORT/EXPORT ELEMENT ACCESSED, MEDIUM CHANGED
30h 00h DZT ROM BK INCOMPATIBLE MEDIUM INSTALLED

30h 12h M INCOMPATIBLE VOLUME QUALIFIER

30h 11h M INCOMPATIBLE VOLUME TYPE

11h  08h T INCOMPLETE BLOCK READ

26h 11h T INCOMPLETE KEY-ASSOCIATED DATA SET

0Ch 10h DZ INCOMPLETE MULTIPLE ATOMIC WRITE OPERATIONS

0Dh 03h DZTPRO A K INCORRECT COPY TARGET DEVICE TYPE

74h  03h T INCORRECT DATA ENCRYPTION KEY

74h  0Bh T INCORRECT ENCRYPTION PARAMETERS

OEh 02h DZTPROMAEBK F INFORMATION UNIT TOO LONG

OEh 01h DZTPROMAEBK F INFORMATION UNIT TOO SHORT

47h 03h DZTPROMAEBKVF INFORMATION UNIT iuCRC ERROR DETECTED

6Ah  00h A INFORMATIONAL, REFER TO LOG

48h 00h DZTPROMAEBKVF INITIATOR DETECTED ERROR MESSAGE RECEIVED
4Bh 06h DZTPROMAEBK INITIATOR RESPONSE TIMEOUT

26h 0Bh DZTPRO K INLINE DATA LENGTH EXCEEDED

3Fh  03h DZTPROMAEBKVF INQUIRY DATA HAS CHANGED

3Fh  15h DZTPR MAEBK INSPECT REFERRALS SENSE DESCRIPTORS

55h 05h DZTPROMAEBK INSUFFICIENT ACCESS CONTROL RESOURCES
6Fh 06h R INSUFFICIENT BLOCK COUNT FOR BINDING NONCE RECORDING
6Fh 08h R INSUFFICIENT PERMISSION

55h 0Bh DZTPROMAEBKVF INSUFFICIENT POWER FOR OPERATION

55h 04h DZTPROMAE K INSUFFICIENT REGISTRATION RESOURCES

55h 02h DZTPROMAE K INSUFFICIENT RESERVATION RESOURCES

55h 03h DZTPROMAE K INSUFFICIENT RESOURCES

55h 1th D INSUFFICIENT RESOURCES TO BIND

55h 0Ch DZTP B INSUFFICIENT RESOURCES TO CREATE ROD

55h 0ODh DZTP B INSUFFICIENT RESOURCES TO CREATE ROD TOKEN
2Eh 00Oh DZ ROM B INSUFFICIENT TIME FOR OPERATION

55h OEh DZ INSUFFICIENT ZONE RESOURCES

55h OFh DZ INSUFFICIENT ZONE RESOURCES TO COMPLETE WRITE
44h 00h DZTPROMAEBKVF INTERNAL TARGET FAILURE

21h  02h R INVALID ADDRESS FOR WRITE

3Dh 00h DZTPROMAE K INVALID BITS IN IDENTIFY MESSAGE

2Ch 02h INVALID COMBINATION OF WINDOWS SPECIFIED

20h 00h DZTPROMAEBKVF INVALID COMMAND OPERATION CODE

26h OFh F INVALID DATA-OUT BUFFER INTEGRITY CHECK VALUE
6Fh 09nh R INVALID DRIVE-HOST PAIRING SERVER

21th 01th DZT ROM BK INVALID ELEMENT ADDRESS

24h 09h DZ INVALID FAST FORMAT

A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 9 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

24h 00h DZTPROMAEBKVF INVALID FIELD IN CDB

OEh 03h DZTPR MAEBK F INVALID FIELD IN COMMAND INFORMATION UNIT
26h 00h DZTPROMAEBKVF INVALID FIELD IN PARAMETER LIST

OEh 00h DZTPROMAEBK F INVALID INFORMATION UNIT

49h 00h DZTPROMAEBKVF INVALID MESSAGE ERROR

26h 0Ch DZTPRO K INVALID OPERATION FOR COPY SOURCE OR DESTINATION
64h 01h R INVALID PACKET SIZE

26h OEh DZTPROMAEBK INVALID PARAMETER WHILE PORT IS ENABLED
26h 04h DZTPROMAEBKVF INVALID RELEASE OF PERSISTENT RESERVATION
74h 12h  DZT R MAEBKV INVALID SA USAGE

4Bh 01h DZTPROMAEBK INVALID TARGET PORT TRANSFER TAG RECEIVED

23h 00h DZTP B INVALID TOKEN OPERATION, CAUSE NOT REPORTABLE
23h 0Ah DZTP B INVALID TOKEN OPERATION, INVALID TOKEN LENGTH
INVALID TOKEN OPERATION, REMOTE ROD TOKEN CREATION NOT

23h 03h DZTP

23h 02h DZTP
23h 08h DZTP
23h 05h DZTP
23h 09h DZTP
23h 07h DZTP
23h 06h DZTP

SUPPORTED

INVALID TOKEN OPERATION, REMOTE TOKEN USAGE NOT SUPPORTED
INVALID TOKEN OPERATION, TOKEN CANCELLED

INVALID TOKEN OPERATION, TOKEN CORRUPT

INVALID TOKEN OPERATION, TOKEN DELETED

INVALID TOKEN OPERATION, TOKEN EXPIRED

INVALID TOKEN OPERATION, TOKEN REVOKED

23h 04h DZTP INVALID TOKEN OPERATION, TOKEN UNKNOWN

23h 01h DZTP INVALID TOKEN OPERATION, UNSUPPORTED TOKEN TYPE
21h  03h R INVALID WRITE CROSSING LAYER JUMP

24h 08h DZT R MAEBKV INVALID XCDB

29h 07h DZTPROMAEBKVF [I_T NEXUS LOSS OCCURRED

DWW T @

11h  05h RO B L-EC UNCORRECTABLE ERROR
60h 00h LAMP FAILURE

14h  07h T LOCATE OPERATION FAILURE

00h 19h T LOCATE OPERATION IN PROGRESS

5Bh 02h DZTPROM K LOG COUNTER AT MAXIMUM

5Bh 00h DZTPROM K LOG EXCEPTION

5Bh 03h DZTPROM K LOG LIST CODES EXHAUSTED

2Ah 02h DZT ROMAE K LOG PARAMETERS CHANGED

21th 00h DZT RO BK LOGICAL BLOCK ADDRESS OUT OF RANGE

10h 02h DZT O LOGICAL BLOCK APPLICATION TAG CHECK FAILED

10h 01h DZT O LOGICAL BLOCK GUARD CHECK FAILED

10h  04h T LOGICAL BLOCK PROTECTION ERROR ON RECOVER BUFFERED DATA
10h  05h T LOGICAL BLOCK PROTECTION METHOD ERROR

10h 03h DZT O LOGICAL BLOCK REFERENCE TAG CHECK FAILED

74h 71th DZT R M E V LOGICAL UNIT ACCESS NOT AUTHORIZED
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 10 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used
P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description
08h 03h DZT ROM BK LOGICAL UNIT COMMUNICATION CRC ERROR (ULTRA-DMA/32)
08h 00h DZT ROMAEBKVF LOGICAL UNIT COMMUNICATION FAILURE
08h 02h DZT ROMAEBKVF LOGICAL UNIT COMMUNICATION PARITY ERROR
08h 01h DZT ROMAEBKVF LOGICAL UNIT COMMUNICATION TIME-OUT
05h 00h DZT ROMAEBKVF LOGICAL UNIT DOES NOT RESPOND TO SELECTION
4Ch 00h DZTPROMAEBKVF LOGICAL UNIT FAILED SELF-CONFIGURATION
3Eh 03h DZTPROMAEBKVF LOGICAL UNIT FAILED SELF-TEST
3Eh 01h DZTPROMAEBKVF LOGICAL UNIT FAILURE
5Dh 02h R LOGICAL UNIT FAILURE PREDICTION THRESHOLD EXCEEDED
3Eh 00h DZTPROMAEBKVF LOGICAL UNIT HAS NOT SELF-CONFIGURED YET
04h 01h DZTPROMAEBKVF LOGICAL UNIT IS IN PROCESS OF BECOMING READY

LOGICAL UNIT NOT ACCESSIBLE, ASYMMETRIC ACCESS STATE
04h O0Ah DZTPROMAEBKVF TRANSITION
04h 0Bh DZTPROMAEBKVF LOGICAL UNIT NOT ACCESSIBLE, TARGET PORT IN STANDBY STATE
04h 0Ch DZTPROMAEBKVF LOGICAL UNIT NOT ACCESSIBLE, TARGET PORT IN UNAVAILABLE STATE
68h 00h A LOGICAL UNIT NOT CONFIGURED
04h 18h M LOGICAL UNIT NOT READY, A DOOR IS OPEN
04h 1Ch DZT MAEB LOGICAL UNIT NOT READY, ADDITIONAL POWER USE NOT YET

GRANTED
04h 23h DZ LOGICAL UNIT NOT READY, AFFILIATION REQUIRED
04h 10h DZT ROM B LOGICAL UNIT NOT READY, AUXILIARY MEMORY NOT ACCESSIBLE
04h 17h M LOGICAL UNIT NOT READY, CALIBRATION REQUIRED
04h 00h DZTPROMAEBKVF LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE
04h 1Dh DZ LOGICAL UNIT NOT READY, CONFIGURATION IN PROGRESS
04h 16h M LOGICAL UNIT NOT READY, CONFIGURATION REQUIRED
04h 04h DZT RO B LOGICAL UNIT NOT READY, FORMAT IN PROGRESS
04h 21h DZTPROMAEBKVF LOGICAL UNIT NOT READY, HARD RESET REQUIRED
04h 02h DZTPROMAEBKVF LOGICAL UNIT NOT READY, INITIALIZING COMMAND REQUIRED
04h 20h DZTPROMAEBKVF LOGICAL UNIT NOT READY, LOGICAL UNIT RESET REQUIRED
04h 08h R LOGICAL UNIT NOT READY, LONG WRITE IN PROGRESS
04h 03h DZTPROMAEBKVF LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED
04h 1Eh DZ LOGICAL UNIT NOT READY, MICROCODE ACTIVATION REQUIRED
04h 1Fh DZTPROMAEBKVF LOGICAL UNIT NOT READY, MICROCODE DOWNLOAD REQUIRED
04h 11h DZT RO AEB VF LOGICAL UNIT NOT READY, NOTIFY (ENABLE SPINUP) REQUIRED
04h 12h M V  LOGICAL UNIT NOT READY, OFFLINE
04h 19h M LOGICAL UNIT NOT READY, OPERATING IN SEQUENTIAL MODE
04h 07h DZTPROMAEBKVF LOGICAL UNIT NOT READY, OPERATION IN PROGRESS
04h 22h DZTPROMAEBKVF LOGICAL UNIT NOT READY, POWER CYCLE REQUIRED
04h 05h DZT O A BK F LOGICAL UNIT NOT READY, REBUILD IN PROGRESS
04h 06h DZT O A BK LOGICAL UNIT NOT READY, RECALCULATION IN PROGRESS
04h 15h M LOGICAL UNIT NOT READY, ROBOTICS DISABLED
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 11 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

04h 13h DZT R MAEBKV LOGICAL UNIT NOT READY, SA CREATION IN PROGRESS

04h 1Bh DZ B LOGICAL UNIT NOT READY, SANITIZE IN PROGRESS

04h OEh DZT R MAEBKVF LOGICAL UNIT NOT READY, SECURITY SESSION IN PROGRESS
04h 09h DZTPROMAEBKVF LOGICAL UNIT NOT READY, SELF-TEST IN PROGRESS

04h 14h DZ B LOGICAL UNIT NOT READY, SPACE ALLOCATION IN PROGRESS
04h 1Ah DZ B LOGICAL UNIT NOT READY, START STOP UNIT COMMAND IN PROGRESS
04h 0ODh F LOGICAL UNIT NOT READY, STRUCTURE CHECK REQUIRED

25h 00h DZTPROMAEBKVF LOGICAL UNIT NOT SUPPORTED

27h 02h DZT RO BK LOGICAL UNIT SOFTWARE WRITE PROTECTED

00h 1Fh DZT B LOGICAL UNIT TRANSITIONING TO ANOTHER POWER CONDITION
3Eh 04h DZTPROMAEBKVF LOGICAL UNIT UNABLE TO UPDATE SELF-TEST LOG

5Eh 00h DZTPRO A K LOW POWER CONDITION ON

55h 10h DZ MAXIMUM NUMBER OF STREAMS OPEN

55h  08h T MAXIMUM NUMBER OF SUPPLEMENTAL DECRYPTION KEYS EXCEEDED
15h 01h DZT ROM BK MECHANICAL POSITIONING ERROR

3Bh 16h R MECHANICAL POSITIONING OR CHANGER ERROR

5Dh 01h R B MEDIA FAILURE PREDICTION THRESHOLD EXCEEDED

5Dh 73h DZ B MEDIA IMPENDING FAILURE ENDURANCE LIMIT MET

53h 00h DZT ROM BK MEDIA LOAD OR EJECT FAILED

6Fh 04h R MEDIA REGION CODE IS MISMATCHED TO LOGICAL UNIT REGION
3Fh 11h DZT ROM B MEDIUM AUXILIARY MEMORY ACCESSIBLE
55h  0%h M MEDIUM AUXILIARY MEMORY NOT ACCESSIBLE

3Bh 0ODh DZT ROM BK MEDIUM DESTINATION ELEMENT FULL
31th 00h DZT RO BK MEDIUM FORMAT CORRUPTED

3Fh 10h DZT ROM B MEDIUM LOADABLE

3Bh 13h DZT ROM BK MEDIUM MAGAZINE INSERTED

3Bh 14h DZT ROM BK MEDIUM MAGAZINE LOCKED

3Bh 11h DZT ROM BK MEDIUM MAGAZINE NOT ACCESSIBLE
3Bh 12h DZT ROM BK MEDIUM MAGAZINE REMOVED

3Bh 15h DZT ROM BK MEDIUM MAGAZINE UNLOCKED

30h 10h R MEDIUM NOT FORMATTED

3Ah 00h DZT ROM BK MEDIUM NOT PRESENT

3Ah 03h DZT ROM B MEDIUM NOT PRESENT - LOADABLE

3Ah 04h DZT RO B MEDIUM NOT PRESENT - MEDIUM AUXILIARY MEMORY ACCESSIBLE

3Ah 01h DZT ROM BK MEDIUM NOT PRESENT - TRAY CLOSED
3Ah 02h  DZT ROM BK MEDIUM NOT PRESENT - TRAY OPEN
53h 02h DZT ROM BK MEDIUM REMOVAL PREVENTED

53h  03h M MEDIUM REMOVAL PREVENTED BY DATA TRANSFER ELEMENT
2Ah  15h T M V  MEDIUM REMOVAL PREVENTION PREEMPTED

3Bh OEh DZT ROM BK MEDIUM SOURCE ELEMENT EMPTY

53h 04h T MEDIUM THREAD OR UNTHREAD FAILURE

A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 12 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used
P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)
ASC ASCQ DZTPROMAEBKVF Description
43h 00h DZTPROMAEBKVF MESSAGE ERROR
3Fh 01h DZTPROMAEBKVF MICROCODE HAS BEEN CHANGED
3Fh 16h DZTPROMAEBKVF MICROCODE HAS BEEN CHANGED WITHOUT RESET
21h 08h Dz MISALIGNED WRITE COMMAND
1Dh 00h DZT RO BK MISCOMPARE DURING VERIFY OPERATION
1Dh 01h DZ B MISCOMPARE VERIFY OF UNMAPPED LBA
11h O0Ah DZT O BK MISCORRECTED ERROR
2Ah 01h  DZT ROMAEBKVF MODE PARAMETERS CHANGED
67h 03h A MODIFICATION OF LOGICAL UNIT FAILED
69h 01h A MULTIPLE LOGICAL UNIT FAILURES
07h 00h DZT ROM BK MULTIPLE PERIPHERAL DEVICES SELECTED
11h 03h DZT O BK MULTIPLE READ ERRORS
0Ch OEh DZT O BK MULTIPLE WRITE ERRORS
67h 09h A MULTIPLY ASSIGNED LOGICAL UNIT
4Bh 04h DZTPROMAEBK NAK RECEIVED
00h 00h DZTPROMAEBKVF NO ADDITIONAL SENSE INFORMATION
00h 15h R NO CURRENT AUDIO STATUS TO RETURN
32h 00h DZ O BK NO DEFECT SPARE LOCATION AVAILABLE
11h  09h T NO GAP FOUND
01h 00h DZ O BK NO INDEX/SECTOR SIGNAL
72h 07h R NO MORE TEST ZONE EXTENSIONS ARE ALLOWED
72h 05h R NO MORE TRACK RESERVATIONS ALLOWED
06h 00h DZ ROM BK NO REFERENCE POSITION FOUND
02h 00h DZ RO BK NO SEEK COMPLETE
03h 01h T NO WRITE CURRENT
24h 06h F NONCE NOT UNIQUE
24h 07h F NONCE TIMESTAMP OUT OF RANGE
20h OFh D NOT A CONGLOMERATE LOGICAL UNIT
20h OEh D NOT A SUBSIDIARY LOGICAL UNIT
20h ODh D NOT AN ADMINISTRATIVE LOGICAL UNIT
28h 00h DZTPROMAEBKVF NOT READY TO READY CHANGE, MEDIUM MAY HAVE CHANGED
2Ch 0Bh T NOT RESERVED
00h 16h DZTPROMAEBKVF OPERATION IN PROGRESS
5Ah 01h DZT ROM BK OPERATOR MEDIUM REMOVAL REQUEST
5Ah 00h DZTPRO BK OPERATOR REQUEST OR STATE CHANGE INPUT
5Ah 03h DZT RO A BK OPERATOR SELECTED WRITE PERMIT
5Ah 02h DZT RO A BK OPERATOR SELECTED WRITE PROTECT
2Ch 0Ch Dz ORWRITE GENERATION DOES NOT MATCH
61h 02h OUT OF FOCUS
4Eh 00h DZTPROMAEBKVF OVERLAPPED COMMANDS ATTEMPTED
00h 23h DZ OVERLAPPING ATOMIC COMMAND IN PROGRESS
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 13 of 20)

January 17, 2024

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used
P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description
2Dh 00h T OVERWRITE ERROR ON UPDATE IN PLACE
20h 05h T Obsolete
24h  02h T Obsolete
24h  03h T Obsolete
63h 01h R PACKET DOES NOT FIT IN AVAILABLE SPACE
3Bh 05h PAPER JAM
1Ah  00h DZTPROMAEBKVF PARAMETER LIST LENGTH ERROR
26h 01h DZTPROMAEBKVF PARAMETER NOT SUPPORTED
26h 02h DZTPROMAEBKVF PARAMETER VALUE INVALID
2Ah 00h DZT ROMAEBKVF PARAMETERS CHANGED
69h 02h A PARITY/DATA MISMATCH
1Fh 00h DZ O K PARTIAL DEFECT LIST TRANSFER
2Ch 0Ah F PARTITION OR COLLECTION CONTAINS USER OBJECTS
4Bh 14h DZTPROMAEBK F PCIE ACS VIOLATION
4Bh 10h DZTPROMAEBK F PCIE COMPLETER ABORT
4Bh OFh DZTPROMAEBK F PCIE COMPLETION TIMEOUT
4Bh 12h DZTPROMAEBK F PCIE ECRC CHECK FAILED
4Bh OEh DZTPROMAEBK F PCIE FABRIC ERROR
4Bh 11h DZTPROMAEBK F PCIE POISONED TLP RECEIVED
4Bh 15h DZTPROMAEBK F PCIE TLP PREFIX BLOCKED
4Bh 13h DZTPROMAEBK F PCIE UNSUPPORTED REQUEST
03h 00h DZT O BK PERIPHERAL DEVICE WRITE FAULT
27h 05h T R PERMANENT WRITE PROTECT
2Ch 06h R PERSISTENT PREVENT CONFLICT
44h 01h DZTP  MAEBKVF PERSISTENT RESERVATION INFORMATION LOST
27h  04h T R PERSISTENT WRITE PROTECT
47h 06h DZT MAEBKVF PHY TEST FUNCTION IN PROGRESS
50h 02h T POSITION ERROR RELATED TO TIMING
3Bh 0Ch T POSITION PAST BEGINNING OF MEDIUM
3Bh 0Bh POSITION PAST END OF MEDIUM
15h 02h DZT RO BK POSITIONING ERROR DETECTED BY READ OF MEDIUM
73h  01h R POWER CALIBRATION AREA ALMOST FULL
73h  03h R POWER CALIBRATION AREA ERROR
73h  02h R POWER CALIBRATION AREA IS FULL
29h 01h DZTPROMAEBKVF POWER ON OCCURRED
29h 00h DZTPROMAEBKVF POWER ON, RESET, OR BUS DEVICE RESET OCCURRED
5Eh 41h B POWER STATE CHANGE TO ACTIVE
5Eh 47h BK POWER STATE CHANGE TO DEVICE CONTROL
5Eh 42h B POWER STATE CHANGE TO IDLE
5Eh 45h B POWER STATE CHANGE TO SLEEP
5Eh 43h B POWER STATE CHANGE TO STANDBY
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 14 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used
P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description
42h 00h DZ POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40 NN)
2Ch 07h DZTPROMAEBKVF PREVIOUS BUSY STATUS
2Ch 09h DZTPROM EBKVF PREVIOUS RESERVATION CONFLICT STATUS
2Ch 08h DZTPROMAEBKVF PREVIOUS TASK SET FULL STATUS
1Ch 01h Dz o] BK PRIMARY DEFECT LIST NOT FOUND
2Ah 08h DZT ROMAEBKVF PRIORITY CHANGED
73h  05h R PROGRAM MEMORY AREA IS FULL
73h  04h R PROGRAM MEMORY AREA UPDATE FAILURE
00h 07h T PROGRAMMABLE EARLY WARNING DETECTED
47h 05h DZTPROMAEBKVF PROTOCOL SERVICE CRC ERROR
55h 07h F QUOTA ERROR
40h 00h DZ RAM FAILURE (SHOULD USE 40 NN)
15h 00h DZT ROM BK RANDOM POSITIONING ERROR
73h  17h R RDZ IS FULL
21h 07h DZ READ BOUNDARY VIOLATION
11h 13h DZTPRO AEBKVF READ ERROR - FAILED RETRANSMISSION REQUEST
11h 14h DZ READ ERROR - LBA MARKED BAD BY APPLICATION CLIENT
11h  11h R READ ERROR - LOSS OF STREAMING
6Fh 03h R READ OF SCRAMBLED SECTOR WITHOUT AUTHENTICATION
3Bh 0Ah READ PAST BEGINNING OF MEDIUM
3Bh 09h READ PAST END OF MEDIUM
3Bh 17h F READ PAST END OF USER OBJECT
11h 01th DZT RO BK READ RETRIES EXHAUSTED
6Ch 00h A REBUILD FAILURE OCCURRED
6Dh 00h A RECALCULATE FAILURE OCCURRED
14h 01h DZT RO BK RECORD NOT FOUND
14h 06h DZT O BK RECORD NOT FOUND - DATA AUTO-REALLOCATED
14h 05h DZT O BK RECORD NOT FOUND - RECOMMEND REASSIGNMENT
14h 00h DZT RO BK RECORDED ENTITY NOT FOUND
18h 02h DZ RO BK RECOVERED DATA - DATA AUTO-REALLOCATED
18h 05h DZ RO BK RECOVERED DATA - RECOMMEND REASSIGNMENT
18h 06h DZ RO BK RECOVERED DATA - RECOMMEND REWRITE
17h  05h DZ RO BK RECOVERED DATA USING PREVIOUS SECTOR ID
18h 03h R RECOVERED DATA WITH CIRC
18h 07h DZ o] BK RECOVERED DATA WITH ECC - DATA REWRITTEN
18h 01h DZ RO BK RECOVERED DATA WITH ERROR CORR. & RETRIES APPLIED
18h 00h DZT RO BK RECOVERED DATA WITH ERROR CORRECTION APPLIED
18h 04h R RECOVERED DATA WITH L-EC
18h 08h R RECOVERED DATA WITH LINKING
17h  03h DZT RO BK RECOVERED DATA WITH NEGATIVE HEAD OFFSET
17h  00h DZT RO BK RECOVERED DATA WITH NO ERROR CORRECTION APPLIED
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 15 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

17h 02h DZT RO BK RECOVERED DATA WITH POSITIVE HEAD OFFSET

17h  01h DZT RO BK RECOVERED DATA WITH RETRIES

17h  04h RO B RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED

17h  06h DZ O BK RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED
17h  09h DZ RO BK RECOVERED DATA WITHOUT ECC - DATA REWRITTEN

17h  07h DZ RO BK RECOVERED DATA WITHOUT ECC - RECOMMEND REASSIGNMENT
17h 08h DZ RO BK RECOVERED DATA WITHOUT ECC - RECOMMEND REWRITE

1Eh 00h DZ O BK RECOVERED ID WITH ECC CORRECTION

3Fh 06h DZT ROMAEB REDUNDANCY GROUP CREATED OR MODIFIED
3Fh 07h DZT ROMAEB REDUNDANCY GROUP DELETED

6Bh 01h A REDUNDANCY LEVEL GOT BETTER
6Bh 02h A REDUNDANCY LEVEL GOT WORSE

2Ah 05h DZTPROMAE REGISTRATIONS PREEMPTED

67h 05h A REMOVE OF LOGICAL UNIT FAILED

3Fh OEh DZTPROMAE REPORTED LUNS DATA HAS CHANGED
3Bh 08h T REPOSITION ERROR

2Ah 03h DZTPROMAE K RESERVATIONS PREEMPTED

2Ah 04h DZTPROMAE RESERVATIONS RELEASED

2Ch 0Dh Dz RESET WRITE POINTER NOT ALLOWED
00h 1Ah T REWIND OPERATION IN PROGRESS
36h  00h RIBBON, INK, OR TONER FAILURE

73h  06h R RMA/PMA IS ALMOST FULL

72h  06h R RMZ EXTENSION IS NOT ALLOWED

37h 00h DZT ROMAEBKVF ROUNDED PARAMETER

5Ch 00h DZ O RPL STATUS CHANGE

2Ah 14h DZT R MAEBKVY SA CREATION CAPABILITIES DATA HAS CHANGED
74h 30h DZT R MAEBKV SA CREATION PARAMETER NOT SUPPORTED

74h 10h DZT R MAEBKV  SA CREATION PARAMETER VALUE INVALID

74h  11Mh  DZT R MAEBKV  SA CREATION PARAMETER VALUE REJECTED

31th 03h DZ B SANITIZE COMMAND FAILED
3%h 00h DZT ROMAE K SAVING PARAMETERS NOT SUPPORTED
62h 00h SCAN HEAD POSITIONING ERROR

29h 02h DZTPROMAEBKVF SCSIBUS RESET OCCURRED
47h 00h DZTPROMAEBKVF SCSIPARITY ERROR
47h 02h DZTPROMAEBKVF SCSIPARITY ERROR DETECTED DURING ST DATA PHASE

54h  00h P SCSI TO HOST SYSTEM INTERFACE FAILURE
24h  04h F SECURITY AUDIT VALUE FROZEN

74h 79h DZ SECURITY CONFLICT IN TRANSLATED DEVICE
74h  00h T SECURITY ERROR

24h  05h F SECURITY WORKING KEY FROZEN

45h 00h DZTPROMAEBKVF SELECT OR RESELECT FAILURE
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 16 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description
3Bh 00h T SEQUENTIAL POSITIONING ERROR

5Dh 45h DZ B SERVO IMPENDING FAILURE ACCESS TIMES TOO HIGH

5Dh 47h DZ B SERVO IMPENDING FAILURE CHANNEL PARAMETRICS

5Dh 48h DZ B SERVO IMPENDING FAILURE CONTROLLER DETECTED

5Dh 42h DZ B SERVO IMPENDING FAILURE DATA ERROR RATE TOO HIGH
5Dh 4Ch DZ B SERVO IMPENDING FAILURE DRIVE CALIBRATION RETRY COUNT
5Dh 41h DZ B SERVO IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
5Dh 40h DZ B SERVO IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
5Dh 43h DZ B SERVO IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
5Dh 4Ah DZ B SERVO IMPENDING FAILURE SEEK TIME PERFORMANCE

5Dh 4Bh DZ B SERVO IMPENDING FAILURE SPIN-UP RETRY COUNT

5Dh 46h DZ B SERVO IMPENDING FAILURE START UNIT TIMES TOO HIGH
5Dh 49h DZ B SERVO IMPENDING FAILURE THROUGHPUT PERFORMANCE
5Dh 44h DZ B SERVO IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
72h  00h R SESSION FIXATION ERROR

72h  03h R SESSION FIXATION ERROR - INCOMPLETE TRACK IN SESSION
72h  01h R SESSION FIXATION ERROR WRITING LEAD-IN

72h  02h R SESSION FIXATION ERROR WRITING LEAD-OUT

00h 1Bh T SET CAPACITY OPERATION IN PROGRESS

67h O0Ah DZTPROMAEBKVF SET TARGET PORT GROUPS COMMAND FAILED

00h 03h T SETMARK DETECTED

3Bh 04h SLEW FAILURE

47h 7Fh  DZTPROMAEBK SOME COMMANDS CLEARED BY ISCSI PROTOCOL EVENT
2Fh 03h DZTPROMAEBKVF SOME COMMANDS CLEARED BY QUEUING LAYER EVENT

27h 07h DZ B SPACE ALLOCATION FAILED WRITE PROTECT

5Dh 03h R SPARE AREA EXHAUSTION PREDICTION THRESHOLD EXCEEDED
3Fh 08h DZT ROMAEB SPARE CREATED OR MODIFIED

3Fh 09h DZT ROMAEB SPARE DELETED

5Dh 55h DZ
5Dh 57h DZ
5Dh 58h DZ
5Dh 52h DZ
5Dh 5Ch DZ
5Dh 51h DZ
5Dh 50h DZ
5Dh 53h DZ
5Dh 5Ah DZ
5Dh 5Bh DZ
5Dh 56h DZ

SPINDLE IMPENDING FAILURE ACCESS TIMES TOO HIGH
SPINDLE IMPENDING FAILURE CHANNEL PARAMETRICS
SPINDLE IMPENDING FAILURE CONTROLLER DETECTED
SPINDLE IMPENDING FAILURE DATA ERROR RATE TOO HIGH
SPINDLE IMPENDING FAILURE DRIVE CALIBRATION RETRY COUNT
SPINDLE IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
SPINDLE IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
SPINDLE IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
SPINDLE IMPENDING FAILURE SEEK TIME PERFORMANCE
SPINDLE IMPENDING FAILURE SPIN-UP RETRY COUNT
SPINDLE IMPENDING FAILURE START UNIT TIMES TOO HIGH
5Dh 59 Dz SPINDLE IMPENDING FAILURE THROUGHPUT PERFORMANCE
5Dh 54h DZ SPINDLE IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 17 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

09h 03h RO SPINDLE SERVO FAILURE

5Ch 02h DZ O SPINDLES NOT SYNCHRONIZED

5Ch 01h DZ O SPINDLES SYNCHRONIZED

5Eh 04h DZTPRO A K STANDBY CONDITION ACTIVATED BY COMMAND
5Eh 02h DZTPRO A K STANDBY CONDITION ACTIVATED BY TIMER

5Eh 0Ah DZTPRO A K STANDBY_Y CONDITION ACTIVATED BY COMMAND
5Eh 09h DZTPRO A K STANDBY_Y CONDITION ACTIVATED BY TIMER
6Bh 00h A STATE CHANGE HAS OCCURRED

2Ch OFh DZ STREAM NOT OPEN

3Fh 1Ah D SUBSIDIARY BINDING CHANGED

68h 01h DZ SUBSIDIARY LOGICAL UNIT NOT CONFIGURED

1Bh 00h DZTPROMAEBKVF SYNCHRONOUS DATA TRANSFER ERROR
55h 01h DZ O BK SYSTEM BUFFER FULL

55h  00h P SYSTEM RESOURCE FAILURE

4Dh NNh DZTPROMAEBKVF TAGGED OVERLAPPED COMMANDS (NN = TASK TAG)

33h  00h T TAPE LENGTH ERROR

3Bh 03h TAPE OR ELECTRONIC VERTICAL FORMS UNIT NOT READY
3Bh 01h T TAPE POSITION ERROR AT BEGINNING-OF-MEDIUM

3Bh 02h T TAPE POSITION ERROR AT END-OF-MEDIUM

26h 14h T TAPE STREAM MIRRORING PREVENTED

3Fh 00h DZTPROMAEBKVF TARGET OPERATING CONDITIONS HAVE CHANGED

38h 07h DZ THIN PROVISIONING SOFT THRESHOLD REACHED

0Dh 01th DZTPRO A K THIRD PARTY DEVICE FAILURE

5Bh 01h DZTPROM K THRESHOLD CONDITION MET

26h 03h DZTPROMAE K THRESHOLD PARAMETERS NOT SUPPORTED
3Eh 02h DZTPROMAEBKVF TIMEOUT ON LOGICAL UNIT

2Ah 10h DZT M E V TIMESTAMP CHANGED

3Bh 1Ch T TOO MANY LOGICAL OBJECTS ON PARTITION TO SUPPORT OPERATION
26h 08h DZTPRO K TOO MANY SEGMENT DESCRIPTORS

26h 06h DZTPRO K TOO MANY TARGET DESCRIPTORS

2Ch 01h TOO MANY WINDOWS SPECIFIED

4Bh 02h DZTPROMAEBK TOO MUCH WRITE DATA

09h 00h DZT RO B TRACK FOLLOWING ERROR

09h 01h RO K TRACKING SERVO FAILURE

20h 06h DZTPROMAEBKVF TRANSCEIVER MODE CHANGED TO LVD
20h 05h DZTPROMAEBKVF TRANSCEIVER MODE CHANGED TO SINGLE-ENDED

61h 01h UNABLE TO ACQUIRE VIDEO

74h  01h T UNABLE TO DECRYPT DATA

74h 0Ch DZT R MAEBKV UNABLE TO DECRYPT PARAMETER LIST

57h  00h R UNABLE TO RECOVER TABLE-OF-CONTENTS
21th 04h DZ UNALIGNED WRITE COMMAND

A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 18 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used
P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)
ASC ASCQ DZTPROMAEBKVF Description
74h  02h T UNENCRYPTED DATA ENCOUNTERED WHILE DECRYPTING
26h 0Ah DZTPRO K UNEXPECTED INEXACT SEGMENT
74h  06h T UNKNOWN SIGNATURE VERIFICATION KEY
53h 01h T UNLOAD TAPE FAILURE
08h 04h DZTPRO K UNREACHABLE COPY TARGET
11h 00h DZT RO BK UNRECOVERED READ ERROR
11h 04h DZ O BK UNRECOVERED READ ERROR - AUTO REALLOCATE FAILED
11h 0Bh DZ O BK UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT
11h 0Ch DZ O BK UNRECOVERED READ ERROR - RECOMMEND REWRITE THE DATA
46h 00h DZTPROM BK UNSUCCESSFUL SOFT RESET
35h 01h DZTPROMAEBKVF UNSUPPORTED ENCLOSURE FUNCTION
26h 09h DZTPRO K UNSUPPORTED SEGMENT DESCRIPTOR TYPE CODE
26h 07h DZTPRO K UNSUPPORTED TARGET DESCRIPTOR TYPE CODE
2Ch 10h DZ UNWRITTEN DATA IN ZONE
59h 00h O UPDATED BLOCK READ
26h 12h T VENDOR SPECIFIC KEY REFERENCE NOT FOUND
00h 1Ch T VERIFY OPERATION IN PROGRESS
0%h 05h DZT RO B VIBRATION INDUCED TRACKING ERROR
61h 00h VIDEO ACQUISITION ERROR
65h 00h DZTPROMAEBKVF VOLTAGE FAULT
53h 05h M VOLUME IDENTIFIER INVALID
53h 06h M VOLUME IDENTIFIER MISSING
3Fh 0OAh DZT ROMAEBK VOLUME SET CREATED OR MODIFIED
3Fh 0Ch DZT ROMAEBK VOLUME SET DEASSIGNED
3Fh 0Bh DZT ROMAEBK VOLUME SET DELETED
3Fh 0Dh DZT ROMAEBK VOLUME SET REASSIGNED
0Bh 00h DZTPROMAEBKVF WARNING
0Bh 05h DZTPRO AEBKVF WARNING - BACKGROUND MEDIUM SCAN DETECTED MEDIUM ERROR
0Bh 04h DZTPRO AEBKVF WARNING - BACKGROUND PRE-SCAN DETECTED MEDIUM ERROR
0Bh 03h DZTPROMAEBKVF WARNING - BACKGROUND SELF-TEST FAILED
0Bh 07h DZTPROMAEBKVF WARNING - DEGRADED POWER TO NON-VOLATILE CACHE
0Bh 09 DZ WARNING - DEVICE STATISTICS NOTIFICATION ACTIVE
0Bh 02h DZTPROMAEBKVF WARNING - ENCLOSURE DEGRADED
0Bh OEh DZTPROMAEBKY  WARNING - HIGH CRITICAL HUMIDITY LIMIT EXCEEDED
0Bh 0Ah DZTPROMAEBKV  WARNING - HIGH CRITICAL TEMPERATURE LIMIT EXCEEDED
0Bh 10h DZTPROMAEBKYV  WARNING - HIGH OPERATING HUMIDITY LIMIT EXCEEDED
0Bh 0Ch DZTPROMAEBKY  WARNING - HIGH OPERATING TEMPERATURE LIMIT EXCEEDED
0Bh OFh DZTPROMAEBKY  WARNING - LOW CRITICAL HUMIDITY LIMIT EXCEEDED
0Bh 0Bh DZTPROMAEBKY  WARNING - LOW CRITICAL TEMPERATURE LIMIT EXCEEDED
0Bh 11h DZTPROMAEBKV  WARNING - LOW OPERATING HUMIDITY LIMIT EXCEEDED
0Bh ODh DZTPROMAEBKY  WARNING - LOW OPERATING TEMPERATURE LIMIT EXCEEDED
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 19 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description

0Bh 13h DZTPROMAEBKVF WARNING - MICROCODE DIGITAL SIGNATURE VALIDATION FAILURE
0Bh 12h DZTPROMAEBKVF WARNING - MICROCODE SECURITY AT RISK

0Bh 06h DZTPROMAEBKVF WARNING - NON-VOLATILE CACHE NOW VOLATILE

0Bh 14h DZ WARNING - PHYSICAL ELEMENT STATUS CHANGE

0Bh 08h DZTPROMAEBKVF WARNING - POWER LOSS EXPECTED

0Bh 01h DZTPROMAEBKVF WARNING - SPECIFIED TEMPERATURE EXCEEDED

30h ODh T WORM MEDIUM - INTEGRITY CHECK
30h 0Ch T WORM MEDIUM - OVERWRITE ATTEMPTED
41h  15h  DZ WRITE AFTER SANITIZE REQUIRED
Q Oh  00h T WRITE APPEND ERROR
50h 01h T WRITE APPEND POSITION ERROR
21h 05h DZ WRITE BOUNDARY VIOLATION
OCh 00h DZT R WRITE ERROR
0Ch 02h DZ o} BK WRITE ERROR - AUTO REALLOCATION FAILED
0Ch 12h DZ WRITE ERROR - INSUFFICIENT ZONE RESOURCES
0Ch 0%9h R WRITE ERROR - LOSS OF STREAMING
OCh 0ODh DZTPRO AEBKVF WRITE ERROR - NOT ENOUGH UNSOLICITED DATA
0Ch 0Ah R WRITE ERROR - PADDING BLOCKS ADDED
OCh 03h DZ o} BK WRITE ERROR - RECOMMEND REASSIGNMENT
0Ch 01h DZ K WRITE ERROR - RECOVERED WITH AUTO REALLOCATION
0Ch 08h R WRITE ERROR - RECOVERY FAILED
0OCh 07h Dz R WRITE ERROR - RECOVERY NEEDED
0Ch 11h DZ WRITE ERROR - RECOVERY SCAN NEEDED

0Ch 0Ch DZTPRO AEBKVF WRITE ERROR - UNEXPECTED UNSOLICITED DATA
27h 00h DZT RO BK WRITE PROTECTED

2Ch 12h DZ ZONE IS INACTIVE

2Ch OEh DZ ZONE IS OFFLINE

27h 08h DZ ZONE IS READ ONLY

2Ah 16h DZ ZONE RESET WRITE POINTER RECOMMENDED

3Fh 17h DZ ZONE TRANSITION TO FULL

31h  02h R ZONED FORMATTING FAILED DUE TO SPARE LINKING

3Fh 12h DZTPR MAEBK F iSCSIIP ADDRESS ADDED
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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Table 50 — ASC and ASCQ assignments (part 20 of 20)

D — Direct Access Block Device (SBC-5) Device Column key
. Z—Host Managed Zoned Block Device (ZBC-3) blank = code not used
T — Sequential Access Device (SSC-5) not blank = code used

P — Processor Device (SPC-2)
. R— C/DVD Device (MMC-6)
O — Optical Memory Block Device (SBC)
M — Media Changer Device (SMC-3)
. A — Storage Array Device (SCC-2)
E — SCSI Enclosure Services device (SES-3)
B — Simplified Direct Access (Reduced Block) device (RBC)
. K- Optical Card Reader/Writer device (OCRW)
V — Automation/Device Interface device (ADC-4)
F — Object-based Storage Device (OSD-2)

ASC ASCQ DZTPROMAEBKVF Description
3Fh 14h DZTPR MAEBK F iSCSIIP ADDRESS CHANGED
3Fh 13h DZTPR MAEBK F iSCSIIP ADDRESS REMOVED

80h xxh \
Through > Vendor specific
FFh xxh /
xxh  80h \
Through > Vendor specific qualification of standard ASC
xxh FFh /

All codes not shown are reserved.
A numeric ordered listing of the ASC and ASCQ assignments is provided in clause F.2.
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5 Model common to all device types

5.1 Introduction to the model common to all device types
5.1.1 Overview

This model describes some of the general characteristics expected of most SCSI devices. This model is not
intended to alter any requirements defined elsewhere in SCSI. Devices conforming to this standard shall
conform to SAM-6.

5.1.2 Important commands for all SCSI device servers
5.1.2.1 Commands implemented by all SCSI device servers
This standard defines the following mandatory commands (see 6.1):

a) the INQUIRY command (see 5.1.2.3);
b) the REPORT LUNS command (see 5.1.2.4); and
c) the TEST UNIT READY command (see 5.1.2.5).

These commands are used to discover a logical unit’'s capabilities, to discover the system configuration, and
to determine whether a logical unit is ready.

If the device server is able to process commands after an error occurs that prohibits normal command
completion, then the device server may include a field replaceable unit code in the sense data when returning
CHECK CONDITION status for commands other than the INQUIRY command (see 6.7), the REPORT LUNS
command (see 6.30), and the REQUEST SENSE command (see 6.36). If the sense data includes a field
replaceable unit code, then an application client may use the INQUIRY command to request the corre-
sponding ASCII Information VPD page (see 7.7.3), if any, which contains ASCII information about the field
replaceable unit causing the error.

5.1.2.2 Commands recommended for all SCSI device servers

Support for the REQUEST SENSE command is recommended to provide compatibility with application clients
designed to use previous versions of this standard or status polling features defined by command standards.

5.1.2.3 Using the INQUIRY command

The INQUIRY command (see 6.7) may be used by an application client to determine the configuration of a
logical unit. Device servers respond with information that includes their device type and standard version and
may include the manufacturer's identification, model number, and other information.

The Device Identification VPD page (see 7.7.6) returned in response to an INQUIRY command with the EVPD
bit set to one and the PAGE CODE field set to 83h contains identifying information for the logical unit, the target

port, and the SCSI target device.

The INQUIRY command may return incomplete information until the device serve completes the power on
process (see 6.7.1).
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5.1.2.4 Using the REPORT LUNS command

The REPORT LUNS command (see 6.30) may be used by an application client to request a logical unit
inventory report of the logical units that are accessible to the |_T nexus on which the command is sent.

The application client may select different types of logical unit inventories to be reported. Examples of using
different logical unit inventory report types are shown in Annex C.

5.1.2.5 Using the TEST UNIT READY command

The TEST UNIT READY command (see 6.46) allows an application client to poll a logical unit until it is ready
without allocating space for returned data. The TEST UNIT READY command may be used to check the
media status of logical units with removable media. Device servers should respond promptly to indicate the
current status of the SCSI target device.

5.1.2.6 Using the REQUEST SENSE command

The REQUEST SENSE command (see 6.36) may be used by an application client to poll the status of some
background operations and to clear interlocked unit attention conditions (see 7.5.13).

5.1.3 Implicit head of queue

Each of the following commands may be processed by the task manager as if the command has a task
attribute of HEAD OF QUEUE (see SAM-6) if the command is received with a SIMPLE task attribute or an ORDERED
task attribute:

a) INQUIRY; and
b) REPORT LUNS.

See SAM-6 for additional rules on implicit head of queue processing.

5.2 Command duration limits

An application client uses a command duration limit to specify the scheduling and processing of a duration
limited command (see SAM-6). If a device server determines that it is unable to complete processing of a
duration limited command before expiration of the duration expiration time, then the device server may
terminate the processing of that command (see SAM-6).

Device servers that support command duration limits shall:

a) support one or more commands that are capable of specifying a duration limit descriptor, if any, to be
used by the device server when processing a command (see SBC-5);

b) for each command that is capable of specifying a command duration limit descriptor index set to a
renzerg [1plue, report that capability in the RwcDLP bit and the CDLP field (see 6.32.2); and

c) indicate support in the RwCDLP bit and the cDLP field for:
A) the Command Duration Limit A mode page (see 7.5.9);
B) the Command Duration Limit B mode page (see 7.5.10);
C) the Command Duration Limit T2A mode page (see 7.5.11); or
D) the Command Duration Limit T2B mode page (see 7.5.12).
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To determine the command duration limit information that applies to a command whose CDB contains a
non-zero duration limit descriptor index, the device server uses:

1) the values in the RwcDLP bit and in the cDLP field in the parameter data returned by the REPORT
SUPPORTED OPERATION CODES command (see 6.32) for this command to determine which
command duration limit mode page, if any, applies the CDB; and

2) the command duration limit descriptor specified by the duration limit descriptor index in the CDB.

EXAMPLE — A duration limit descriptor index of 001b selects the command duration limit information contained in the first
command duration limit descriptor. A duration limit descriptor index of 010b selects the command duration limit information
contained in the second command limit duration descriptor. A duration limit descriptor index of 111b selects the command
duration limit information contained in the seventh command limit duration descriptor.

5.3 Device clocks and timestamps

A timestamp may be included in data logged or recorded by a device server based on the contents of a device
clock saturating counter described in this subclause.

Device clocks may be managed with:

the REPORT TIMESTAMP command (see 6.35);
the SET TIMESTAMP command (see 6.44);

the Control Extension mode page (see 7.5.14); and
methods outside the scope of this standard.

o O T QO
= — =

A device clock is initialized by a:

a) power on reset or hard reset that sets a device clock to zero;
b) SET TIMESTAMP command that sets a device clock to a specified value; or
c) method outside the scope of this standard.

The TCMOS bit in the Control Extension mode page (see 7.5.14) specifies whether the device server allows a
device clock to be initialized by methods outside the scope of this standard. The scsiIp bit in the Control
Extension mode page (see 7.5.14) specifies whether methods outside the scope of this standard take prece-
dence over the SET TIMESTAMP command for initializing a device clock.

After a device clock is initialized, the device server shall increment it by one every millisecond, plus or minus a
vendor specific tolerance.

A device clock shall not be affected by an |_T nexus loss or a logical unit reset.
If a device clock is initialized by means other than the SET TIMESTAMP command (see 6.44), the device

server shall establish a unit attention condition for the SCSI initiator port associated with every |_T nexus (see
SAM-6), with the additional sense code set to TIMESTAMP CHANGED.
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The format of a device clock value is shown in table 51.

Table 51 — Device clock value

Bit
Byte 7 6 5 4 3 2 1 0

0 (MSB)

b TIMESTAMP

5 (LSB)

The TIMESTAMP field contains the value of a device clock.

A data structure that contains a device clock value may indicate the most recent event that initialized that
device clock by associating a timestamp origin value (see table 52) with that device clock value.

Table 52 — Timestamp origin value

Code Description

000b Device clock initialized to zero at power on or as the result of a hard reset

001b Reserved

010b Device clock initialized by the SET TIMESTAMP command (see 6.44)

011b Device clock initialized by methods outside the scope of this standard
100b to 111b | Reserved

5.4 Device specific background functions

5.4.1 Introduction to device specific background functions

Device specific background functions are SCSI target device specific functions that have no specific associ-
ation with application client initiated operations. A device specific background function is initiated if:

a) a device specific event associated with the function occurs (e.g., a timer expires or a counter reaches
its limit); and
b) the function is enabled.

If conditions are met to initiate more than one device specific background function (e.g., more than one device
specific event occurs), then the order of performing the functions is device specific. Other device server
processes (e.g., processing a command) may or may not have any impact on events associated with device
specific background functions.

Device specific background functions do not include self-test operations (see 5.15) or background scan
operations (see SBC-5).

Device specific background functions:

a) may include background functions for the informational exception conditions that are managed using
the Informational Exceptions Control mode page (see applicable command standard);

b) may include regular, device specific self testing or saving of device specific data;

c) may require the logical unit to be in a different power condition to be performed (e.g., a logical unit
may require being in the active power condition to access the medium for some functions);
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d) may be enabled or disabled via the EBF bit in the Informational Exceptions Control mode page;

e) shall be affected by the PERF bit and the LOGERR bit in the Informational Exceptions Control mode
page, if the background function is associated with informational exception conditions;

f) should be processed relative to power conditions based on the setting in the PM_BG_PRECEDENCE field
in the Power Condition mode page (see 7.5.18);

g) may have impact on the SCSI target device’s performance (e.g., if a logical unit is performing a
background function, and the device server receives a command from an application client that
requires access to the logical unit, then the logical unit may take a short period of time (e.g., two
seconds) to suspend the background function before the logical unit is able to process the command);

h) shall not affect power condition timers as defined in the Power Condition mode page;

i) shall not affect timers defined in the Background Control mode page (see SBC-5); and

j) shall have no negative impact on the reliability of the logical unit.

5.4.2 Suspending and resuming device specific background functions
The SCSI target device shall suspend a device specific background function in progress if:

a) any of the following are true:
A) a command or task management function is processed that requires the device specific
background function to be suspended; or
B) a SCSI event (e.g., a reset event) (see SAM-6) occurs that requires the device specific
background function to be suspended;
or
b) all of the following are true:
A) a power condition timer defined in the Power Condition mode page (see 7.5.18) expires;
B) the PM_BG_PRECEDENCE field in the Power Condition mode page is set to 10b; and
C) the SCSI target device is unable to continue performing the device specific background function
in the power condition associated with the timer that expired.

The SCSI target device may suspend a device specific background function in progress if:

a) a power condition timer defined in the Power Condition mode page (see 7.5.18) expires;

b) the PM_BG_PRECEDENCE field in the Power Condition mode page is set to 00b; and

c) the SCSI target device is unable to continue performing the device-specific background function in the
power condition associated with the timer that expired.

If a device specific background function is suspended, the device server shall not stop any process that
causes a device specific background function to be initiated (e.g., not stop any timers or counters associated
with device specific background functions).

A suspended device specific background function may be resumed if:

there are no commands in the task set to be processed;

there are no task management functions to be processed;

there are no SCSI events to be processed;

no ACA condition (see SAM-6) exists;

the PM_BG_PRECEDENCE field in the Power Condition mode page (see 7.5.18) is set to 00b; or

the PM_BG_PRECEDENCE field in the Power Condition mode page is set to 10b, and no power condition
timer defined in the Power Condition mode page has expired.

-
2222002
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5.5 Downloading and activating microcode

5.5.1 Downloading microcode

SCSI target devices may use microcode (e.g., firmware) that is stored in nonvolatile storage. Microcode may
be changeable by an application client using the WRITE BUFFER command (see 6.49). The WRITE BUFFER
command provides multiple methods for downloading microcode to the SCSI target device and activating the
microcode.

Downloading microcode involves the following steps:

1) Download: the application client transfers complete microcode from the Data-Out Buffer to the device
server in one or more WRITE BUFFER commands; and

2) Save: if defined by the download microcode mode, the device server saves the microcode to
nonvolatile storage.

If downloaded microcode is not activated by the WRITE BUFFER command that downloaded that microcode,
then that microcode is defined as deferred microcode until that microcode is activated. While the deferred
microcode is present and has not been activated, the device server should provide pollable sense data (see
5.12.2) with:

a) the sense key set to NO SENSE;

b) the additional sense code set to DEFERRED MICROCODE IS PENDING; and

c) if descriptor format sense data is supported, a microcode activation sense data descriptor (see
4.4.209).

The SCSI target device begins using the new microcode for the first time after it is activated (see 5.5.2) as part
of the response to an event defined by the download microcode mode.
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Table 53 defines the WRITE BUFFER download microcode modes with respect to the steps described in this

subclause.
Table 53 — WRITE BUFFER download microcode modes
Down-
Mode Code | load 2 | Save P | Activate ©
Download microcode and activate 04h yes d no yes
Download microcode, save, and activate 05h yes d yes optional
Download microcode with offsets and activate 06h yes © no yes
Download microcode with offsets, save, and activate 07h yes © yes optional
Download microcode with offsets, select activation events, 0Dh yes © yes no
save, and defer activate
Download microcode with offsets, save, and defer activate OEh yes © yes no
Activate deferred microcode 9 OFh no no yes

@ Entries in the Download column are as follows. For modes labeled yes, the application client delivers

f Microcode downloaded with this mode is defined as deferred microcode.
9 Support for mode OFh is mandatory if either mode ODh or mode OEh is supported.

microcode in the WRITE BUFFER command(s). For modes labeled no, the application client does not
deliver microcode with the WRITE BUFFER command.
Entries in the Save column are as follows. For modes labeled yes, the device server shall save the
microcode to nonvolatile storage for use after each subsequent power on or hard reset, and shall not
return GOOD status for the final command in the WRITE BUFFER sequence (i.e., the series of WRITE
BUFFER commands that downloads the microcode) until the microcode has been saved. For modes
labeled no, the device server shall discard the microcode on the next power on or hard reset.
Entries in the Activate column are as follows. For modes labeled yes, the device server shall activate the
microcode (see 5.5.2) after completion of the final command in the WRITE BUFFER sequence (i.e., the
series of WRITE BUFFER commands that downloads the microcode and activates it). For modes
labeled optional, the device server may or may not activate the microcode image upon completion of the
final command in the WRITE BUFFER sequence. For modes labeled no, the device server shall not
activate the microcode upon completion of the final command in the WRITE BUFFER sequence.
The application client delivers microcode in a vendor specific number of WRITE BUFFER commands
(i.e., a WRITE BUFFER sequence). The device server should require that the microcode be delivered in
a single command. The device server shall perform any required verification of the microcode prior to
returning GOOD status for the final WRITE BUFFER command in a sequence (i.e., the WRITE BUFFER
command delivering the last part of the microcode).
The application client delivers microcode in one or more WRITE BUFFER commands, specifying a
buffer ID and buffer offset in each command. If the device server does not receive all the WRITE
BUFFER commands required to deliver the complete microcode before a logical unit reset occurs, an
I_T nexus loss occurs, or a WRITE BUFFER command specifying a different download microcode mode
is processed, then the device server shall discard the new microcode. If the device server determines
that it is processing the final WRITE BUFFER command (i.e., the WRITE BUFFER command delivering
the last part of the microcode), then the device server:
1) shall perform any required verification of the microcode prior to returning GOOD status for the
command; and
2) should return sense data containing a sense key set to COMPLETED, the additional sense code set
to DEFERRED MICROCODE IS PENDING, and if the MODE field of the final WRITE BUFFER
command is set to ODh or OEh and the D_SENSE bit (see 7.5.13) is set to one, then a microcode
activation sense data descriptor (see 4.4.2.9).
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Table 54 summarizes how the WRITE BUFFER download microcode modes process the BUFFER ID field, the
BUFFER OFFSET field, and the PARAMETER LIST LENGTH field in the WRITE BUFFER CDB.

Table 54 — WRITE BUFFER download microcode field processing

BUFFER ID field, BUFFER OFFSET
field, and PARAMETER LIST

Mode Code LENGTH field processing
Download microcode and activate 04h 6.49.4
Download microcode, save, and activate 05h 6.49.5
Download microcode with offsets and activate 06h 6.49.6
Download microcode with offsets, save, and activate 07h 6.49.7
Download microcode with offsets, select activation events, 0Dh 6.49.9

save, and defer activate

Download microcode with offsets, save, and defer activate OEh 6.49.10

Activate deferred microcode OFh 6.49.11

If the device server is unable to process a WRITE BUFFER command with a download microcode mode
because of a vendor specific condition (e.g., the device server requires the microcode be delivered in order,
and the BUFFER OFFSET field is not equal to the contents of the previous WRITE BUFFER command’s BUFFER
OFFSET field plus the contents of the previous WRITE BUFFER command’s PARAMETER LIST LENGTH field),
then the device server shall terminate the command with CHECK CONDITION status, with the sense key set
to ILLEGAL REQUEST, and the additional sense code set to COMMAND SEQUENCE ERROR.

If the device server detects a digital signature validation failure while processing a WRITE BUFFER command
that downloads microcode, it shall terminate the command with CHECK CONDITION status, with the sense
key set to ABORTED COMMAND, and the additional sense code set to DIGITAL SIGNATURE VALIDATION
FAILURE.

While processing a WRITE BUFFER command that downloads and defers activation of microcode, if a device
server that supports microcode digital signature validation is not able to perform validation of the digital
signature (e.g., digital signature validation is deferred), then the device server may establish an informational
exception condition with the additional sense code set to WARNING - MICROCODE SECURITY AT RISK.
If a WRITE BUFFER command specifies a renzerg [1plue in the BUFFER OFFSET field and the MODE field is:

a) 07h, 0Dh, or OEh; and
b) different than the MODE field in the first WRITE BUFFER command of this WRITE BUFFER sequence,

then the device server should terminate the command with CHECK CONDITION status, with the sense key
set to ILLEGAL REQUEST. The additional sense code:

a) should be set to COMMAND SEQUENCE ERROR; or
b) may be set to INVALID FIELD IN CDB.
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The MULTI I_T NEXUS MICROCODE DOWNLOAD field (see table 53) in the Extended INQUIRY Data VPD page
(see 7.7.7) indicates how the device server handles concurrent attempts to download microcode using the

WRITE BUFFER command download microcode modes from multiple |_T nexuses.

Table 55 — MULTI I_T NEXUS MICROCODE DOWNLOAD field (part 1 of 2)

Code

Description

Oh

The handling of concurrent WRITE BUFFER download microcode operations from
multiple |_T nexus is vendor specific.

1h

For modes that download microcode (see table 53), the device server shall:

a) if a WRITE BUFFER command with the BUFFER OFFSET field set to zero is
received on any |_T nexus, then the command shall be processed as described
elsewhere in this subclause. This shall establish the |_T nexus for the WRITE
BUFFER sequence, and cause any microcode downloaded on another |_T nexus
to be discarded,;

b) if a WRITE BUFFER command with the BUFFER OFFSET field set to a non-zero
value is received on the established |_T nexus for the WRITE BUFFER
sequence, then the command shall be processed as described elsewhere in this
subclause; and

c) if a WRITE BUFFER command with the BUFFER OFFSET field set to a non-zero
value is received on an |_T nexus that is different from the established |_T nexus
for the WRITE BUFFER sequence, then the device server shall terminate the
command with CHECK CONDITION status, with the sense key set to ILLEGAL
REQUEST, and the additional sense code set to COMMAND SEQUENCE
ERROR. The WRITE BUFFER sequence for the established |_T nexus should
not be affected.

If a WRITE BUFFER command with mode OFh (i.e., activate deferred microcode) is
received on an |_T nexus that is different from the established |_T nexus for the WRITE
BUFFER sequence, then the device server shall terminate the WRITE BUFFER
command with mode OFh with CHECK CONDITION status, with the sense key set to
ILLEGAL REQUEST, and the additional sense code set to COMMAND SEQUENCE
ERROR. Any deferred microcode shall not be invalidated.

2h

For modes that download microcode (see table 53), the device server shall allow con-
current sequences of WRITE BUFFER commands to be processed as described else-
where in this subclause on more than one |_T nexus.

If a WRITE BUFFER command with mode OFh (i.e., activate deferred microcode) is
received on an |_T nexus that is different from the established |_T nexus for the WRITE
BUFFER sequence, then the device server shall process the command as described
elsewhere in this subclause.
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Table 55 — MULTI I_T NEXUS MICROCODE DOWNLOAD field (part 2 of 2)

Code Description

3h For modes that download microcode (see table 53), the device server shall:

a) ifa WRITE BUFFER command with the BUFFER OFFSET field set to zero is
received on any |_T nexus, then the command shall be processed as described
elsewhere in this subclause. This shall establish the |_T nexus for the WRITE
BUFFER sequence, and cause any microcode downloaded on another |_T nexus
to be discarded;

b) ifa WRITE BUFFER command with the BUFFER OFFSET field set to a non-zero
value is received on the established |_T nexus for the WRITE BUFFER
sequence, then the command shall be processed as described elsewhere in this
subclause; and

c) ifa WRITE BUFFER command with the BUFFER OFFSET field set to a non-zero
value is received on an |_T nexus that is different from the established |_T nexus
for the WRITE BUFFER sequence, then the device server shall terminate the
command with CHECK CONDITION status, with the sense key set to ILLEGAL
REQUEST, and the additional sense code set to COMMAND SEQUENCE
ERROR. The WRITE BUFFER sequence for the established |_T nexus should
not be affected.

If a WRITE BUFFER command with mode OFh (i.e., activate deferred microcode) is
received on an |_T nexus that is different from the established |_T nexus for the WRITE
BUFFER sequence, then the device server shall process the command as described
elsewhere in this subclause.

4h to Fh | Reserved

For all WRITE BUFFER command modes that download microcode (see table 53), the COMMAND SPECIFIC
field (see 6.32.4.2) located in the command timeouts descriptor of the parameter data returned by the
REPORT SUPPORTED OPERATION CODES command (see 6.32) indicates the maximum time that access
to the SCSI target device is limited or not possible through any SCSI ports associated with a logical unit that
processes a WRITE BUFFER command that activates microcode.

5.5.2 Activating microcode

If the SCSI target device contains multiple logical units, the activation of microcode by one logical unit may
change the microcode for other logical units in that SCSI target device.

Activating microcode for a logical unit may result in:

a) ahard reset; or

b) a logical unit reset for each logical unit affected by the microcode download (i.e., logical units that
activated microcode or logical units that processed a logical unit reset due to another logical unit
activated microcode).

Deferred microcode that contains a digital signature that was not validated during microcode download (see
5.5.1) shall be validated before that microcode is activated. If:

a) the device server is not able to validate the digital signature; and

b) microcode with a digital signature that has not been validated is requested to be activated as a result
of:
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A) a power on or a hard reset, then the device server shall establish an informational exception
condition with the additional sense code set to WARNING - MICROCODE DIGITAL SIGNATURE
VALIDATION FAILURE; or

B) acommand that is:

a) a WRITE BUFFER command with a mode that activates deferred microcode (i.e., mode OFh
(see 6.49.11)); or

b) a command defined as causing deferred microcode to be activated (e.g., the FORMAT UNIT
command and the START STOP UNIT command (see SBC-5)),

then the device server shall terminate the command with CHECK CONDITION status with the

sense key set to ABORTED COMMAND, and the additional sense code set to DIGITAL

SIGNATURE VALIDATION FAILURE.

If microcode is activated due to processing a WRITE BUFFER command with a mode that requires activation
after processing (i.e., modes 04h (see 6.49.4), 06h (see 6.49.6), and OFh (see 6.49.11)), then:

a) if the microcode activation resulted in a hard reset or resulted in a logical unit reset, the device server
shall establish a unit attention condition (see SAM-6) for the SCSI initiator port associated with every
|_T nexus affected by the microcode activation except the |_T nexus on which the WRITE BUFFER
command was received with the additional sense code set to MICROCODE HAS BEEN CHANGED;
or

b) if the microcode activation did not result in a hard reset and did not result in a logical unit reset, the
device server shall establish a unit attention condition for the SCSI initiator port associated with every
|_T nexus affected by the microcode activation with the additional sense code set to MICROCODE
HAS BEEN CHANGED WITHOUT RESET.

If microcode is activated due to processing a WRITE BUFFER command with a mode that may cause
activation after processing (i.e., for modes 05h (see 6.49.5) and 07h (see 6.49.7)), then the device server shall
establish a unit attention condition (see SAM-6) based on the setting of the ACTIVATE MICROCODE field in the
Extended INQUIRY VPD page (see 7.7.7).

If microcode is activated as a result of a power on or as a result of a hard reset, the device server may
establish a unit attention condition (see SAM-6) for the SCSI initiator port associated with every |_T nexus with
the additional sense code set to MICROCODE HAS BEEN CHANGED in addition to the unit attention
condition for the power on or hard reset.

If deferred microcode (see table 53) is activated due to a command defined by its command standard as
causing deferred microcode to be activated (e.g., the FORMAT UNIT command and the START STOP UNIT
command (see SBC-5)), then the device server:

a) shall establish a unit attention condition (see SAM-6) for the SCSI initiator port associated with every
|_T nexus affected by the microcode activation:

A) if the microcode activation resulted in a hard reset or resulted in a logical unit reset, the additional
sense code for the established unit attention shall be set to MICROCODE HAS BEEN
CHANGED; or

B) if the microcode activation did not result in a hard reset and did not result in a logical unit reset,
the additional sense code for the established unit attention shall be set to MICROCODE HAS
BEEN CHANGED WITHOUT RESET;

and

b) may establish other unit attention condition(s) as defined for the command (e.g., CAPACITY DATA

HAS CHANGED for the FORMAT UNIT command).

If new microcode is saved before deferred microcode is activated, then that deferred microcode is not
activated.
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5.5.3 Download microcode status

SCSI target device implementations may support reporting status information about the microcode and
microcode downloads in progres