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INFORMATION TECHNOLOGY —
SMALL COMPUTER SYSTEM INTERFACE SCSI —

Part 453: SCSI Primary Commands - 3 (SPC-3)

1)

2)

3)

4)

3)

6)

7)

8)

9)

10)

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) f
specialized system for worldwide standardization. National bodies that are members of ISO or I[EC participa

prm the
e in the

development of International Standards. Their preparation is entrusted to technical committees; any ISO and IEC

member body interested in the subject dealt with may participate in this preparatory work. Infefnational gover
and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC|
International Standards adopted by the joint technical committee are circulated to national bodies for
Publication as an International Standard requires approval by at least 75 % of thé.national bodies casting a vo

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as poss
international consensus of opinion on the relevant subjects since each technical committee has representation
interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recomméndations for international use and are accepted
and ISO member bodies in that sense. While all reasonable.efforts are made to ensure that the technical cg
IEC, ISO and ISO/IEC publications is accurate, IEC or IS@'cannot be held responsible for the way in which
used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO member bodies undertake to apply IEC, ISO and

publications transparently to the maximum extent possible in their national and regional publications. Any div
between any ISO/IECpublication and the corresponding national or regional publication should be clearly ind
the latter.

ISO and IEC provide no marking-procedure to indicate their approval and cannot be rendered responsible|
equipment declared to be in conformity with an ISO/IEC publication.

All users should ensure that'they have the latest edition of this publication.

No liability shall attach.to IEC or ISO or its directors, employees, servants or agents including individual exp

hmental

1. Draft
voting.
e.

ible, an

from all

by IEC
ntent of
hey are

SO/IEC
brgence
cated in

for any

brts and

members of theirteehnical committees and IEC or ISO member bodies for any personal injury, property damage or

other damage-ofi\any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and e
arising out of'the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC, ISO or
publications:

Attention is drawn to the normative references cited in this publication. Use of the referenced publicg
indispensable for the correct application of this publication.

penses
SO/IEC

tions is

Attention is drawn to the possibility that some of the elements of this International Standard may be the s

bject of

patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 14776-453 was prepared by subcommittee 25: Interconnection of Information
technology equipment, of ISO/IEC joint technical committee 1: Information technology.

The list of all currently available parts of the ISO/IEC 14776 series, under the general title Information technology
- Small computer system interface (SCSI), can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies and the voting results may be
obtained from the address given on the second title page.
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roduction

ISO/IEC 14776-453: SCSI Primary Commands - 3 (SPC-3) standard is divided into the following clauses and
annexes:

Clause 1 is the scope.

Clause 2 enumerates the normative references that apply to this standard.

Clause 3 describes the definitions, symbols and abbreviations used in this standard.

Clause 4 describes the conceptual relationship between this document and the SCSI-3 architecture model.

Ciauac 5 UICDL;IiIUUb ﬂ 1S CUITITTIal Id IIIUdUi fUI cl” SCSi UIUVibUD.

Clause 6 defines the commands that may be implemented by any SCSI device.

Clause 7 defines the parameter data formats that may be implemented by any SCSI device.

Clause 8 defines the well known logical units that may be implemented by any SCSI device:

Annex A identifies differences between the terminology used in this standard and previouswersions of|this
standard (informative).

Annex B describes the PERSISTENT RESERVE OUT command features necessary.to replace the regerve/
release management method and provides guidance on how to perform®a third party reservation
using persistent reservations (informative).

Annex C elaborates on the procedures for logging operations (informatiye),

Annex D lists code values in numeric order (informative).

Annex E lists assigned vendor identifiers (informative).

The annexes provide information to assist with implementation.6f this standard. The information in the ahnexes

apy
sta

lies to all the SCSI command standards. See 3.1.18 for<more information about other SCSI corhmand
ndards.
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Information Technology -
Small Computer System Interface (SCSI) -

Part 453: SCSI Primary Commands-3 (SPC-3)

1 Scope

Th} SCSI family of standards provides for many different types of SCSI devices (e.g., disks, tapes; pLinters,
scgnners). This standard defines a device model that is applicable to all SCSI devices. Other SGS) conmand

sta

ndards (see 3.1.18) expand on the general SCSI device model in ways appropriate to specific types q

devices.

The set of SCSI standards specifies the interfaces, functions, and operations necessary,to, énsure interop

bet
ma

Thi

feal

veen conforming SCSI implementations. This standard is a functional description. Cenforming impleme
employ any design technique that does not violate interoperability.

5 standard defines the SCSI commands that are mandatory and optional forall SCSI devices. Support

commmands that may apply to any device model.

f SCSI

rability
tations

for any

fure defined in this standard is optional unless otherwise stated. This standard also defines th¢ SCSI

The following commands, parameter data, and features defined ingrevious versions of this standard ar¢ made
obgolete by this standard:

Fig
sta

a) Contingent Allegiance;

b) Untagged tasks;

¢) The RESERVE(6) and RESERVE(10) commands;

d) The RELEASE(6) and RELEASE(10) commands;

e) The ELEMENT_SCOPE for Persistent Reservations;

f) The command support data (CMDDT) feature of the INQUIRY command;
g) The relative addressing (RELADR).hit in the standard INQUIRY data;

h) The Medium Partition mode pagesi(2), (3), and (4);

i) The Control mode page DISABLE QUEUEING bit;

i) Discussion of the SBC REBUILD, REGENERATE and XDWRITE EXTENDED commands; and
k) The ASCII Implemented.Qperating Definition VPD page.

Lre 1 shows the relationship of this standard to the other standards and related projects in the SCSI f4
hdards as of the publication of this standard.

Device-Type Specific Primary Command Set
Command Sets (for all device types)

SGSHFranspertProtocols

Architeciure Model

Interconnects

Figure 1 — SCSI document relationships

mily of
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Figure 1 is intended to show the general relationship of the documents to one another. Figure 1 is not intended to
imply a relationship such as a hierarchy, protocol stack, or system architecture. It indicates the applicability of a
standard to the implementation of a given transport.

The term SCSI is used to refer to the family of standards described in this clause.

2 Normative references

2.1

Thd
the
me
the

2.2

Co
intg
(in

212

1SC

1SQ
alp

1SQ
alp

1SQ
alp

1Sd
alp

1S
Cy

1SQ
Ara

1SQ
Grd

-General

following standards contain provisions that, by reference in the text, constitute provisions of this\stang

time of publication, the editions indicated were valid. All standards are subject to revision, and-parties tg
hts based on this standard are encouraged to investigate the possibility of applying the mostrecent edi
standards listed below.

Approved references

pies of the following documents may be obtained from ANSI: approved/ANSI standards, approved at
rnational and regional standards (ISO, IEC, CEN/CENELEC, ITUT), andyapproved and draft foreign stg

-642-4900 (phone), 212-302-1286 (fax) or via the World Wide Web ‘at http://www.ansi.org.
/IEC 646:1991, Information technology — ISO 7-bit coded character set for information interchange

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

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

/IEC 8859-3:1999, Information technology — 8-bit single-byte coded graphic character sets — Part |
habet No. 3

/IEC 8859-4:1998, Information~technology — 8-bit single-byte coded graphic character sets — Part
habet No. 4

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

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

/IEC 8859-7:1987, Information processing — 8-bit single-byte coded graphic character sets — Part 7
ek’ alphabet

ard. At
agree-
ions of

d draft
ndards

cluding BSI, JIS, and DIN). For further information, contact ANSI Customer Service Department at

: Latin

P- [ atin

B: Latin

(: Latin

: Latin/

: Latin/

: Latin/

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 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS)
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ISO/IEC 13213:1994, Information technology — Microprocessor systems — Control and Status Registers Archi-
tecture for microcomputer buses [ANSI/IEEE 1212, 1994 Edition]

ISO/IEC 14165-251, Information technology — Fibre Channel — Part 251: Framing and Signaling Interface (FC-FS)
[ANSI INCITS 373-2003]

ISO/IEC 14776-115, Information technology — Small Computer System Interface (SCSI) — Part 115: SCSI Parallel
Interface - 5 (SPI-5) [ANSI INCITS 367-2003]

ISQTEC 14776-150, Information technology — Small Computer System Interface (SCSI) — Part 1T5Q:] Serial
Attached SCSI (SAS) [ANSI INCITS376-2003]

ISQ/IEC 14776-222, Information technology — Small Computer System Interface (SCSI) — Part 222:, Fibre Ghannel
Prdtocol for SCSI, second version (FCP-2) [ANSIMNCITS 35p:2003]

ISQ/IEC 14776-322, Information technology — Small Computer System Interface (SCSJ) ~ Part 322: SCS§/ Block
Commands - 2 (SBC-2) [ANSI INCITS 40p-2005]

ISQ/IEC 14776-381: 2000, Information technology — Small computer system interface (SCSI) — Part 381:|Optical
Mefmory Card Device Commands (OMC)

ISQ/IEC 14776-412, Information technology — Small Computer System, Intetface (SCSI) — Part 412: SCSy Archi-
tecfure Model - 2 (SAM-2) [ANSI INCITS 366-2003]

ISQ/IEC 14776-413, Information technology — Small Computer,System Interface (SCSI) — Part 413: SCSJ Archi-
tecfure Model - 3 (SAM-3) [ANSI INCITS 40-2005]

ISQ/IEC 14776-452, Information technology — Small Computer System Interface (SCSI) — Part 452: SCSI Primary
Commands - 2 (SPC-2) [ANSI INCITS 35}-2001]

ISQ/IEC 24739 (all parts), Information technology<’ AT Attachment with Packet Interface - 7 (ATA/ATAPI-7) V1

IEQ 60027-2:2000, Letter symbols to be used in electrical technology — Part 2: Telecommunicatiohs and
elegtronics

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

ANBI INCITS 4-1986 (R2002), Information Systems — Coded Character Sets — 7-Bit American National Siandard
Codgle for Informationcinterchange (7-Bit ASCII)

ANBI INCITS 309-1998, Serial Storage Architecture SCSI-3 Protocol (SSA-S3P)

ANBI INCITES 365-2002, Information technology — Small Computer System Interface (SCSI) — Part 241 SCSI
RDMAProtocol (SRP) [ISO/IEC 14776-241, under considgration]

ANSTTINCITS 375-2004, Serial Bus Protocol - 3 (SBP-3)

ANSI INCITS 382-2004, Information technology — Small Computer System Interface (SCSI) — SCSI Media
Changer Commands - 2 (SMC-2) [ISO/IEC 14776-352],

ANSI INCITS 405-2005, Automation/Drive Interface — Transport Protocol (ADT)

ANSI INCITS 467, Information technology — Small Computer System Interface (SCSI) — Stream commands-3
(SSC-3) (to be published)
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2.3 IETF References

Copies of the following approved IETF standards may be obtained through the Internet Engineering Task Force
(IETF) at www.ietf.org.

RFC 791, Internet Protocol - DARPA Internet Program - Protocol Specification

RFC 798, Transmission Control Protocol - DARFA Internet Program - Protocol Specification

RFL 1035, Domain Names - Implementation and Specification
RFC 1321, The MD5 Message-Digest Algorithm

RFC 1591, Domain Name System Structure and Delegation
RFC 2279, UTF-8, a transformation format of ISO 10646

RFC 2373, IP Version 6 Addressing Architecture

RF 2396, Uniform Resource Identifiers (URI): Generic Syntax
RF{C 2616, Hypertext Transfer Protocol -- HTTP/1.1

RFC 3305, Report from the Joint W3C/IETF URI Planning Interest‘Group: Uniform Resource Identifiers (URIs),
URLs, and Uniform Resource Names (URNs): Clarifications and Recommendations

RFC 3720, Internet Small Computer Systems Interface (iISCSH)
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3 Terms and definitions, symbols, abbreviations and conventions

3.1

Terms and definitions

3.1.1

access control list (ACL):
The data used by a SCSI target device to configure access rights for initiator ports according to the access controls
state of the SCSI target device (see 8.3.1.3).

3.1
acd
On

3.1
acq
An
infg

3.1
acq
Thd
8.3
thrd

3.1
act
Wh

without delay. See 5.9.

3.1

additional sense code:

Ac
dat

3.1

aligs list:

Al
ma

3.1
alig
An
par

2
ess control list entry (ACE):
b entry in the access control list (see 3.1.1).

3
ess controls:

optional SCSI target device feature that restricts initiator port access to specific logical units and modi
rmation about logical units in the parameter data of the INQUIRY and REPORT LUNS commands (see

4
ess controls coordinator:
entity within a SCSI target device that coordinates the management and enforcement of access contrg

ugh the ACCESS CONTROLS well known logical unit (see 8.3)andLUN 0.
5

ve power condition:
en a device server is capable of responding to all of its-supported commands, including media access re

6

pombination of the ADDITIONAL SENSE CODE.and ADDITIONAL SENSE CODE QUALIFIER fields (see 4.5) in thg
:8

7

5t of alias values (see 3.1.8).and their associated designations (see 3.1.27) maintained by the device ser
haged by the CHANGE ALIASES command (see 6.2) and REPORT ALIASES command (see 6.19).

8
s value:
umeric valug_associated to a designation (see 3.1.27) in the alias list (see 3.1.7) and used in comm
ameter data\to reference a SCSI target device or SCSI target port. See 6.2.2.

9

ies the
B.3.1).

Is (see

1) for all logical units within the SCSI target device. The access controls coordinator is always addrgssable

quests,

sense

ver and

and or

3.1.10
attached medium changer:
A medium changer that is attached to and accessed through some other type of SCSI device. See 5.10.

3.1.11
attribute:

As

ingle unit of MAM (see 3.1.64) information.

AM-3.
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3.1.12

aut

o contingent allegiance (ACA):

The task set condition established following the return of a CHECK CONDITION status when the NACA bit is set to
one in the CONTROL byte. A detailed definition of ACA may be found in SAM-3.

3.1.13

blo

cked task:

A task that is in the blocked state. Tasks become blocked when an ACA condition occurs. The blocked state ends
when the ACA condition is cleared. A detailed definition of the blocked task state may be found in SAM-3.

3.1

byte:

As

3.1
cag

14
equence of eight contiguous bits considered as a unit.

15
he memory:

A t¢mporary and often volatile data storage area outside the area accessible by application clients that may

as

3.1

ibset of the data stored in the non-volatile data storage area.

16

command:

Ar
fou

3.1

bquest describing a unit of work to be performed by a device server. A'detailed definition of a command
nd in SAM-3.

17

command descriptor block (CDB):

Thd
hay

3.1

structure used to communicate commands from an application client to a device server (see 4.3). A CL
e a fixed length of up to 16 bytes or a variable length of between 12 and 260 bytes.

18

A
SM

3.1

CSI standard that defines the model, commands, and parameter data for a device type (e.g., SBC-2,
-2, MMC-4, or SES-2). See clause 2.

CO{mand standard:

19

company_id:

Sy

3.1
Co
An

apq

3.1
Co

onym for OUI (see 3.1.74).

20
htrol mode page:

licable to all device types. See 7.4.6.

21
htrol Extension mode page:

A mode page that provides controls over SCSI features that are applicable to all device types. See 7.4.7.

contain

may be

DB may

5SC-2,

node page that provides controls over SCSI features (e.g., task set management and error logging) that are

3.1.22
copy manager:
The device server that receives an EXTENDED COPY command and performs the operation requested.

3.1.23

copy target device:
The name given by the EXTENDED COPY command (see 6.3) to a source or destination logical unit (i.e., a copy
target device is a logical unit (see 3.1.58), not a SCSI target device (see 3.1.100)).
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3.1.24

data-in buffer:

The buffer specified by the application client to receive data from the device server during the processing of a
command (see 4.2 and SAM-3).

3.1.25

data-out buffer:

The 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 (see 4.2 and SAM-3).

3.1{26

deferred error:
A GHECK CONDITION status and sense data that is returned as the result of an error or exception.conditjon that
ocdurred during processing of a previous command for which GOOD, CONDITION MET, INTERMEDIATE, and
INTERMEDIATE-CONDITION MET status has already been returned. See 4.5.5.

3.1{27

degignation:
A iame and optional identifier information that specifies a SCSI target device or,SCSI target port for assgciation
with an alias value (see 3.1.8) in the alias list (see 3.1.7). See 6.2.2.

3.1|28

Deyice Identification VPD page:
A \[PD page that provides the means to retrieve identification information about the SCSI device, logical upit, and
SCPBI port. See 7.6.3.

3.1]29

device server:
An [object within a logical unit that processes SCSI tasks according to the rules of task management. A detailed
def|nition of a device server may be found in SAM-3.

3.1130

deyice service request:
A réquest, submitted by an application client, conveying a SCSI command to a device server. A detailed dgfinition
of g device service request may be found in SAM-3.

3.1{31

deyice service response:
The response returned to-an application client by a device server on completion of a SCSI command. A detailed
definition of a device sefvicé response may be found in SAM-3.

3.1|32

deyice type:
The type of péeripheral device (i.e., device model) implemented by the device server and indicated by the cpntents
of the PERIPHERAL DEVICE TYPE field in the standard INQUIRY data (see 6.4.2).

3.1|33

Disconnect-Reconnect mode page:
A mode page that provides the application client the means to tune the performance of the service delivery
subsystem. See 7.4.8.

3.1.34

element:

An addressable physical component of a medium changer SCSI device that may serve as the location of a
removable unit of data storage medium. A detailed definition of an element may be found in SMC-2.
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3.1.35

enabled task state:

The only task state in which a task may make progress towards completion. A detailed definition of the enabled
task state may be found in SAM-3.

3.1.36
Extended Unique Identifier, a 48-bit globally unique identifier (EUI-48):
The IEEE maintains a tutorial describing EUI-48 at http://standards.ieee.org/regauth/oui/tutorials/EUI48.html.

3.1[37
Exiended Unique Identifier, a 64-bit globally unique identifier (EUI-64):
The IEEE maintains a tutorial describing EUI-64 at http://standards.ieee.org/regauth/oui/tutorials/EUG4.htn

3.1|38

faulted I_T nexus:
The I_T nexus on which a CHECK CONDITION status was returned that resulted in the €stablishment of an ACA.
The faulted |_T nexus condition is cleared when the ACA condition is cleared. See SANI:3.

3.1139
field:

A group of one or more contiguous bits, a part of a larger structure such as-a.CDB (see 3.1.17) or sense dgta (see
3.1(103).

3.1{40

harnd reset:
A cpndition resulting from the events defined by SAM-3 in which the SCSI device performs the hard resef opera-
tior]s described in SAM-3, this standard, and the applicableicommand standards.

3.1{41
host:
A JCSI device with the characteristics of a primary’computing device, typically a personal computer, workgtation,
serjer, minicomputer, mainframe computer, or auxiliary computing device. A host includes one or morg SCSI
initiator devices.

3.1}42
IEHE company_id:
Synonym for OUI (see 3.1.74).

3.1{43
|_T{nexus:
A nexus between a SCSl initiator port and a SCSI target port. See SAM-3.

3.1{44

|_T|{nexus lass:
A dondition-resulting from the events defined by SAM-3 in which the SCSI device performs the I_T nexus loss
opgrations described in SAM-3, this standard, and the applicable command standards.

3.1.35
I_T_L nexus:
A nexus between a SCSI initiator port, a SCSI target port, and a logical unit. See SAM-3.

3.1.46

I_T_L_Q nexus transaction:

The 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
idle power condition:
When a device server is capable of responding to all of its supported commands, including media access requests,

but

commands may take longer to complete than when in the active power condition. See 5.9.

3.1.48

implicit head of queue:
An optional processing model for specified commands wherein the specified commands may be treated as if they
had been received with a HEAD OF QUEUE task attribute (see SAM-3 and 5.3).

3.1

initiator device name:

A S
SC

3.1

initiator port:

Syn

3.1

initiator port identifier:

AV

3.1

iniiator port name:

AS
as

3.1

Int¢rnet protocol domain name:
name of a computer or hierarchy of computers-within the domain name system defined by the IETF (s¢e RFC

The
109
httg

3.1

Internet protocol number:

Ad
pro
Nu
me

3.1
link
On
det

3.1

49

CSI device name (see 3.1.92) of a SCSI initiator device or of a SCSI target/initiator device when operati
51 initiator device (see SAM-3).

50

onymous with SCSI initiator port (see 3.1.95).

51

blue by which a SCSI initiator port (see 3.1.95) is referenced within a SCS8I domain (see SAM-3).
52

CSI port name (see 3.1.98) of a SCSI initiator port (see 3.1.95) or of a SCSI target/initiator port when oq
h SCSI initiator port (see SAM-3).

53
5 and RFC 1591). The Internet Assigned Numbers Authority maintains a list of domain name assignm
://www.iana.org/assignments/domain-names.
54

oded value assigned to identify protocols that layer on the Internet protocol (see RFC 791). The |
focol number assigned tothe transmission control protocol (TCP, see RFC 793) is six. The Internet Ag

hts/protocol-numbers:

55
ted command:

hiled definition of a linked command may be found in SAM-3.

56

ng as a

erating

ents at

hternet
signed

mbers Authority maintains a list of Internet protocol number assignments at http://www.iana.org/assign-

b in a series of SCSI commands processed by a single task that collectively make up a discrete 1/0O operation. A

least significant bit (CSB):
In a binary code, the bit or bit position with the smallest numerical weighting in a group of bits that, when taken as a
whole, represent a numerical value (e.g., in the number 0001b, the bit that is set to one).

3.1.57

left

-alighed:

A type of field containing ASCII data in which unused bytes are placed at the end of the field (highest offset) and

are

filled with ASCII space (20h) characters. See 4.4.1.
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3.1.58

log

ical unit:

An externally addressable entity within a SCSI target device that implements a SCSI device model and contains a
device server. A detailed definition of a logical unit may be found in SAM-3.

3.1.59

log

ical unit access control descriptor (LUACD):

The structure within an ACE (see 3.1.2) that identifies a logical unit to which access is allowed and specifies the
LUN by which the logical unit is to be accessed (see 8.3.1.3.3).

3.1

logical unit inventory:

The

3.1

An

list of the logical unit numbers reported by a REPORT LUNS command (see 6.21).
61
logical unit number (LUN):
encoded 64-bit identifier for a logical unit. A detailed definition of a logical unit number‘may be found in §
62

3.1

logical unit reset:

Ag
op4

3.1

medium:

Ap
con

3.1

mefdium auxiliary memory (MAM):
auxiliary memory residing on a medium that is\accessible to the device server (e.g., a tape cartridge). Medium

An
aux

3.1

megdium changer:
evice that mechanizes the movement of media to and from the SCSI device that records on or reads ffom the

Ad
me

3.1

most significant bit (MSB):

60

ondition resulting from the events defined by SAM-3 in which the logicalunit performs the logical un
rations described in SAM-3, this standard, and the applicable command-standards.

63

hysical entity that stores data in a nonvolatile manner (i.e. retained through a power cycle) in accordan
nmands processed by the device server.

64

iliary memory may be nonvolatile and independent of the main function of the device server.

65

Hia. A detailed definition of a-tnedium changer may be found in SMC-2.

66

BAM-3.

it reset

ce with

In g binary code, thecbit 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{67

name:

A labelof’an object that is unique within a specified context and should never change (e.g., the term nafne and
woltldwide identifier (WWID) may be interchangeable).

3.1.68

network address authority (NAA):

A field within a name (see 3.1.67) that specifies the format and length of that name. See 7.6.3.6 and FC-FS.

3.1.69
nexus:
A relationship between two SCSI devices, and the SCSI initiator port and SCSI target port objects within those
SCSI devices. See SAM-3.
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3.1.70
non-volatile cache memory:
Cache memory (see 3.1.15) that retains data through power cycles.

3.1.71
null-padded:

A 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 (00h) characters. See 4.4.2.

3.1[72

null-terminated:

A type of field in which the last used byte (i.e., highest offset) is required to contain an ASCII null (00h) ch
Se¢ 4.4.2.

3.1{73
one:
The logical true condition of a variable.

3.1|74

ordanizationally unique identifier (OUI):

A numeric identifier that is assigned by the IEEE such that no assigned identifiers are identical. OUl is equiv
company_id or IEEE company_id. The IEEE prefers OUI for EUI-48 idehtifiers (see 3.1.36) and compan

hracter.

blent to
_id for

EU|-64 identifiers (see 3.1.37). However, the numeric identifier is called;an OUI when it is assigned by the IEEE.

The IEEE maintains a tutorial describing the OUI at http://standardstieee.org/regauth/oui/.

3.1{75

page:

A regular parameter structure (or format) used by several commands. These pages are identified with
kngwn as a page code.

3.1{76

petsist through power loss:
An pptional capability associated with someg, features that allows an application client to request that a devics
ma|ntain information regarding that featuresacross power failures.

3.1{77
petsistent reservation holder:
The |I_T nexus(es) that are allowed to release or change a persistent reservation without preempting it. Sed

3.1{78
power cycle:
Power being removed from and later applied to a SCSI device.

3.1179

degdctibed in SAM-3, this standard, and the applicable command standards.

b value

server

5.6.9.

rations

poyver on:
A c}ndition resulting from the events defined by SAM-3 in which the SCSI device performs the power on ope

3.1.80
protocol identifier:
A coded value used in various fields to identify the protocol to which other fields apply. See 7.5.1.

3.1.81
protocol specific:

A requirement that is defined by a SCSI transport protocol standard (see clause 1). A detailed definition of protocol

specific may be found in SAM-3.
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3.1.82
protocol standard:
A SCSI standard that defines SCSI transport protocol (e.g., SAS, SPI-5, SBP-3, or FCP-2). See clause 2.

3.1.83

proxy token:

An identifier for a logical unit that may be used to gain temporary access to that logical unit in the presence of
access controls (see 8.3.1.6.2).

3.1{84
request for comment (RFC):
The name given to standards developed by the Internet Engineering Task Force (see 2.3).

3.1|85
redistered:
The condition that exists for an I_T nexus following the successful completion of a PERSISTENT RESERVE OUT
command with a REGISTER service action, REGISTER AND IGNORE EXISTING KEY service action (seq 5.6.6),
or REGISTER AND MOVE service action (see 5.6.7) and lasting until the registration is removed (see 5.6.10).

3.1/86
redistrant:
An [_T nexus that is registered (see 3.1.85).

3.1{87

right-aligned:
A type of field containing ASCII data in which unused bytes are‘placed at the start of the field (i.e., lowes{ offset)
and are filled with ASCII space (20h) characters. See 4.4.1¢

3.1/88

relative port identifier:
An fidentifier for a SCSI port (see 3.1.96) that is unique within a SCSI device (see 3.1.91). See SAM-3. Apglication
cliehts may use the SCSI Ports VPD page (see\7.6.7) to determine relative port identifier values.

3.1|89
relative initiator port identifier:
A relative port identifier (see 3.1.88) for a SCSI initiator port (see 3.1.95).

3.1190
relative target port identifier:
A re¢lative port identifier(see 3.1.88) for a SCSI target port (see 3.1.101).

vice that"contains one or more SCSI ports that are connected to a service delivery subsystem and sugports a

€vice name:
A name (see 3.1.67) of a SCSI device that is world wide unique within the protocol of a SCSI domain (see 3.1.93)
in which the SCSI device has SCSI ports (see 3.1.96). The SCSI device name may be made available to other
SCSI devices or SCSI ports in protocol specific ways. See SAM-3.

3.1.93

SCSI domain:

The interconnection of two or more SCSI devices and a service delivery subsystem. A detailed definition of a SCSI
Domain may be found in SAM-3.
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3.1.94

SCSl initiator device:
A SCSI device (see 3.1.91) containing application clients (see 3.1.9) and SCSI initiator ports (see 3.1.95) that
originate device service and task management requests (see SAM-3) to be processed by a SCSI target device
(see 3.1.100) and receives device service and task management responses from SCSI target devices.

3.1.95
SCSil initiator port:
A SCSil initiator device (see SAM-3) object acts as the connection between application clients and the service

del

3.1
SC
Ap
sul

3.1
SC
AV
ide

3.1
SC
An
por
pro

3.1
SC
A\
targ

3.1
SC
A S
deV
ma

3.1
SC
A S
ang

3.1
SC
AS

very subsystem through which requests and responses are routed.

96
S| port:

system (see SAM-3).

97

S1 port identifier:

alue by which a SCSI port is referenced within a domain. The SCSI port identifier is either an initia
ntifier (see 3.1.51) or a target port identifier (see 3.1.115).

98
51 port name:

t (see 3.1.96). The name may be made available to other SESl/devices or SCSI ports in that SCSI do
focol specific ways. See SAM-3.

99

51 Ports VPD page:

PD page that allows retrieval of information-about all the SCSI ports in a SCSI target device o
et/initiator device. See 7.6.7.

100

Sl target device:

CSl device (see 3.1.91) containing logical units (see 3.1.58) and SCSI target ports (see 3.1.101) that r
ice service and task management requests (see SAM-3) for processing and sends device service a
hagement responses to SCSlinitiator devices.

101

S| target port:

CSil target device“(see SAM-3) object that acts as the connection between device servers and task ms
the service delivery subsystem through which requests and responses are routed.

102
BI transport protocol standard:
CSlstandard that defines a SCSI transport protocol (e.g., FCP-2, SAS, SRP, or SBP-3). See clause 2.

ort of a SCSI device that connects the application client, device server or task manager toithe service gelivery

or port

lame (see 3.1.67) of a SCSI port that is world wide unique withindhe protocol of the SCSI domain of that SCSI

main in

r SCSI

pceives
nd task

nagers

3.1.103

sense data:
Data describing an error or exceptional condition that a device server delivers to an application client in the same
I_T_L_Q nexus transaction (see 3.1.46) as a CHECK CONDITION status or in response to a REQUEST SENSE
command (see 6.27). The format of sense data is defined in 4.5.

3.1.104
sense key:
The contents of the SENSE KEY field (see 4.5) in the sense data.
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3.1.105
service action:

A request describing a unit of work to be performed by a device server. A service action is an extension of a
command. See SAM-3.

3.1.106

service delivery subsystem:

That part of a SCSI I/0 system 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. See SAM-3.

3.1{107
Stifdby power condition:

Whien a device server is capable of accepting commands, but not capable of processing media access commands.
Se¢ 5.9.

3.1{108
stafus:
Ong byte of response information sent from a device server to an application client upon completion ¢f each
commmand. See SAM-3.

3.1}109
sygtem:
One or more SCSI domains operating as a single configuration.

3.11110

target device name:
A 4CSI device name (see 3.1.92) of a SCSI target device or.of a SCSI target/initiator device when operating as a
SCBlI target device (see SAM-3).

3.1{111
target port:
Synonymous with SCSI target port (see 3.1.104).

3.1{112

target port asymmetric access state:
The characteristic that defines the behavior of a target port and the allowable command set for a logical unijit when
commands and task managementfunctions are routed through the target port maintaining that state (see 5/.8.2.1).

3.11113

target port group:
A set of target ports_that are in the same target port asymmetric access state (see 3.1.112) at all timgs (see
5.8[2.1).

3.1114
target port-group asymmetric access state:

The target port asymmetric access state (see 3.1.112) common to the set of target ports in a target port gropp (see
3.1(14:3).

3.1.115
target port identifier:
A value by which a SCSI target port (see 3.1.101) is referenced within a SCSI domain (see SAM-3).

3.1.116

target port name:

A SCSI port name (see 3.1.98) of a SCSI target port or of a SCSI target/initiator port when operating as a SCSI
target port (see SAM-3).
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3.1

A17

task:
An object within a logical unit that represents the work associated with a command or a group of linked commands.
A detailed definition of a task may be found in SAM-3.

3.1

118

task set:
A group of tasks within a logical unit, whose interaction is dependent on the task management (queuing) and ACA
rules. See SAM-3 and the Control mode page (see 7.4.6).

3.1
TC
On
on

TC

3.1

119

P port numbers:

b of the data needed to establish a TCP connection. TCP port numbers may be assigned to protocols th
TCP by the Internet Assigned Numbers Authority. The Internet Assigned Numbers Authority’maintains
P port number assignments at http://www.iana.org/assignments/port-numbers.

120

third-party command:

A cpmmand sent to one SCSI device requesting than an operation be performed’involving two other SCSI
(e.g., the EXTENDED COPY command may perform copy operations between two or more SCSI devices
which are the SCSI device to which the EXTENDED COPY command was.sent).

3.1

121

unit attention condition:
A gtate that a logical unit maintains while it has asynchronoug-status information to report to the initiatdg
asgociated with one or more |I_T nexuses. See SAM-3.

3.1{122
universal time (UT):

The time at longitude =zero, colloquially known as Greenwich Mean Time.
httg://aa.usno.navy.mil/fag/docs/UT.html.
3.1{123

UR] Schemes:

Th

http://www.iana.org/assignments/uri-schemes.

3.1
uT

124
--8:

A character set that is a‘transformation format of the character set defined by ISO 10646. See RFC 2279.

3.1

125

vendor specific(VS):
Something (€:gY, a bit, field, or code value) that is not defined by this standard and may be vendor defined.

3.1
vol

3.1
we

126

at layer
A list of

levices
hone of

r ports

See

b Internet Assigned Numbers(Authority maintains a list of schemes for URI and URL nafes at

tile cache memory:
Cache memory (See 3.1. at does not retain data through power cycles.

J27
Il known logical unit:

A logical unit that only does specific functions (see clause 8). Well known logical units allow an application client to
issue requests to receive and manage specific information usually relating to a SCSI target device.

3.1
we

.128
Il known logical unit number (W-LUN):

The logical unit number that identifies a well known logical unit.
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3.1.129
zero:
The logical false condition of a variable.

3.1.130

zero-padded:

A type of field in which unused bytes are placed at the end of the field (i.e., highest offset) and are filled with zeros.
See 4.4.2.

3.2 Acronyms

= divided by

x multiplied by

< less than

> greater than

ACE Access Control list Entry (see 3.1.2)

ACL Access Control List (see 3.1.1)

ACA Auto Contingent Allegiance (see 3.1.12)

ADC Automation/Drive Interface - Commands (see clause 2)

ADT Automation/Drive Interface - Transport Protocol (see clause’2)
ASC Additional Sense Code (see 4.5)

ASCII American Standard Code for Information Interchange (see 2.2)
ASCQ Additional Sense Code Qualifier (see 4.5)

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

ATAPI AT Attachment with Packet Interface (see www.t13.0rg)

CDB Command Descriptor Block (see 3.1.17)

CRC Cyclic Redundancy Check

D_ID Destination Identifier (defined in FC-ES, see clause 2)

EUI-48 Extended Unique Identifier, a 48-bitsglobally unique identifier (see 3.1.36)
EUI-64 Extended Unique Identifier, a 64=bit globally unique identifier (see 3.1.37)

FC-FS Fibre Channel Framing and Signaling Interface (see clause 2)
FCP-2 Fibre Channel Protocol for;SCSI -2 (see clause 2)
HTTP Hypertext Transfer Protocol (see RFC 2616)

ID Identifier or Identification

IEC International Elegtrotechnical Commission

IEEE Institute of Electrical and Electronics Engineers
IETF Internet Engineering Task Force (see 2.3)

IP Internet-Rrotocol (see 2.3)

IPv4 Internet-Protocol version 4

IPv6 Internet Protocol version 6

iSCSI Intefnet SCSI (see 2.3)

ISO Organization for International Standards

LBA Logical Block Address

LSB Least Significant Bit (see 3.1.56)

LUACD Logical Unit Access Control Descriptor (see 3.1.59)
L UN— L ogical-Unit-Number{see-3-1-64H

MAM Medium Auxiliary Memory (see 3.1.64)

MMC-4 SCSI Multi-Media Commands -4 (see clause 2)

MSB Most Significant Bit (see 3.1.66)

NAA Network Address Authority (see 3.1.68)

n/a not applicable

INCITS InterNational Committee for Information Technology Standards
OCRW SCSI Specification for Optical Card Reader/Writer (see clause 2)
OSD Object-based Storage Devices Commands (see clause 2)

Oul Organizationally Unique Identifier (see 3.1.74)

RAID Redundant Array of Independent Disks
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RBC SCSI Reduced Block Commands (see clause 2)
RDMA Remote Direct Memory Access (see SRP)

RFC Request For Comments (see 3.1.84)

RMC SCSI Reduced Multi-Media Commands (see clause 2)

SAM-2 SCSI Architecture Model -2 (see clause 2)
SAM-3 SCSI Architecture Model -3 (see clause 2)

SAT SCSI / ATA Translation (see clause 2)
SBC-2 SCSI Block Commands -2 (see clause 2)
SBP-3 Serial Bus Protocol -3 (see clause 2)

SCC-2 SCSI Controller Commands -2 (see clause 2)
SCC-3 SCSI Controller Commands -3 (see clause 2)

SCSI The architecture defined by the family of standards described in clause 1
SES SCSI-3 Enclosure Services (see clause 2)

SES-2 SCSI Enclosure Services -2 (see clause 2)

SMC-2 SCSI Media Changer Commands -2 (see clause 2)

SPC SCSI-3 Primary Commands (ANSI INCITS 301-1997, see clause 2)

SPC-2 SCSI Primary Commands -2 (see clause 2)
SPC-3 SCSI Primary Commands -3 (this standard, see clause 2)

SPI-5 SCSI Parallel Interface -5 (see clause 2)

SRP SCSI RDMA Protocol (see clause 2)

SSC-2 SCSI Stream Commands -2 (see clause 2)

TCP Transmission Control Protocol (see RFC 793)

URI Uniform Resource Identifier (see RFC 2396, RFC 3305;and 3.1.123)
URL Uniform Resource Locator (see RFC 2396, RFC 3305, and 3.1.123)
uT Universal time (see 3.1.122)

USB Universal Serial Bus (see www.usb.org)

VPD Vital Product Data (see 7.6)

VS Vendor Specific (see 3.1.125)

W-LUN Well known logical unit number (see 3:1:128)

3.3 Keywords

3.3{1
expected:
A Keyword used to describe the.behavior of the hardware or software in the design models assumed|by this
stapdard. Other hardware and'‘software design models may also be implemented.

3.3{2
ignjored:
A keyword used tosdescribe an unused bit, byte, word, field or code value. The contents or value of an igngred bit,
byte, word, field @f-code value shall not be examined by the receiving SCSI device and may be set to any value by
the|[transmitting(SCSI device.

3.3[3
invalid:

A kbvitiord nicad o doceriha an illlaaal ar ntincninnariad hit hvute ward fiald or coda valiia Racaint of an iny alld b|t
KeyWora—a5661t0-8856rp0 6o gar-B—uHSup PO tB e yto;—Wora—era—oH1 G- AHHE—E 8P +-OraY y

byte, word, field or code value shall be reported as an error.

3.34
mandatory:
A keyword indicating an item that is required to be implemented as defined in this standard.

3.3.5
may:
A keyword that indicates flexibility of choice with no implied preference (equivalent to "may or may not").
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.6

may not:

Ak

eyword that indicates flexibility of choice with no implied preference (equivalent to "may or may not").

3.3.7
obsolete:
A keyword indicating that an item was defined in prior SCSI standards but has been removed from this standard.

3.3.8

opfional:

A Keyword that describes features that are not required to be implemented by this standard. Howévey, if any
optjonal feature defined by this standard is implemented, then it shall be implemented as defined inthis stapdard.
3.3{9

reserved:

A Keyword referring to bits, bytes, words, fields and code values that are set aside for future standardization. A
reserved bit, byte, word or field shall be set to zero, or in accordance with a future extension to this standard] Recip-
ients are not required to check reserved bits, bytes, words or fields for zero values. Receipt of reserved codq values
in defined fields shall be reported as an error.

3.3{10

restricted:

A kpyword referring to bits, bytes, words, and fields that are set aside foryuse in other SCSI standards. A reftricted
bit,|byte, word, or field shall be treated as a reserved bit, byte, word/or field for the purposes of the requirements
def|ned in this standard.

3.3[11

shall:

A Keyword indicating a mandatory requirement. Designers are required to implement all such mandatory fequire-
mehts to ensure interoperability with other products-that conform to this standard.

3.3{12

should:

A kpyword indicating flexibility of choice with a strongly preferred alternative; equivalent to the phrase "it is gtrongly

rec

3.3

X o

The

3.4

Ce

bmmended".

13
XX:
value of the bit or fielgd-is.not relevant.

Conventions

tain words’and terms used in this standard have a specific meaning beyond the normal English m

baning.

Thegse words and terms are defined either in 3.1 or in the text where they first appear. Names of commands,

sta

uses; sense keys, and additional sense codes are in all uppercase (e.g., REQUEST SENSE). Lower

case is

use

eHor-words-havirg-the-nermal-Enghsh-meaning
Aghsh-meaning:

If there is more than one CDB length for a particular command (e.g., MODE SENSE(6) and MODE SENSE(10))
and the name of the command is used in a sentence without any CDB length descriptor (e.g., MODE SENSE), then

the

condition specified 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.
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A binary number is represented in this standard by any sequence of digits comprised of only the Western-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., 00101 1010b or
0_0101_1010b).

A hexadecimal number is represented in this standard by any sequence of digits comprised of only the
Western-Arabic numerals 0 through 9 and/or the upper-case English letters A through 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).

A decimal number is represented in this standard by any sequence of digits comprised of only the Western-Arabic
nurperals 0 through 9 not immediately followed by a lower-case b or lower-case h (e.g., 25).

Whien the value of the bit or field is not relevant, x or xx appears in place of a specific value.
Thig standard uses the ISO convention for representing decimal numbers (e.g., the thousands and higher multiples
are|separated by a space and a comma is used as the decimal point). Table 1 showssome examples of glecimal

numbers represented using the ISO and American conventions.

Table 1 — ISO and American numbering conventions.examples

ISO American
0,6 0.6
3,141 59265 | 3.14159265
1 000 1,000
1323 462,95 |.1,323,462.95

Lis{s sequenced by letters (e.g., a-red, b-blue, c-green) show no ordering relationship between the listed items.
Numbered lists (e.g., 1-red, 2-blue, 3-green) show.a@n ordering relationship between the listed items.

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

3.5 Bit and byte ordering

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

If alfield consists-of more than one bit and contains a single value (e.g., a number), the least significant bit (LSB) is
shdwn on the right and the most significant bit (MSB) is shown on the left (e.g., in a byte, bit 7 is the MSH and is
shqwn 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
corfsists.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.

If a field consists of more than one byte and contains multiple fields each with their own values (e.g., a descriptor),
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.
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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

indi

cating the presence of additional bytes.

3.6 Notation canventions

3.6

Wh
end
are
shd

The
chdg

Usi
end
69N

1 Notation for byte encoded character strings

losed in double quotation marks. The double quotation marks identify the start and end.ofvthe charact
required to be encoded but are not themselves to be encoded. The characters that\are to be encoq
wn in the case that is to be encoded.

encoded characters and the double quotation marks that enclose them are preceded by text that speci
racter encoding methodology and the number of characters required to be enceded.

ng the notation described in this subclause, stating that eleven ASCID characters “SCSI device” ar
oded would be the same writing out the following sequence of byte values: 53h 43h 53h 49h 20h 64h 6
63h 65h.

en this standard requires one or more bytes to contain specific encoded characters, the specifie characiers are

prs that
ed are

fies the

e to be
5h 76h



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E) -44 -

3.6

.2 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:

Wh

Thi
call

Wh

Inp

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

ere:
Result: A single value representing the outcome ot 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.
5 notation allows arguments to be specified as inputs and outputs. The following is an example of a prqcedure

specification:
Found = Search (IN (Pattern, Item List), OUT ([Iltem Found]))
ere:

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

Ut Arguments:

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

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

put Arguments:

ltem Found.=tem ... /* ltem located by the search procedure call */
This argument is only returned if the search succeeds.
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3.6.3 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 —pp|
Transition destination labels

The

Ea
trar

As

3.6

The nomenclature used for binary power multiplier values in this standard is based on IEC 60027-2:2000

(se

Figure 2 — Example state diagram

sition to occur and special conditions related to the transition.
ystem specified in this manner has the following properties:

a)
b)

Time elapses only within discrete states;and
State transitions are logically instantaneous.

4 Notation for binary power multipliers

b table 2).

Table 2 — Binary power multiplier nomenclature

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

h state and state transition is described in the list with particular attention to the conditions that calise the

Prefix Abbreviation | Power of two | Example

kibi Ki 2'%0r1 024 | one kibibit is 1Kib is 1024 bits

mebi Mi 220 one mebibyte is 1MiB is 1048576 bytes
gebi Gi 280 one gebibyte is 1GiB is 1073741824 byteq
tebi Ti 540

peDi Pi 550

exbi Ei 260



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E) -46 -

4 General Concepts
4.1 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 The request-response model

Theg SCSI command set assumes an underlying request-response protocol. The fundamental-propertie$ of the
reguest-response protocol are defined in SAM-3. Action on SCSI commands shall not be deemed completed until
a rg@sponse is received. The response shall include a status that indicates the final disposition of the command. As
perl SAM-3, the request-response protocol may be modeled as a procedure call, specifically:

Service response = Execute Command (IN (I_T_L_Q Nexus, CDB, Task Attfibute, [Data-In Buffer Size]
[Data-Out Buffer], [Data-Out Buffer Size], [Command-Reference Number], [Task Pr]ority]),
OUT ([Data-In Buffer], [Sense Data], [Sense Datad-ength], Status))

SAM-3 defines all of the inputs and outputs in the procedure call above!As they may apply to any SCSI device, this
stapdard defines the contents of the following procedure inputs and\outputs; CDB, Data-Out Buffer, Data-In Buffer,
and Sense Data. This standard does not define all possible instahces of these procedure inputs and outpufs. This
stapdard defines only those instances that may apply to any:SCSI device. Instances of the procedure inputs and
outputs that apply to specific SCSI device models are defined in the applicable SCSI command standargs (see
3.1|18).

Thip standard references values returned via the Status output parameter (e.g., CHECK CONDITION, RESER-
VATION CONFLICT). Status values are not defined by this standard. SAM-3 defines all Status values.

The entity that makes the procedure call islan application client (see SAM-3). The procedure call's represgntation
arrives at the SCSI target device in thesfarm of a device service request. The entity that performs the work of the
progedure call is a device server (see 'SAM-3).

4.3 The Command Desctriptor Block (CDB)

4.3|1 CDB usage and-structure

A dommand is.communicated by sending a command descriptor block (CDB) to the device server. For geveral
commands, the'CDB is accompanied by a list of parameters in the Data-Out Buffer. See the specific commgnds for
dethiled information.

If allegical unit 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 4.3.2. The variable length CDB formats are described in 4.3.3. The
CDB fields that are common to most commands are described in 4.3.4. The fields shown in 4.3.2 and 4.3.3 and
described in 4.3.4 are used consistently by most commands. However, the actual usage of any field (except
OPERATION CODE and CONTROL) is described in the subclause defining that command. If a device server receives a
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CDB containing an operation code that is invalid or not supported, 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

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.

4.3.2 The fixed length CDB formats

All fixed Tength CDBs shall have an OPERATION CODE field as their first byte and a CONTROL byte as theirlakt byte.
Table 3 shows the typical format of a 6-byte CDB. Table 4 shows the typical format of a 10-byte CDB. Table-§ shows
theltypical format of a 12-byte CDB. Table 6 shows the typical format of a 16-byte CDB. Table 7 shows'the fdrmat of
a 1p-byte CDB for commands that provide for a long LBA.
Table 3 — Typical CDB for 6-byte commands
Bit
Byte 7 6 5 4 3 2
0 OPERATION CODE
1 miscellaneous CDB information (MSB)
2
LOGICAL BLOCK ADDRESS,(if required)
3 (LSB)
TRANSFER LENGTH\(if required)
4 PARAMETER LIST LENGTH (if required)
ALLOCATIONLENGTH (if required)
5 CONTROL
Table 4 — TypicalCDB for 10-byte commands
Bit
Byte 7 6 5 4 3 2
0 OPERATION CODE
1 miscellaneous CDB.information SERVICE ACTION (if required)
2 (MSB)
3 : .
p LOGICAL BLOCK ADDRESS (if required)
5 (L$B)
6 miscellaneous CDB information
7 (MSB) TRANSFER LENGTH (if required)
PARAMETER LIST LENGTH (if required) (L$B)
8 ALLOCATION LENGTH (if required)
9 CONTROL
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Table 5 — Typical CDB for 12-byte commands

Bit
Byte 7 6 5 4 3 2 1 0

0 OPERATION CODE
1 miscellaneous CDB information SERVICE ACTION (if required)
2 (MSB)
3 . .
p LOGICAL BLOCK ADDRESS (if required)
5 (L$B)
6 (MSB)
7 TRANSFER LENGTH (if required)

PARAMETER LIST LENGTH (if required)
8 ALLOCATION LENGTH (if required)
9 (L$B)
10 miscellaneous CDB information
11 CONTROL

Table 6 — Typical CDB for.16-byte commands
Bit
Byte 7 6 5 4 3 2 1 (

0 OPERATION CODE
1 miscellaneous CDB information SERVICE ACTION (if required)
2 (MSB)
3 : .
p LOGICAL BLOCK ADDRESS (if required)
5 (L$B)
6
7
5 Additional CDB data (if required)
9
10 (MSB)
14 TRANSFER LENGTH (if required)

PARAMETER-HISTHENGTH (i recgtired)
12 ALLOCATION LENGTH (if required)
13 (LSB)
14 miscellaneous CDB information
15 CONTROL
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Table 7 — Typical CDB for long LBA 16-byte commands

Bit
Byte 7 6 5 4 3 2 0
0 OPERATION CODE
1 miscellaneous CDB information
2 (MSB)
3
4
5
5 LOGICAL BLOCK ADDRESS
7
8
9 (LSB)
10 (MSB)
11 TRANSFER LENGTH (if required)
PARAMETER LIST LENGTH (if required)
12 ALLOCATION LENGTH)(if required)
13 (L$B)
14 miscellaneous CDB information
15 CONTRGL

4.3|3 The variable length CDB formats

The first byte of a variable length CDB shal| contain the operation code 7Fh. The CONTROL byte is the second byte
in the variable length CDB (see table 8).

Table 8 — Typical variable length CDB

Bit
Byte 7 6 5 4 3 2 (
0 OPERATION CODE (7Fh)
1 CONTROL
2 miscellaneous CDB information
3 miscellaneous CDB information
4 miscellaneous CDB information
5 miscellaneous CDB information
6 miscellaneous CDB information
7 ADDITIONAL CDB LENGTH (n-7)
8 MSB
( ) SERVICE ACTION
9 (LSB)
10
Service action specific fields
n
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The ADDITIONAL CDB LENGTH field specifies the number of additional CDB bytes. This value in the ADDITIONAL CDB
LENGTH field shall be a multiple of 4. 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 specifies the action being requested by the application client. The SERVICE ACTION field is
required in the variable length CDB format and is described in 4.3.4.2. Each service action code description
defines a number of service action specific fields that are needed for that service action.

A 3P-byte variable length CDB format is defined for long LBA operations (see table 9).
Table 9 — Typical variable length CDB for long LBA 32-byte commands
Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (7Fh)
1 CONTROL
2 miscellaneous CDB informatien
3 miscellaneous CDB information
4 miscellaneous CDB information
5 miscellaneous CBB information
6 miscellaneous CDB information
7 ADDITIONAL‘CDB LENGTH (18h)
8 (MSB)
SERVICE ACTION
9 (LSB)
10 miscellaneous CDB information DPO FUA ‘ miscellaneous CDB information
11 miscellaneous CDB information
12 (MSB)
LOGICAL BLOCK ADDRESS
19 (L$B)
20
p miscellaneous CDB information
o8 (MSB) TRANSFER LENGTH (if required)
PARAMETER LIST LENGTH (if required)
31 ALLOCATION LENGTH (if required) (LB)
4.3/4 Common{CDB fields
4.3|4.1,Operation code

Thb ﬁlbt IUth Uf [=} SCS; CDB b; |a“ CVUI Ita;ll all upclatiun uuu'c ;UIUI Itlfyll Ig t; Ic upclaﬁun IUU;I Ig IUunbtUu‘ IUy ti CDB
Some operation codes provide for modification of their operation based on a service action (see 4.3.4.2). In such
cases, the operation code and service action code combine to identify the operation being requested. The location
of the SERVICE ACTION field in the CDB varies depending on the operation code value.

The OPERATION CODE (see table 10) of the CDB has a GROUP CODE field and a COMMAND CODE field. The three-bit
GROUP CODE field provides for eight groups of command codes. The five-bit COMMAND CODE field provides for
thirty-two command codes in each group. A total of 256 possible operation codes exist. Operation codes are
defined in this standard and other command standards (see 3.1.18). The group code value shall determine the
length of the CDB (see table 11).
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Table 10 — OPERATION CODE byte

Bit 7 6 5 4 3 2 1 0

GROUP CODE COMMAND CODE

The value in the GROUP CODE field specifies one of the groups shown in table 11.

Table 11 — Group Code values

Group
Code Meaning Typical CDB format
000b 6 byte commands see table 3in 4.3.2

001b 10 byte commands see table 4in 4.3.2
010b 10 byte commands see table 4 in 4.3.2
011b reserved 2
100b 16 byte commands see table 6 and table 7 in 4.3:2
101b 12 byte commands see table 5in 4.3.2

110b vendor specific
111b vendor specific

@ The format of the commands using the group code 011b and operation
code 7Fh is described in 4.3.3. With the exception of operation code
7Fh, all group code 011b operation codes)are reserved.

4.3|4.2 Service action

All CDB formats except the 6-byte format provide for a SERVICE ACTION field containing a coded value identjfying a
fungtion to be performed under the more general command function specified in the OPERATION CODE field. While
the|SERVICE ACTION field is defined for CDB formats, it is used as described in this subclause only in thoge CDB
formats that contain a SERVICE ACTION field. When the specific field SERVICE ACTION is not defined in a CDB|format,
the|bits identified as the SERVICE ACTION field.in a CDB shall be used or reserved as specified by the particular CDB
format.

4.3(4.3 Logical block address

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

A six-byte CDB may-contain a 21-bit LOGICAL BLOCK ADDRESS field. The ten-byte and the twelve-byte CDBs may
corftain 32-bit LOGIEAL BLOCK ADDRESS fields. The sixteen-byte CDB has two formats: one allows a 32-bit JOGICAL
BLJCK ADDRESS field (see table 6) and the other allows a 64-bit LOGICAL BLOCK ADDRESS field (see table 7). fOGICAL
BLJCK ADDRESS fields in additional parameter data have their length specified for each occurrence. See the gpecific
command_descriptions.

4.3|44 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.

Commands that use one byte for the TRANSFER LENGTH field may allow up to 256 blocks or 256 bytes of data to be
transferred by one command.

In commands that use multiple bytes for the TRANSFER LENGTH field, a transfer length of zero specifies that no data
transfer shall take place. A value of one or greater specifies the number of blocks or bytes that shall be transferred.
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Refer to the specific command description for further information.
4.3.4.5 Parameter list length

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

4.3/4.6 Allocation length

The ALLOCATION LENGTH field specifies the maximum number of bytes that an application client has allecatef in the
Dafa-In Buffer. An allocation length of zero specifies that no data shall be transferred. This condition shall not be
corjsidered as an error. The device server shall terminate transfers to the Data-In Buffer when the number ¢f bytes
spdcified by the ALLOCATION LENGTH field have been transferred or when all available data have been trangferred,
whichever is less. The allocation length is used to limit the maximum amount of variable length data (e.g}, mode
, log data, diagnostic data) returned to an application client. If the information being.transferred to the Pata-In
Buffer includes fields containing counts of the number of bytes in some or all of the data, then the contents ¢f these
fielgls 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 to be transferred exceeds the maximum yalué that the ALLOCATION LENGTH]field is
capable of specifying, the device server shall transfer no data and*terminate the command with GHECK
DITION status, with the sense key set to ILLEGAL REQUEST and the additional sense code set to IINVALID
FIELD IN CDB.
4.3]4.7 Control

The¢ contents of the CONTROL byte are defined in SAM-3. The CONTROL byte has the same definitior for all
commands.

4.4 Data field requirements

4.4{1 ASCII data field requirements

AS(CII data fields shall contain_only ASCII printable characters (i.e., code values 20h through 7Eh) and fnay be
terminated with one or more ‘ASCII null (00h) characters.

AS(Il data fields described as being left-aligned shall have any unused bytes at the end of the field (i.e., highest
offdet) and the unused‘bytes shall be filled with ASCII space characters (20h).

ASC(II data fields described as being right-aligned shall have any unused bytes at the start of the field (i.e.] lowest
offdet) and.the’unused bytes shall be filled with ASCII space characters (20h).

4.4|2-Null data field termination and zero padding requirements

A data field that is described as being null-terminated shall have one byte containing an ASCII or UTF-8 null (00h)
character in the last used byte (i.e., highest offset) of the field and no other bytes in the field shall contain the ASCII/
UTF-8 null character.

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 at
the end of the field that are not needed to contain the field data shall contain ASCII or UTF-8 null (00h) characters.
When such fields are described as being zero-padded, the bytes at the end of the field that are not needed to
contain the field data shall contain zeros.
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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 (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, if needed, 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).

4.5 Sense data

4.5{1 Sense data introduction

Sense data shall be returned in the same I_T_L_Q nexus transaction (see 3.1.46) as a CHECK CONDITION status
and as parameter data in response to the REQUEST SENSE command (see 6.27). Sense data returneT in the
same |I_T_L_Q nexus transaction as a CHECK CONDITION status shall be either fixed“or descriptor format sense
dath format based on the value of the D_SENSE bit in the Control mode page (seg7;4.6). The REQUEST $ENSE
commmand may be used to request either the fixed format sense data or the descriptor format sense data.

The first byte of all sense data contains the RESPONSE CODE field that indicates the error type and formal of the
serfse data (see table 12).

Table 12 — Sense data response codes

Error type Sense data format
Response
Code Description Reference Description Reference

00h - 6Fh Reserved

70h Current 454 Fixed 45.3

71h Deferred 455 Fixed 453

72h Current 454 Descriptor 452

73h Deferred 45.5 Descriptor 45.2
74h - 7Eh Reserved

7Fh Vendor specific

The¢ RESPONSE CODE figldshall be set to 70h in all unit attention sense data in which:

a) The ADDJTIGNAL SENSE CODE field is set to 29h; or
b) The additional sense code is set to MODE PARAMETERS CHANGED.
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4.5.2 Descriptor format sense data
4.5.2.1 Descriptor format sense data overview

The descriptor format sense data for response codes 72h (current errors) and 73h (deferred errors) is defined in
table 13.

Table 13 — Descriptor format sense data

Bt 7 6 5 4 3 2 1 (
Byte

0 Reserved RESPONSE CODE (72h or 73h)

1 Reserved SENSE KEY

2 ADDITIONAL SENSE CODE

3 ADDITIONAL SENSE CODE QUALIFIER

4

5 Reserved

6

7 ADDITIONAL SENSE LENGTH (n-7)

Sense data descriptor(s)
8 )
Sense data descriptor 0 (see table 14)
Sense data descriptor x (see table 14)

n
The contents of the RESPONSE CODE fieldvindicate the error type and format of the sense data (see 4.5{1). For
degcriptor format sense data, the RESPONSE CODE field shall be set to 72h or 73h.
The SENSE KEY, ADDITIONAL SENSECODE and ADDITIONAL SENSE CODE QUALIFIER fields provide a hierarchy ¢f infor-
mation. The hierarchy provides-a top-down approach for an application client to determine information relfting to
the|error and exception conditions.
The SENSE KEY field indicates generic information describing an error or exception condition. The sense kgys are
deflned in 4.5.6.

The ADDITIONAL SENSE CODE (ASC) field indicates further information related to the error or exception cgndition
repprted ifithe SENSE KEY field. Support of the additional sense codes not required by this standard is optional. A
list of additional sense codes is in 4.5.6. If the device server does not have further information related to the error or
exgeption condition, the additional sense code shall be set to zero.

The ADDITIONAL SENSE CODE QUALIFIER (ASCQ) field indicates detailed information related to the additional sense
code. If the error or exception condition is reported by the device server, the value returned shall be as specified in
4.5.6. If the device server does not have detailed information related to the error or exception condition, the
additional sense code qualifier shall be set to zero.

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 relationship between the
ADDITIONAL SENSE LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.
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Sense data descriptors (see table 14) provide specific sense information. A given type of sense data descriptor
shall be included in the sense data only when the information it contains is valid.

Table 14 — Sense data descriptor format

Bit
Byte 7 6 5 4 3 2 0
0 DESCRIPTOR TYPE
I ADDITIONAL LENGTH (IN-1)
2 . e
Sense data descriptor specific
n
The DESCRIPTOR TYPE field contains a type code (see table 15) that identifies the type of sense“data descriptor. No
mofe than one sense data descriptor of each type shall be included in the descriptor format 'sense data.

The
dat

4.5

The
and

A descriptor.

Table 15 — Sense data descriptor types

Type Description Reference
00h Information 4522
01h Command specific information 4523
02h Sense key specific 4524
03h Field replaceable unit 4525
04h Stream commands SSC-3
05h Block commands SBC-2
06h OSD object identification OSsD
07h OSD response integrity check value OsD
08h OSD attribute identification OSsD
09h ATA Return SAT

O0Ah - 7Fh | Reservéd
80h - FFh | Vendor specific 45.2.6

2.2 Information sense._data descriptor

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

information sense‘data descriptor (see table 16) provides information that is device-type or command
is defined inf@-command standard (see 3.1.18).

Table 16 — Information sense data descriptor format

sense

specific

gt 7 6 5 4 3 2
yte

0 DESCRIPTOR TYPE (00h)

1 ADDITIONAL LENGTH (OAh)

2 VALID (1b) ‘ Reserved

3 Reserved

4
» INFORMATION



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E) - 56 -

The DESCRIPTOR TYPE and ADDITIONAL LENGTH fields are described in 4.5.2.1. For the information sense data
descriptor, the DESCRIPTOR TYPE field shall be set to 00h and the ADDITIONAL LENGTH field shall be set to OAh.

The VALID bit shall be set to one.

NOTE 2 - In previous versions of this standard and in the fixed format sense data, the VALID bit indicates whether
the contents of the INFORMATION field is valid as defined by a command standard. Since the contents of the INFOR-
MATION field are valid whenever an information sense data descriptor is included in the sense data, the only legal
value for the VALID bit is set to one.

ThJa contents of the INFORMATION field are device-type or command specific and are defined in a cov|nmand
stapdard (see 3.1.18). When a four byte quantity is stored in the INFORMATION field, the first four bytes Shall he zero.

4.5|2.3 Command-specific information sense data descriptor

The command-specific information sense data descriptor (see table 17) provides informatiorn’ that dependq on the
commmand on which the exception condition occurred.

Table 17 — Command-specific information sense data descriptor format

Bth:t 7 6 5 4 3 2 1 i
0 DESCRIPTOR TYPE (01hj
1 ADDITIONAL LENGTAYOAh)
2 Reserved
3 Reserved
4
» COMMAND-SPECIFIC INFORMATION

The DESCRIPTOR TYPE and ADDITIONAL LENGTH fields are described in 4.5.2.1. For the command-specific infofmation
serse data descriptor, the DESCRIPTOR TYPE.field shall be set to 01h and the ADDITIONAL LENGTH field shall be set to
OAH.

Th¢ COMMAND-SPECIFIC INFORMATION field contains information that depends on the command on whfich the
exgeption condition occurred. When a four byte quantity is stored in the COMMAND-SPECIFIC INFORMATION figld, the
first four bytes shall be zero.

Furdther meaning for the"COMMAND-SPECIFIC INFORMATION field is defined within the command description in the
appgropriate command standard (e.g., see SBC-2 for the REASSIGN BLOCKS commands, or see 6.3|for the
EXTENDED COPY~command).
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4.5.2.4 Sense key specific sense data descriptor
4.5.2.4.1 Sense key specific sense data descriptor introduction

The sense key specific sense data descriptor (see table 18) provides additional information about the exception
condition. The format and content of the sense-key specific data depends on the value in the SENSE KEY field (see
4.5.2.1).

Table 18 — Sense key specific sense data descriptor format

Bytlzit 7 6 5 4 3 2 1 q
0 DESCRIPTOR TYPE (02h)
1 ADDITIONAL LENGTH (06h)
2 Reserved
3 Reserved
4 | sksv(1b) |
5 SENSE KEY SPECIFIC
6
7 Reserved

The DESCRIPTOR TYPE and ADDITIONAL LENGTH fields are describéd in 4.5.2.1. For the sense-key specific senge data
deqcriptor, the DESCRIPTOR TYPE field shall be set to 01h and the ADDITIONAL LENGTH field shall be set to 06H.

The sense-key specific valid (SKSV) bit shall be set to one,

NOTE 3 - In previous versions of this standard and'in the fixed format sense data, the Sksv bit indicates whether
the contents of the SENSE KEY SPECIFIC field are.valid as defined by a command standard. Since the contents of th
SENSE KEY SPECIFIC field are valid whenever a sense key specific sense data descriptor is included in the seng
data, the only legal value for the SKsV bit.js sét to one.

The definition of the SENSE KEY SPECIFIC field (see table 19) is determined by the value of the SENSE KEY figld (see
4.5|2.1).

Table 19 — Sense key specific field definitions

Sense Key Sense Key Specific Field Definition Reference
ILLEGALREQUEST Field pointer 45242
HARDWARE ERROR, Actual retry count 45243

MEDIUM ERROR, or
RECOVERED ERROR

NO SENSE or NOT READY Progress indication 45244
COoOPRPNARPODRTED O o cmant-nainiar 4. 2 4 LC
A A4 LA =A A NN I = =4 \JG&IIIUII[ PUIII[GI b R NY e v
All other sense keys The sense key specific sense data descriptor shall not

appear in the descriptor format sense data and the
SKSV bit (see 4.5.3) shall be set to zero in the fixed for-
mat sense data.

4.5.2.4.2 Field pointer sense key specific data

If the sense key is ILLEGAL REQUEST, then the SENSE KEY SPECIFIC field shall be as shown in table 20.
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Table 20 — Field pointer sense key specific data

Bit
Byte 7 6 5 4 3 2 1 0
0 SKsV (1b) c/D Reserved BPV BIT POINTER
1 (MSB)
FIELD POINTER —]
2 (LSB)

The sksv bit is described in 4.5.2.4.1 for descriptor format sense data and in 4.5.3 for fixed format sense(data.

A cpmmand data (C/D) bit set to one indicates that the illegal parameter is in the CDB. A C/D bit set t9 zero indicates
thaf the illegal parameter is in the data parameters sent by the application client in the Data-Out/Buffer.

A bjit pointer valid (BPV) bit set to zero indicates that the value in the BIT POINTER field is not'valid. A BPV bjt set to
ong indicates that the BIT POINTER field specifies which bit of the byte designated by the FIELD POINTER figld is in
errgpr. When a multiple-bit field is in error, the BIT POINTER field shall point to the first bit (i*e., the left-most bif) of the
field.

The FIELD POINTER field indicates which byte of the CDB or of the parameter data*was in error. Bytes are numbered
stafting from zero, as shown in the tables describing the commands and parameters. When a multiple-bytq field is
in grror, 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 bytes identified as being in error are not necessarily’thé bytes that need to be changed to correct the
problem.

4.5(2.4.3 Actual retry count sense key specific data

If the sense key is HARDWARE ERROR, MEDIUM ERROR, or RECOVERED ERROR, then the SENSE KEY
sPHCIFIC field shall be as shown in table 21.

Table 21 — Actual retry count sense key specific data

Bit
Byte 7 6 5 4 3 2 1 (
0 SKsSV (1b) Reserved
1 MSB
( ) ACTUAL RETRY COUNT
2 (L$B)

The SksvV bit is described in 4.5.2.4.1 for descriptor format sense data and in 4.5.3 for fixed format sense dgta.

Thé ACTUAL'BETRY COUNT field returns vendor specific information on the number of retries of the rgcovery
algprithm-used in attempting to recover an error or exception condition.

NOTE 5 - This field should be computed in the same way as the retry count fields within the Read-Write Errbr
Recovery mode page.
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4.5.2.4.4 Progress indication sense key specific data

If the sense key is NO SENSE or NOT READY, the SENSE KEY SPECIFIC field shall be as shown in table 22.

Table 22 — Progress indication sense key specific data

Bit
Byte 7 6 5 4 3 2 1 0
0 SKSV (1h) Reserved
1 (MSB)
PROGRESS INDICATION
2 (L$B)

The sksv bit is described in 4.5.2.4.1 for descriptor format sense data and in 4.5.3 for fixed format sense data.

The PROGRESS INDICATION field is a percent complete indication in which the returned vallie is a numerator that has
65 p36 (10000h) as its denominator. The progress indication shall be based upon theytotal operation.

NOTE 6 - The progress indication should be time related, however this is not an alysolute requirement. (E.g., singe
format time varies with the number of defects encountered, etc., it is reasonable for the device server to assign
values to various steps within the process. The granularity of these steps-should be small enough to provide
reasonable assurances to the application client that progress is being made)
4.5(2.4.5 Segment pointer sense key specific data
If the sense key is COPY ABORTED, the SENSE KEY SPECIFIC field shall be as shown in table 23.
Table 23 — Segment pointer sense key specific data
Bit
Byte 7 6 5 4 3 2 1 (
0 SKsv (1b) | Reserved SD Reserved BPV BIT POINTER
1 (MSB)
FIELD POINTER
2 (L$B)

The sksv bit is described in 4.572:4.1 for descriptor format sense data and in 4.5.3 for fixed format sense data.

The segment descriptor (SD) ‘bit indicates whether the field pointer is relative to the start of the parameter lfst or to
the|start of a segment.descriptor. An SD bit set to zero indicates that the field pointer is relative to the stant of the
parameter list. An sD-bit set to one indicates that the field pointer is relative to the start of the segment degcriptor
indicated by the third’and fourth bytes of the COMMAND-SPECIFIC INFORMATION field (see 6.3.3).

A bjit pointetivalid (BPV) bit set to zero indicates that the value in the BIT POINTER field is not valid. A BPV b|t set to
ong indicates that the BIT POINTER field specifies which bit of the byte designated by the FIELD POINTER figld is in
errgr. When a multiple-bit field is in error, the BIT POINTER field shall point to the most-significant (i.e., left-mogt) bit of
thelfield.

The FIELD POINTER field indicates which byte of the parameter list or segment descriptor was in error.

If the parameter list is in excess of 65 528 bytes in length and SD is set to zero, the FIELD POINTER value may not fit
in two bytes provided by the sense key specific sense data descriptor.
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4.5.2.5 Field replaceable unit sense data descriptor

The field replaceable unit sense data descriptor (see table 24) provides information about a component that has

failed.
Table 24 — Field replaceable unit sense data descriptor format
Bit
Byte 6 5 4 3 2 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 4.5.2.1. For the field replaceable unif sense
dath descriptor, the DESCRIPTOR TYPE field shall be set to 03h and the ADDITIONAL LENGTH field shall be set tp 02h.

Non-zero values in the FIELD REPLACEABLE UNIT CODE field are used to identify a\component that has failed.

A value

of Zero in this field indicates that no specific component has been identified to have failed or that the data is not
avdilable. The format of this information is not specified by this standardZAdditional information about the field
replaceable unit may be available in the ASCII Information VPD page (s€e 7.6.2), if supported by the device|server.

4.5]|2.6 Vendor specific sense data descriptors

Venjdor specific sense data descriptors (see table 25) contain ‘vendor specific data that further defines the nature of

the|exception condition.

Table 25 — Vendor specific'sense data descriptor format

Bit
Hyto 6 5 4 3 2 (
0 DESCRIPTOR TYPE (80h - FFh)
1 ADDITIONAL LENGTH (n-1)
2
Vendor specific
n

Theg DESCRIPTOR TYPE'ahd ADDITIONAL LENGTH fields are described in 4.5.2.1. For the vendor specific sen$e data

degcriptor, the DESERIPTOR TYPE field shall be set to a value between 80h and FFh, inclusive.



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

4.5.3 Fixed format sense data

-61 -

14776-453 © ISO/IEC:2009(E)

The fixed format sense data for response codes 70h (current errors) and 71h (deferred errors) is defined in table

26.
Table 26 — Fixed format sense data
Bit
Byte 7 6 5 4 3 2 1 0

0 VALID RESPONSE CODE (70h or 71h)
1 Obsolete
2 FILEMARK EOM ILI Reserved SENSE KEY
3

INFORMATION
6
7 ADDITIONAL SENSE LENGTH (n-7)
8
» COMMAND-SPECIFIC INFORMATION
12 ADDITIONAL SENSE CODE
13 ADDITIONAL SENSE CODE)QUALIFIER
14 FIELD REPLACEABKE ‘UNIT CODE
15 SKSV

SENSE KEY SPECIFIC
17
18 "

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
stahdard (see 3.1.18). A VALID bit set to one-indicates the INFORMATION field contains valid information as defined in
thig standard or a command standard,

The contents of the RESPONSE CODE field indicate the error type and format of the sense data (see 4.5.1). Fpr fixed
format sense data, the RESPONSE €ODE field shall be set to 70h or 71h.

Se¢ the SSC-2 READ and SPACE commands for examples of FILEMARK bit usage.

Se¢ the SSC-2 READ;)SPACE, and WRITE commands for examples of end-of-medium (EOM) bit usage.

Seg¢ the SBC-2:READ LONG, SBC-2 WRITE LONG, and SSC-2 READ commands and for examples of irfcorrect

length indicator (ILI) bit usage.

The SENSE KEY, ADDITIONAL SENSE CODE, and ADDITIONAL SENSE CODE QUALIFIER fields are described in 4.5.3.1.

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

standard (see 3.1.18).

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 relationship between the
ADDITIONAL SENSE LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The COMMAND-SPECIFIC INFORMATION field contains information that depends on the command on which the

exception condition occurred.
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The FIELD REPLACEABLE UNIT CODE field is described in 4.5.2.5.

A sense-key specific valid (SKsV) bit set to one indicates the SENSE KEY SPECIFIC field contains valid information as

defined in this standard. An SKSV bit set to zero indicates that the SENSE KEY SPECIFIC field is not as defined
standard.

The SENSE KEY SPECIFIC field is described in 4.5.2.4.

by this

The additional sense bytes may contain vendor specific data that further defines the nature of the exception

corjdition.

4.5|4 Current errors

Res$ponse codes 70h and 72h (current error) indicate that the sense data returned is the result of an ¢rror or

exdeption condition on the task that returned the CHECK CONDITION status or a protocol specific
cordition. This includes errors generated during processing of the command. It also includes errors not re
any command that are detected during processing of a command (e.g., disk servo-mechanism failure, g
errgrs, or power-up test errors).

4.5|5 Deferred errors

failure
ated to
ff-track

Response codes 71h and 73h (deferred error) indicate that the sense data returned is the result of an ¢rror or

exdeption condition that occurred during processing of a previous command for which GOOD, CONDITIO
INTERMEDIATE, and INTERMEDIATE-CONDITION MET status hds’ already been returned. Such comma
asgociated with the use of the immediate bit and with some forms'ef caching. Device servers that implemer]
feajures shall implement deferred error reporting.

The deferred error may be indicated by returning CHECK CONDITION status to an application client ac
thrgugh a defined I_T nexus as described in this subclause.

If the task terminates with CHECK CONDITION-status and the sense data describes a deferred er
command for the terminated task shall not have been processed. After the device server detects a deferrg
corldition, it 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 shal
returned unless required by the error handling parameters of a MODE SELECT command. The occ
of the error may be logged;

b) Ifitis possible to associate a deferred error with an I_T nexus and with a particular function or a pg

N MET,
nds are
t these

cessed

or, the
d error

not be
irrence

rticular

subset of data, and the error is either unrecovered or required to be reported by the mode parameters,
then a deferredc@rror indication shall be returned for a command received on the I_T nexus associalg

the deferred’error. If an application client request received on an I_T nexus other than the I_T|
associated.with the deferred error attempts to access the particular function or subset of data ass
with the deferred error and the TST field equals 000b (see 7.4.6), then the device server shall res

d with
nexus
pciated
pond to

the command with a BUSY or ACA ACTIVE status according to the requirements in SAM-3. If a
catjon client request received on an |I_T nexus other than the I_T nexus associated with the deferr

accCess;

c)

d)

e)

If the device server is unable to associate a deferred error with an I_T nexus or with a particular subset of
data, the device server shall return a deferred error for one command received on each I_T nexus. If
multiple deferred errors have accumulated for an I_T nexus, only the last error shall be returned;

If the SCSI target device is unable to associate a deferred error with a particular logical unit, it shall
establish a deferred error for every logical unit and shall return the deferred error for one command for
each logical unit received on each appropriate I_T nexus; or

If a task has never entered the enabled task state, and a deferred error occurs, the task shall be terminated
with CHECK CONDITION status and deferred error information returned in the sense data. If a deferred
error occurs after a task has entered the enabled task state and the task is affected by the error, the task
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shall be terminated 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 be returned after the current error information has been returned. If a
deferred error occurs after a task has entered the enabled task state and the task completes successfully,
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 7 - 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
bcll;: IUUI Ul 'uuffclcu' \ALl |tc Upclati\}l 195, t: ICT1 Dyl Ib: LLA®J | I;Lat;Ul T CUITIal Idb b: IUU:\J :JU |JCI_I:UI L IU\,: lJCfUI C t: 1S Ul Itlbd: dd a
is destroyed. This is necessary for actions taken when deferred errors occur in the storing of the data. The synchrp-
nizing process should provide the necessary commands to allow returning CHECK CONDITION status and subsg-
quent returning of deferred error sense information after all cached or buffered operations are completed.

4.

a

6 Sense key and sense code definitions

The sense keys are defined in table 27.

Table 27 — Sense key descriptions (part 1 of 2)

$ense
Key Description

Oh NO SENSE: Indicates that there is no specific sense key information to be reported. This may ¢ccur
for a successful command or for a command that receives CHECK CONDITION status becausé one
of the FILEMARK, EOM, or ILI bits is set to one.

1h RECOVERED ERROR: Indicates that the command completed successfully, with some recovgry
action performed by the device server. Details may be determined by examining the additional dense
bytes and the INFORMATION field. When 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 logicalPunit 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 condition 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 fIiIure
(e.g., controller failure, device failure, or parity error) while performing the command or during & self
test.

5h ILLEGAL-REQUEST: Indicates that:
a)<_The command was addressed to an incorrect logical unit number (see SAM-3);
b)~The command had an invalid task attribute (see SAM-3);
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.9-, PERSISTENT RESERVE OUTY:
If the device server detects an invalid parameter in the CDB, it shall terminate the command without
altering the medium. If the device server detects an invalid parameter in the additional parameters
supplied as data, the device server may have already altered the medium.

6h UNIT ATTENTION: Indicates that a unit attention condition has been established (e.g., the remov-
able medium may have been changed, a logical unit reset occurred). See SAM-3.

7h DATA PROTECT: Indicates that a command that reads or writes the medium was attempted on a
block that is protected. The read or write operation is not performed.
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Table 27 — Sense key descriptions (part 2 of 2)

Sense
Key Description

8h BLANK CHECK: Indicates that a write-once device or a sequential-access device encountered
blank medium or format-defined end-of-data indication while reading or that a write-once device
encountered a non-blank medium while writing.

9h VENDOR SPECIFIC: This sense key is available for reporting vendor specific conditions.

Ah COPY ABORTED: Indicates an EXTENDED COPY command was aborted due to an error conglition
on the source device, the destination device, or both (see 6.3.3).

Bh ABORTED COMMAND: Indicates that the device server aborted the command. The-applicatign
client may be able to recover by trying the command again.

Ch Obsolete

Dh VOLUME OVERFLOW: Indicates that a buffered SCSI device has reached the end-of-partitior] 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 issued to read the unwritten,data from the buffer. (See
SSC-2))

Eh MISCOMPARE: Indicates that the source data did not match the-data read from the medium.
Fh Reserved

The¢ additional sense codes (i.e., the additional sense code fieldsand additional sense code qualifier field| values
retyrned in sense data) are defined in table 28.

Table 28 — ASC and ASCQ assignments (part 1 of 14)

D - DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC-2) blank = code not useq
L - PRINTER DEVICE (SSC) not blank = code useq

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOGK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
. M- MEDIA'CHANGER DEVICE (SMC-2)
ALSTORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K - OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

SC ASCQ DI LPWROMAEBKVF Description

A

20h 0Bhe~DT PWROMAEBK ACCESS DENIED - ACL LUN CONFLICT

20h 08D T PWROMAEBK ACCESS DENIED - ENROLLMENT CONFLICT
20h ,0th DT PWROMAEBK ACCESS DENIED - INITIATOR PENDING-ENROLLED
20h-.0%h DT PWROMAEBK ACCESS DENIED - INVALID LU IDENTIFIER

2A0h~ 03h DT PWRBOMAFBK ACCESS DENIED - INVALID MGMT ID KFY

20h 0OAh DT PWROMAEBK ACCESS DENIED - INVALID PROXY TOKEN

20h 02h DT PWROMAEBK ACCESS DENIED - NO ACCESS RIGHTS

48h 03h DT PWROMAEBK ACK/NAK TIMEOUT

67h 02h A ADD LOGICAL UNIT FAILED

13h 00h D W O B K ADDRESS MARK NOT FOUND FOR DATA FIELD
12h 00Oh D w O B K ADDRESS MARK NOT FOUND FOR ID FIELD
67h 08h A ASSIGN FAILURE OCCURRED

27h  03h T R ASSOCIATED WRITE PROTECT

2Ah 06h DTLPWROMAEBKVYF ASYMMETRIC ACCESS STATE CHANGED
47h 04h DTLPWROMAEBKYVF ASYNCHRONOUS INFORMATION PROTECTION ERROR DETECTED
Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 2 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2)
. T- SEQUENTIAL ACCESS DEVICE (SSC-2)
L - PRINTER DEVICE (SSC)
P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)

R

- CD/DVD DEVICE (MMC-4)

O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)

Device Column key
blank = code not used
not blank = code used

A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)

K- OPTICAL CARD READER/WRITER DEVICE (OCRW)

V- AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

SC ASCQ DTLPWROMAEBKYVF Description

A
g7h 06h A ATTACHMENT OF LOGICAL UNIT FAILED
gonh 11h R AUDIO PLAY OPERATION IN PROGRESS
doh 12h R AUDIO PLAY OPERATION PAUSED
goh 14h R AUDIO PLAY OPERATION STOPPED'DUE TO ERROR
goh 13h R AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED
géh 00h AUTOMATIC DOCUMENT FEEDER COVER UP
goh 0t1h AUTOMATIC DOCUMENT FEEDER LIFT UP
85h 06h DT WROM B AUXILIARY MEMORY.QUT OF SPACE
Mfth 12h DT WROM B AUXILIARY MEMORY~\READ ERROR
och 0Bh DT WROM B AUXILIARY MEMORY WRITE ERROR
goh  04h T BEGINNING-QF-PARTITION/MEDIUM DETECTED
och o6h DT W O B BLOCK NOT-.COMPRESSIBLE
14h  04h T BLOCK SEQUENCE ERROR
2%h 03h DTLPWROMAEBKYVF BUSDEVICE RESET FUNCTION OCCURRED
1th OEh DT WRO B CANNOT DECOMPRESS USING DECLARED ALGORITHM
3oh 06h DT WRO B CANNOT FORMAT MEDIUM - INCOMPATIBLE MEDIUM
3oh 02h DT WRO B K CANNOT READ MEDIUM - INCOMPATIBLE FORMAT
3oh 0th DT WRO B K CANNOT READ MEDIUM - UNKNOWN FORMAT
30h 08h R CANNOT WRITE - APPLICATION CODE MISMATCH
30h 05h DT WRO B.K CANNOT WRITE MEDIUM - INCOMPATIBLE FORMAT
30h 04h DT WRO B K CANNOT WRITE MEDIUM - UNKNOWN FORMAT
2Ah 09h D CAPACITY DATA HAS CHANGED
52h  00h T CARTRIDGE FAULT
78h  00h R CD CONTROL ERROR
24h 0th DTLPWROMAEBKVF CDBDECRYPTION ERROR
3Fh 02h DTLPWROM B K CHANGED OPERATING DEFINITION
1th  06h WRO B CIRC UNRECOVERED ERROR
30h 03h D77 R K CLEANING CARTRIDGE INSTALLED
3oh 07h BIF L WROMAEBKVF CLEANING FAILURE
30h OAhS DT WROMAEBK CLEANING REQUEST REJECTED
goh 17"k~ DTL WROMAEBKVF CLEANING REQUESTED
4Ah £A00h DTLPWROMAEBKVYF COMMAND PHASE ERROR
2Ch00h DTLPWROMAEBKYF COMMAND SEQUENCE ERROR
f—00h A COMMAND TOTOGICAC UNIT FAILED
2Fh oOh DTLPWROMAEBKYVYF COMMANDS CLEARED BY ANOTHER INITIATOR
3Fh 04h DT WROMAEBK COMPONENT DEVICE ATTACHED
0OCh 04h DT W O B COMPRESSION CHECK MISCOMPARE ERROR
27h  06h R CONDITIONAL WRITE PROTECT
67h 00h A CONFIGURATION FAILURE
67h 01h A CONFIGURATION OF INCAPABLE LOGICAL UNITS FAILED
5Dh 25h D B CONTROLLER IMPENDING FAILURE ACCESS TIMES TOO HIGH
5Dh 27h D B CONTROLLER IMPENDING FAILURE CHANNEL PARAMETRICS
5Dh 28h D B CONTROLLER IMPENDING FAILURE CONTROLLER DETECTED
5Dh 22h D B CONTROLLER IMPENDING FAILURE DATA ERROR RATE TOO HIGH

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 3 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC-2) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used
P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)
A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)
ASC ASCQ DTLPWROMAEBKYVF Description
CONTROLLER IMPENDING FAILURE DRIVE CALIBRATION RETRY
50h 2Ch D B COUNT
50h 21th D B CONTROLLER IMPENDING FAILURE’DRIVE ERROR RATE TOO HIGH
5D0h 20h D B CONTROLLER IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
5Dh 23h D B CONTROLLER IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
5Dh 2Ah D B CONTROLLER IMPENDING, FAILURE SEEK TIME PERFORMANGE
5Dh 2Bh D B CONTROLLER IMPENDING)FAILURE SPIN-UP RETRY COUNT
5Dh 26h D B CONTROLLER IMPENDING FAILURE START UNIT TIMES TOO HIGH
50h 29h D B CONTROLLER IMPENPING FAILURE THROUGHPUT PERFORMANCE
5Dh 24h D B CONTROLLER IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
2Bh 00h DTLPWRO K COPY CANNQT EXECUTE SINCE HOST CANNOT DISCONNECT,
COPY PROTECTION KEY EXCHANGE FAILURE - AUTHENTICAT|ION
gFh 00h R
FAILURE
den o2n R COPY RROTECTION KEY EXCHANGE FAILURE - KEY NOT
ESTABLISHED
gFh 01h R COPY PROTECTION KEY EXCHANGE FAILURE - KEY NOT PREBENT
d6h oDh DTLPWRO K COPY SEGMENT GRANULARITY VIOLATION
obh 05h DTLPWRO A K COPY TARGET DEVICE DATA OVERRUN
obh 04h DTLPWRO A K COPY TARGET DEVICE DATA UNDERRUN
obh 02h DTLPWRO A K COPY TARGET DEVICE NOT REACHABLE
g7h 07h A CREATION OF LOGICAL UNIT FAILED
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
1oh 02h DT W._O DATA BLOCK APPLICATION TAG CHECK FAILED
1oh 01th DT W O DATA BLOCK GUARD CHECK FAILED
10h 03h DT, W O DATA BLOCK REFERENCE TAG CHECK FAILED
50h 35h D B DATA CHANNEL IMPENDING FAILURE ACCESS TIMES TOO HIGH
5Dh 37h D B DATA CHANNEL IMPENDING FAILURE CHANNEL PARAMETRIC$
5Dh 38h< )D B DATA CHANNEL IMPENDING FAILURE CONTROLLER DETECTED
5Dh 32K~ D B DATA CHANNEL IMPENDING FAILURE DATA ERROR RATE TOO HIGH
DATA CHANNEL IMPENDING FAILURE DRIVE CALIBRATION RETRY
5Dh"8Ch D B
COUNT
5PD—3th D B DATA CHANNECIMPENDING FATTURE DRIVE ERRORRATE TOO HIGH
5Dh 30h D B EAA;ILAUg:ANNEL IMPENDING FAILURE GENERAL HARD DRIVE
5Dh 33h D B DATA CHANNEL IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
5Dh 3Ah D B DATA CHANNEL IMPENDING FAILURE SEEK TIME PERFORMANCE
5Dh 3Bh D B DATA CHANNEL IMPENDING FAILURE SPIN-UP RETRY COUNT
5Dh 36h D B DATA CHANNEL IMPENDING FAILURE START UNIT TIMES TOO HIGH
5Dh 39h D B DATA CHANNEL IMPENDING FAILURE THROUGHPUT PERFORMANCE
5Dh 34h D B DATA CHANNEL IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
26h 05h DTLPWROMA BK DATA DECRYPTION ERROR
OCh 05h DT W O B DATA EXPANSION OCCURRED DURING COMPRESSION
Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 4 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC-2) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)
A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K - OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

ASC ASCQ DTLPWROMAEBKYVF Description
g9h 00h A DATA LOSS ON LOGICAL UNIT
05h DT PWROMAEBK DATA OFFSET ERROR
0oh D DATA PATH FAILURE (SHOULD USE40 NN)
0Oth DTLPWROMAEBKYVF DATA PHASE CRC ERROR DETEETED
00h DTLPWROMAEBKYVF DATA PHASE ERROR
07h W O B DATA RE-SYNCHRONIZATIONNERROR
03h D W O B K DATA SYNC ERROR - DATAJYAUTO-REALLOCATED
0th D W O B K DATA SYNC ERROR -.DATA REWRITTEN
04h D W O B K DATA SYNC ERROR,> RECOMMEND REASSIGNMENT
02h D W O B K DATA SYNC ERROR.- RECOMMEND REWRITE
0oh D W O B K DATA SYNCHBONIZATION MARK ERROR
obh DT WRO B DE-COMPRESSION CRC ERROR
00h T DECOMPRESSION EXCEPTION LONG ALGORITHM ID
NNh T DECOMPRESSION EXCEPTION SHORT ALGORITHM ID OF NN
0oh D ] K DEFECT LIST ERROR
03h D o] K DEFECT LIST ERROR IN GROWN LIST
02h D o] K DEFECT LIST ERROR IN PRIMARY LIST
0th D 0] K DEFECT LIST NOT AVAILABLE
00h D 0] B K DEFECT LIST NOT FOUND
0th D W O B.K DEFECT LIST UPDATE FAILURE
05h DT WROMAEBK DEVICE IDENTIFIER CHANGED
04h DTLPWROMAEBKYVYF DEVICE INTERNAL RESET
NNh DTLPWROMAEBKYF DIAGNOSTIC FAILURE ON COMPONENT NN (80H-FFH)
02h DOCUMENT JAM IN AUTOMATIC DOCUMENT FEEDER
03h DOCUMENT MISS FEED AUTOMATIC IN DOCUMENT FEEDER
DRIVE REGION MUST BE PERMANENT/REGION RESET COUNT
05h R
ERROR
OFh DIVYPWROMAEBKYVYF ECHOBUFFER OVERWRITTEN
04h R EMPTY OR PARTIALLY WRITTEN RESERVED TRACK

00h DTLPWROMAEBKVYF ENCLOSURE FAILURE

05h DTL WROMAEBKVF ENCLOSURE SERVICES CHECKSUM ERROR
00h DTLPWROMAEBKYVYF ENCLOSURE SERVICES FAILURE

03h DTLPWROMAEBKVYF ENCLOSURE SERVICES TRANSFER FAILURE
vz DT T P WROMAE B KV F ENCLOSURE SERVICES TRANSFERREFUSED
02h DTLPWROMAEBKVYF ENCLOSURE SERVICES UNAVAILABLE

OFh R END OF MEDIUM REACHED

00h R END OF USER AREA ENCOUNTERED ON THIS TRACK

05h TL END-OF-DATA DETECTED

03h T END-OF-DATA NOT FOUND

02h T END-OF-PARTITION/MEDIUM DETECTED

00h T RO ERASE FAILURE

01h R ERASE FAILURE - INCOMPLETE ERASE OPERATION DETECTED
18h T ERASE OPERATION IN PROGRESS

0oh DTLPWRO A K ERROR DETECTED BY THIRD PARTY TEMPORARY INITIATOR

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 5 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2)
. T- SEQUENTIAL ACCESS DEVICE (SSC-2)
L - PRINTER DEVICE (SSC)
P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)

Device Column key

blank = code not used
not blank = code used

A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)

. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
V- AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

SC ASCQ DTLPWROMAEBKYVF Description

.l
COUNT
HH

URE

H

CE
NS

H

GH

A

OAh 00h DTLPWROMAEBKVYF ERRORLOGOVERFLOW

ith  10h R ERROR READING ISRC NUMBER

ith OFh R ERROR READING UPC/EAN NUMBER

ith 02h DT WRO B K 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 NOTIEICATION

g3h 02h T EXCESSIVE WRITE.ERRORS

g7h 04h EXCHANGE OF LOGICAL UNIT FAILED

3Bh 07h L FAILED TO SENSE BOTTOM-OF-FORM

3Bh 06h L FAILED TO SENSE TOP-OF-FORM

5Dh 00h DTLPWROMAEBKYVF FAILUREPREDICTION THRESHOLD EXCEEDED

50h FFh DTLPWROMAEBKYVF FAILURE PREDICTION THRESHOLD EXCEEDED (FALSE)

goh 0t1h T FILEMARK DETECTED

1Hh 02h T FILEMARK OR SETMARK NOT FOUND

5Dh 65h D B FIRMWARE IMPENDING FAILURE ACCESS TIMES TOO HIGH

5Dh 67h D B FIRMWARE IMPENDING FAILURE CHANNEL PARAMETRICS

5Dh 68h D B FIRMWARE IMPENDING FAILURE CONTROLLER DETECTED

5Dh 62h D B FIRMWARE IMPENDING FAILURE DATA ERROR RATE TOO HIG

50h 6Ch D B FIRMWARE IMPENDING FAILURE DRIVE CALIBRATION RETRY

5Dh 61h D B FIRMWARE IMPENDING FAILURE DRIVE ERROR RATE TOO HI(

5Dh 60h D B FIRMWARE IMPENDING FAILURE GENERAL HARD DRIVE FAIL

5Dh 63h D B FIRMWARE IMPENDING FAILURE SEEK ERROR RATE TOO HIG

50h 6Ah D B FIRMWARE IMPENDING FAILURE SEEK TIME PERFORMANCE

50h 6Bh D B FIRMWARE IMPENDING FAILURE SPIN-UP RETRY COUNT

5Dh 66h D B FIRMWARE IMPENDING FAILURE START UNIT TIMES TOO HIGH

5Dh 69h D B FIRMWARE IMPENDING FAILURE THROUGHPUT PERFORMAN

50h 64h D B FIRMWARE IMPENDING FAILURE TOO MANY BLOCK REASSIG

g%h 02h WRO K FOCUS SERVO FAILURE

3d1h 0Th D L RO B FORMAT COMMAND FAILED

58h £ 00h (0] GENERATION DOES NOT EXIST

1ICh~ 02h D (0] B K GROWN DEFECT LIST NOT FOUND

5PIT—t5Mh D B HARDWARETMPENDING FAILURE ACCESS TIMES TOOHIGH—

5Dh 17h D B HARDWARE IMPENDING FAILURE CHANNEL PARAMETRICS

5Dh 18h D B HARDWARE IMPENDING FAILURE CONTROLLER DETECTED

5Dh 12h D B HARDWARE IMPENDING FAILURE DATA ERROR RATE TOO HIG
HARDWARE IMPENDING FAILURE DRIVE CALIBRATION RETRY

5Dh 1Ch D B COUNT

5Dh 11h D B HARDWARE IMPENDING FAILURE DRIVE ERROR RATE TOO HI

5Dh 10h D B HARDWARE IMPENDING FAILURE GENERAL HARD DRIVE FAILURE

5Dh 13h D B HARDWARE IMPENDING FAILURE SEEK ERROR RATE TOO HIGH

5Dh 1Ah D B HARDWARE IMPENDING FAILURE SEEK TIME PERFORMANCE

5Dh 1Bh D B HARDWARE IMPENDING FAILURE SPIN-UP RETRY COUNT

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 6 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key

. T- SEQUENTIAL ACCESS DEVICE (SSC-2)

L - PRINTER DEVICE (SSC)

blank = code not used

not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)

A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
V- AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

50 ASCQ DTLPWROMAEBKVF

A Description
5Dh 16h D B HARDWARE IMPENDING FAILURE START\UNIT TIMES TOO HIGH
5Dh 19h D B HARDWARE IMPENDING FAILURE THROUGHPUT PERFORMANCE
5Dh 14h D B HARDWARE IMPENDING FAILURE.TOO MANY BLOCK REASSIGNS
47h  01h DT WRO B K HARDWARE WRITE PROTECTED
g9h 04h DT WRO B HEAD SELECT FAULT
goh 06h DTLPWROMAEBKYVYF 1/0PROCESS TERMINATED
10h  00h D W O B K ID CRC OR ECC ERROR
5Eh 03h DTLPWRO A K IDLE CONDITION ACTIVATED BY COMMAND
5Eh 01h DTLPWRO A K IDLE CONDITION ACTWATED BY TIMER
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 D ILLEGAL_ FUNCTION (USE 20 00, 24 00, OR 26 00)
84h 00h R ILLEGAL MODE FOR THIS TRACK
2Ch 05h B ILLEGAL POWER CONDITION REQUEST
2Ah 07h DTLPWROMAEBKYVF IMRLEICIT ASYMMETRIC ACCESS STATE TRANSITION FAILED
28h 01h DT WROM B IMPORT OR EXPORT ELEMENT ACCESSED
30h 00h DT WROM B K INCOMPATIBLE MEDIUM INSTALLED
ith 08h T INCOMPLETE BLOCK READ
obh 03h DTLPWRO A K INCORRECT COPY TARGET DEVICE TYPE
OEh 02h DT PWROMAEBK F INFORMATION UNIT TOO LONG
OEh 01h DT PWROMAEBK F INFORMATION UNIT TOO SHORT
47h 03h DTLPWROMAEBKYVYF INFORMATION UNIT iuCRC ERROR DETECTED
6Ah 00h A INFORMATIONAL, REFER TO LOG
48h 00h DTLPWROMAEBKYVF INITIATOR DETECTED ERROR MESSAGE RECEIVED
h 06h DT PWROMAEBK INITIATOR RESPONSE TIMEOUT

oh 0Bh DT LPWRO K INLINE DATA LENGTH EXCEEDED

Fh 03h DITVYPWROMAEBKYVF INQUIRY DATA HAS CHANGED

5h 05h BT PWROMAEBK INSUFFICIENT ACCESS CONTROL RESOURCES

5h  04h DTLPWROMAE K INSUFFICIENT REGISTRATION RESOURCES

5h  02h DTLPWROMAE K INSUFFICIENT RESERVATION RESOURCES

5h £ 08h DTLPWROMAE K INSUFFICIENT RESOURCES

Ebh~ 00h R INSUFFICIENT TIME FOR OPERATION
44— o0h DTt PWROMAEB KV F INTERNACTARGET FALURE
21h 02h R INVALID ADDRESS FOR WRITE
3Dh 00h DTLPWROMAE K INVALID BITS IN IDENTIFY MESSAGE
2Ch 02h INVALID COMBINATION OF WINDOWS SPECIFIED
20h 00h DTLPWROMAEBKYVF INVALID COMMAND OPERATION CODE
26h OFh F INVALID DATA-OUT BUFFER INTEGRITY CHECK VALUE
21h 01h DT WROM B K INVALID ELEMENT ADDRESS
24h 00h DTLPWROMAEBKYVYF INVALID FIELD IN CDB
OEh 03h DT P R MAEBK F INVALID FIELD IN COMMAND INFORMATION UNIT
26h 00h DTLPWROMAEBKYVF INVALID FIELD IN PARAMETER LIST
OEh 00h DT PWROMAEBK F INVALID INFORMATION UNIT

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 7 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC-2) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)
A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K - OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

ASC ASCQ DTLPWROMAEBKYVF Description
49h 00h DTLPWROMAEBKYVF INVALID MESSAGE ERROR
26h oCh DTLPWRO K INVALID OPERATION FOR COPY SOURGCE OR DESTINATION
g4h 01h R INVALID PACKET SIZE
2 OEh DT PWROMAEBK INVALID PARAMETER WHILE PORT 1S ENABLED
2 04h DTLPWROMAEBKYVYF INVALID RELEASE OF PERSISTENT RESERVATION
0th DT PWROMAEBK INVALID TARGET PORT TRANSFER TAG RECEIVED
07h DTLPWROMAEBKYVF |I_TNEXUSLOSS OCCURRED
05h WRO B L-EC UNCORRECTABLE ERROR
00h LAMP FAILURE
07h T LOCATE OPERATION FAILURE
19h T LOCATE OPERATION IN PROGRESS
02h DTLPWROM K LOG COUNEER AT MAXIMUM
0Ch DTLPWROM K LOG EXCERTION
03h DTLPWROM K LOG LIST CODES EXHAUSTED
02h DTL WROMAE K LOG(PARAMETERS CHANGED
ooh DT WROM B K LOGICAL BLOCK ADDRESS OUT OF RANGE
03h DT ROM B K LOGICAL UNIT COMMUNICATION CRC ERROR (ULTRA-DMA/32
0OCh DTL WROMAEBKWE. LOGICAL UNIT COMMUNICATION FAILURE
02h DTL WROMAEBKY.F LOGICAL UNIT COMMUNICATION PARITY ERROR
0Oth DTL WROMAEBKYVYF LOGICAL UNIT COMMUNICATION TIME-OUT
0oh DTL WROMAEBKYVF LOGICAL UNIT DOES NOT RESPOND TO SELECTION

ooh DTLPWROMAKEBKYF LOGICAL UNIT FAILED SELF-CONFIGURATION

03h DTLPWROMAEBKYVF LOGICAL UNIT FAILED SELF-TEST

0th DTLPWROMAEBKYVF LOGICAL UNIT FAILURE

02h R LOGICAL UNIT FAILURE PREDICTION THRESHOLD EXCEEDEL
0oh DTLPWROMAEBKYVF LOGICAL UNIT HAS NOT SELF-CONFIGURED YET

0th DTAPWROMAEBKVF LOGICAL UNIT IS IN PROCESS OF BECOMING READY

0Ah DA1 PWROMAEBKVF LOGICAL UNIT NOT ACCESSIBLE, ASYMMETRIC ACCESS STATE

TRANSITION
0OBhs. DTLPWROMAEBKVF LOGICAL UNIT NOT ACCESSIBLE, TARGET PORT IN STANDBY FTATE
06h DTLPWROMAEBKVF g(%grlgAL UNIT NOT ACCESSIBLE, TARGET PORT IN UNAVAILABLE
00h A LOGICAL UNIT NOT CONFIGURED
Ot DT WROM B TOGTCAT ONIT NOT READY, AUXTHARY MEMORY NOTACCESSIBLE
00h DTLPWROMAEBKYF LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE
04h DTL RO B LOGICAL UNIT NOT READY, FORMAT IN PROGRESS
02h DTLPWROMAEBKYVYF LOGICAL UNIT NOT READY, INITIALIZING COMMAND REQUIRED
08h R LOGICAL UNIT NOT READY, LONG WRITE IN PROGRESS
03h DTLPWROMAEBKYVF LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED
11h DT WROMAEB VF LOGICAL UNIT NOT READY, NOTIFY (ENABLE SPINUP) REQUIRED
12h \ LOGICAL UNIT NOT READY, OFFLINE
07h DTLPWROMAEBKYVYF LOGICAL UNIT NOT READY, OPERATION IN PROGRESS
05h DT W OMA BK LOGICAL UNIT NOT READY, REBUILD IN PROGRESS
06h DT W OMA BK LOGICAL UNIT NOT READY, RECALCULATION IN PROGRESS

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 8 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC-2) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)
A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K - OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

SC ASCQ DTLPWROMAEBKYVF Description

A

G4h 09h DTLPWROMAEBKYVF LOGICAL UNIT NOT READY, SELF-TEST IN'PROGRESS
2h 00h DTLPWROMAEBKVF LOGICAL UNIT NOT SUPPORTED
2
3

7h 02h DT WRO B K LOGICAL UNIT SOFTWARE WRITERROTECTED

Eh 04h DT LPWROMAEBKYVF LOGICAL UNIT UNABLE TO UPDATE SELF-TEST LOG
5h 0o0h DTLPWRO A K LOW POWER CONDITION ON
1bh 0th DTL WROM B K MECHANICAL POSITIONING ERROR
3Bh 16h R MECHANICAL POSITIONING OR CHANGER ERROR
5Dh 01h R B MEDIA FAILURE PREDICTION THRESHOLD EXCEEDED
58h o0Oh DTL WROM B K MEDIA LOAD OR EJECT FAILED

gFh  04h R MEDIA REGION,CODE IS MISMATCHED TO LOGICAL UNIT REGION

3Fh 11th DT WROM B MEDIUM AUXILIARY MEMORY ACCESSIBLE
3Bh o0Dh DT WROM B K MEDIUM DESTINATION ELEMENT FULL

3th 00h DT WRO B K MEDIUM_EGRMAT CORRUPTED

3Fh 10h DT WROM B MEDIUM LOADABLE

3Bh 13h DT WROM B K MEDIUM MAGAZINE INSERTED

3Bh 14h DT WROM B K MEDIUM MAGAZINE LOCKED

3Bh 11h DT WROM B K MEDIUM MAGAZINE NOT ACCESSIBLE

3Bh 12h DT WROM B K MEDIUM MAGAZINE REMOVED

3Bh 15h DT WROM B K MEDIUM MAGAZINE UNLOCKED

30h 10h R MEDIUM NOT FORMATTED

3Ah 00Oh DTL WROM B K MEDIUM NOT PRESENT

3Ah 03h DT WROM B MEDIUM NOT PRESENT - LOADABLE

3Ah 04h DT WR O-M B MEDIUM NOT PRESENT - MEDIUM AUXILIARY MEMORY ACCE$SIBLE
3Ah 01th DT WROM B K MEDIUM NOT PRESENT - TRAY CLOSED

3Ah 02h DT WROM B K MEDIUM NOT PRESENT - TRAY OPEN

8h 02h DT WROM B K MEDIUM REMOVAL PREVENTED

3Bh OEh DT WROM B K MEDIUM SOURCE ELEMENT EMPTY

43h 0o0h DITVYPWROMAEBKYVF MESSAGE ERROR
3Fh 0th BILPWROMAEBKYVF MICROCODE HAS BEEN CHANGED

1Dh 00h DT WRO B K MISCOMPARE DURING VERIFY OPERATION
fh QAR™ DT (0] B K MISCORRECTED ERROR

2Ah £01h DTL WROMAEBKVF MODEPARAMETERS CHANGED

g7h~ 03h A MODIFICATION OF LOGICAL UNIT FAILED
S A MOLTHPLE TOGICAC ONIT FATCORES

07h 00h DTL WROM B K MULTIPLE PERIPHERAL DEVICES SELECTED
11h  03h DT W O B K MULTIPLE READ ERRORS

67h 09h A MULTIPLY ASSIGNED LOGICAL UNIT

4Bh 04h DT PWROMAEBK NAK RECEIVED

00h 00h DTLPWROMAEBKVYF NOADDITIONAL SENSE INFORMATION

00h 15h R NO CURRENT AUDIO STATUS TO RETURN
32h 00h D W O B K NO DEFECT SPARE LOCATION AVAILABLE
11h  09h T NO GAP FOUND

01h 00h D W O B K NO INDEX/SECTOR SIGNAL

72h 05h R NO MORE TRACK RESERVATIONS ALLOWED

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 9 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2)
. T- SEQUENTIAL ACCESS DEVICE (SSC-2)
L - PRINTER DEVICE (SSC)

Device Column key
blank = code not used
not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)

A- STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)
ASC ASCQ DTLPWROMAEBKYVF Description
gsh o00h D WROM B K NO REFERENCE POSITION FOUND
g2h 0o0h D WROM B K NO SEEK COMPLETE
a3h 01h T NO WRITE CURRENT
24h  06h F NONCE NOT UNIQUE
24h  07h F NONCE TIMESTAMP OUT OFBANGE
A8h 00h DTLPWROMAEBKYF NOTREADY TO READY CHANGE, MEDIUM MAY HAVE CHANGHD
2Ch 0Bh T NOT RESERVED
goh 16h DTLPWROMAEBKYVYF OPERATION IN PROGRESS
5Ah 01th DT WROM B K OPERATOR MEDIUNNREMOVAL REQUEST
5Ah 00Oh DTLPWROM B K OPERATOR REQUEST OR STATE CHANGE INPUT
5Ah 03h DT WRO A BK OPERATOR SEL'ECTED WRITE PERMIT
5Ah 02h DT WRO A BK OPERATOR,SELECTED WRITE PROTECT
d1h 02h OUT OF FOCUS
0oh DTLPWROMAEBKVYF OVERLAPPED COMMANDS ATTEMPTED
00h T OVERWRITE ERROR ON UPDATE IN PLACE
05h T Obsolete
02h T Obsolete
03h T Obsolete
01h R PACKET DOES NOT FIT IN AVAILABLE SPACE
05h L PAPER JAM
0ooh DTLPWROMAEBKYVYF PARAMETER LIST LENGTH ERROR
0tlh DTLPWROMAEBKVYF PARAMETER NOT SUPPORTED
02h DTLPWROMAEBKYVYF PARAMETER VALUE INVALID
ooh DTL WROMAEBKVF PARAMETERS CHANGED
02h A PARITY/DATA MISMATCH
ooh D (0] K PARTIAL DEFECT LIST TRANSFER
OAh F PARTITION OR COLLECTION CONTAINS USER OBJECTS
ooh DIV W O B K PERIPHERAL DEVICE WRITE FAULT
05h T R PERMANENT WRITE PROTECT
06h R PERSISTENT PREVENT CONFLICT
04h T R PERSISTENT WRITE PROTECT
oh DT MAEBKVF PHY TEST FUNCTION IN PROGRESS
02h T POSITION ERROR RELATED TO TIMING
ocHh f POSITIONPAST BEGINNING OF MEDITOM———————————
0Bh POSITION PAST END OF MEDIUM
02h DT WRO B K POSITIONING ERROR DETECTED BY READ OF MEDIUM
01h R POWER CALIBRATION AREA ALMOST FULL
03h R POWER CALIBRATION AREA ERROR
02h R POWER CALIBRATION AREA IS FULL
0lh DTLPWROMAEBKVYF POWERON OCCURRED
0oh DTLPWROMAEBKVYF POWERON, RESET, OR BUS DEVICE RESET OCCURRED
41h B POWER STATE CHANGE TO ACTIVE
47h B K POWER STATE CHANGE TO DEVICE CONTROL
42h B POWER STATE CHANGE TO IDLE

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 10 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2)
. T- SEQUENTIAL ACCESS DEVICE (SSC-2)
L - PRINTER DEVICE (SSC)
P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)

Device Column key
blank = code not used
not blank = code used

A - STORAGE ARRAY DEVICE (SCC-2)

SC ASCQ DTLPWROMAEBKYVF Description

E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
V- AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

Eh  45h B POWER STATE CHANGE TO SLEEP
Eh 43h B POWER STATE CHANGE TO STANDBY
2h 00h D POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40 NN)
Ch 07hh DTLPWROMAEBKYVF PREVIOUS BUSY STATUS

Ch 09h DTLPWROM EBKVF PREVIOUS RESERVATION CONFLICT STATUS

Ch 08h DTLPWROMAEBKYVF PREVIOUS TASK SET FULL STATUS

Al
5
5
4
2
2
2
1Ch 01h D (0] B K PRIMARY DEFECT LIST NOT FOUND
2Ah 08h DT WROMAEBKVF PRIORITY CHANGED
73h  05h R PROGRAM MEMORY-\AREA IS FULL
73h  04h R PROGRAM MEMORY AREA UPDATE FAILURE
47h  05h DTLPWROMAEBKVF PROTOCOL SERVICE CRC ERROR
85h 07h F QUOTA ERROR
40h 00h D RAM FAILURE (SHOULD USE 40 NN)
15h  00h DTL WROM B K RANDOM POSITIONING ERROR
1th 13h DTLPWROMAEBKYVYF READ,ERROR - FAILED RETRANSMISSION REQUEST
1th 11h R READ ERROR - LOSS OF STREAMING
gFh 03h R READ OF SCRAMBLED SECTOR WITHOUT AUTHENTICATION
3Bh O0Ah READ PAST BEGINNING OF MEDIUM
3Bh 09h READ PAST END OF MEDIUM
3Bh 17h F READ PAST END OF USER OBJECT
1th 01h DT WRO B K READ RETRIES EXHAUSTED
6Ch 00h A REBUILD FAILURE OCCURRED
6Dh 00h A RECALCULATE FAILURE OCCURRED
1h O01h DT WRO B K RECORD NOT FOUND
14h 06h DT W._O B K RECORD NOT FOUND - DATA AUTO-REALLOCATED
14h 05h DT W' O B K RECORD NOT FOUND - RECOMMEND REASSIGNMENT
14h 00h DTALZWRO B K RECORDED ENTITY NOT FOUND
18h 02h D WRO B K RECOVERED DATA - DATA AUTO-REALLOCATED
18h 05h D WRO B K RECOVERED DATA - RECOMMEND REASSIGNMENT
18h 06h D WRO B K RECOVERED DATA - RECOMMEND REWRITE
17h 05hK D WRO B K RECOVERED DATA USING PREVIOUS SECTOR ID
18h £08h R RECOVERED DATA WITH CIRC
18h~ 07h D W O B K RECOVERED DATA WITH ECC - DATA REWRITTEN
18— Ot D WRO BK RECOVERED DATAWITHERROR CORR &R RIESAPP
18h 00h DT WRO B K RECOVERED DATA WITH ERROR CORRECTION APPLIED
18h 04h R RECOVERED DATA WITH L-EC
18h 08h R RECOVERED DATA WITH LINKING
17h 03h DT WRO B K RECOVERED DATA WITH NEGATIVE HEAD OFFSET
17h 00h DT WRO B K RECOVERED DATA WITH NO ERROR CORRECTION APPLIED
17h  02h DT WRO B K RECOVERED DATA WITH POSITIVE HEAD OFFSET
17h 01h DT WRO B K RECOVERED DATA WITH RETRIES
17h 04h WRO B RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED
17h 06h D W O B K RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED
17h  09h D WRO B K RECOVERED DATA WITHOUT ECC - DATA REWRITTEN

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 11 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2)
. T- SEQUENTIAL ACCESS DEVICE (SSC-2)
L - PRINTER DEVICE (SSC)

Device Column key
blank = code not used
not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)

A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
V- AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

SC ASCQ DTLPWROMAEBKYVF Description

7h
7h
Eh
Fh
Fh
Bh
Bh
Ah
7h
Fh
Bh
Ah
Ah
Oh
6h
3h
7h
Ch
9h
2h
9h
7h
7h
4h
4h
4h
5h
Bh
Dh
Dh
Dh
Dh
Dh

QOO0 DMNNODDMNDGMIIAWDSIWMOMNNWWHAINDDWW L o >

07h
08h
00h
06h
07h
01h
02h
05h
05h
OEh
08h
03h
04h
1Ah
00h
06h
00h
00h
00h
00h
02h
00h
02h
00h
04h
05h
00h
00h
45h
47h
48h
42h
4Ch

D WRO
D WRO
D w O
DT WROMAE
DT WROMAE
A
A
DTLPWROMAE
A
DTLPWROMAE
T
DTLPWROMAE
DTLPWROMAE
T
L
R

DTL WROMAEBKVF

D 0]

DTL WROMAE K

DTLPWROMAEBKVF
DTLPWROMAEBKYVF
DTLPWROMAEBKVF

P

DTLPWROMAEBKVF

Tl

B K
B K
B K

B
B

RECOVERED DATA WITHOUT ECC - RECOMMEND REASSIGNM
RECOVERED DATA WITHOUT ECC - RECOMMEND REWRITE
RECOVERED ID WITH ECC CORRECTION

REDUNDANCY GROUP CREATED,OR MODIFIED
REDUNDANCY GROUP DELETED

REDUNDANCY LEVEL GOT.BETTER

REDUNDANCY LEVEL GOTYWORSE

REGISTRATIONS PREEMPTED

REMOVE OF LOGICGAL/UNIT FAILED

REPORTED LUNS DATA HAS CHANGED
REPOSITION(ERROR

RESERVATIONS PREEMPTED

RESERVATIONS RELEASED

REWIND OPERATION IN PROGRESS

RIBBON, INK, OR TONER FAILURE

RMA/PMA 1S ALMOST FULL

ROUNDED PARAMETER

RPL STATUS CHANGE

SAVING PARAMETERS NOT SUPPORTED

SCAN HEAD POSITIONING ERROR

SCSI BUS RESET OCCURRED

SCSI PARITY ERROR

SCSI PARITY ERROR DETECTED DURING ST DATA PHASE
SCSI TO HOST SYSTEM INTERFACE FAILURE

SECURITY AUDIT VALUE FROZEN

SECURITY WORKING KEY FROZEN

SELECT OR RESELECT FAILURE

SEQUENTIAL POSITIONING ERROR

SERVO IMPENDING FAILURE ACCESS TIMES TOO HIGH
SERVO IMPENDING FAILURE CHANNEL PARAMETRICS
SERVO IMPENDING FAILURE CONTROLLER DETECTED
SERVO IMPENDING FAILURE DATA ERROR RATE TOO HIGH
SERVO IMPENDING FAILURE DRIVE CALIBRATION RETRY COU

)
5Dh
5Dh
5Dh
5Dh
5Dh
5Dh
5Dh
72h
72h
72h

A1
40h
43h
4Ah
4Bh
46h
49h
44h
00h
03h
01h

vlviviviviviwlulvavlwleyw)

R
R
R

WWWOIOEOOOp0TETETD

SERVOIMPENDING FATTURE DRIVEERRORRATE TOOHIGH—
SERVO IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
SERVO IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
SERVO IMPENDING FAILURE SEEK TIME PERFORMANCE
SERVO IMPENDING FAILURE SPIN-UP RETRY COUNT

SERVO IMPENDING FAILURE START UNIT TIMES TOO HIGH
SERVO IMPENDING FAILURE THROUGHPUT PERFORMANCE
SERVO IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
SESSION FIXATION ERROR

SESSION FIXATION ERROR - INCOMPLETE TRACK IN SESSION
SESSION FIXATION ERROR WRITING LEAD-IN

ENT

NT

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 12 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key

. T- SEQUENTIAL ACCESS DEVICE (SSC-2)

L - PRINTER DEVICE (SSC)

blank = code not used

not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)

A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
V- AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

50 ASCQ DTLPWROMAEBKVF

Description

SESSION FIXATION ERROR WRITING LEAD-OUT

SET CAPACITY OPERATION IN PROGRESS

SET TARGET PORT GROUPS COMMAND FAILED

SETMARK DETECTED

SLEW FAILURE

SOME COMMANDS CLEARED'BY ISCSI PROTOCOL EVENT
SPARE AREA EXHAUSTION PREDICTION THRESHOLD EXCEEI
SPARE CREATED OR.MODIFIED

SPARE DELETED

SPINDLE IMPENDING FAILURE ACCESS TIMES TOO HIGH
SPINDLE IMPENDING FAILURE CHANNEL PARAMETRICS
SPINDLE IMPENDING FAILURE CONTROLLER DETECTED
SPINDLENMPENDING FAILURE DATA ERROR RATE TOO HIGH
SPINDLE IMPENDING FAILURE DRIVE CALIBRATION RETRY C(
SPINBLE IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
SPRINDLE IMPENDING FAILURE GENERAL HARD DRIVE FAILUR
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
SPINDLE IMPENDING FAILURE THROUGHPUT PERFORMANCE
SPINDLE IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
SPINDLE SERVO FAILURE

SPINDLES NOT SYNCHRONIZED

SPINDLES SYNCHRONIZED

STANDBY CONDITION ACTIVATED BY COMMAND
STANDBY CONDITION ACTIVATED BY TIMER

STATE CHANGE HAS OCCURRED

SYNCHRONOUS DATA TRANSFER ERROR

SYSTEM BUFFER FULL

SYSTEM RESOURCE FAILURE

TAGGED OVERLAPPED COMMANDS (NN = TASK TAG)
TAPE LENGTH ERROR

DED

UNT

m

A
72h  02h R
gon 1Bh T
g7h 0OAh DTLPWROMAEBKVF
Joh  03h T
3Bh 04h L
47h 7Fhh DT PWROMAEBK
5Dh 03h R
3rh 08h DT WROMAEB
3rh 09h DT WROMAEB
5ph 55h D B
5p0h 57h D B
5p0h 58h D B
5p0h 52h D B
50h 5Ch D B
50h 51h D B
5ph 50h D B
50h 53h D B
5ph 5Ah D B
5ph 5Bh D B
5p0h 56h D B
50h 59h D B
5p0h 54h D B
doh 03h WRO
5Ch 02h D o
5Ch 01th D O
5Eh 04h DTLPWRO A K
5Eh 02h DT APWRO A K
6Bh 00h A
iBh 00h DBDIFLPWROMAEBKVF
85h  01h<& )D O B K
55h QOh P
hANNh DTLPWROMAEBKVF
3h~ 00h T
3B—o3h -
3Bh 01h T
3Bh 02h T
3Fh ooh DTLPWROMAEBKVF
obh 0th DTLPWRO A K
5Bh 0th DTLPWROM K
26h 03h DTLPWROMAE K
3Eh 02hn DTLPWROMAEBKVF
2Ah 10h DT M E \
26h 08h DTLPWRO K
26h 06h DTLPWRO K

TAPE OR ELECTRONIC VERTICAC FORMS UNIT NOT READY—
TAPE POSITION ERROR AT BEGINNING-OF-MEDIUM
TAPE POSITION ERROR AT END-OF-MEDIUM
TARGET OPERATING CONDITIONS HAVE CHANGED
THIRD PARTY DEVICE FAILURE

THRESHOLD CONDITION MET

THRESHOLD PARAMETERS NOT SUPPORTED
TIMEOUT ON LOGICAL UNIT

TIMESTAMP CHANGED

TOO MANY SEGMENT DESCRIPTORS

TOO MANY TARGET DESCRIPTORS

Annex D contains the ASC and ASCQ assignments in numeric order.
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Table 28 — ASC and ASCQ assignments (part 13 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC-2) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)
A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K - OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

SC ASCQ DTLPWROMAEBKYVF Description

A

2Ch 01h TOO MANY WINDOWS SPECIFIED
02h DT PWROMAEBK TOO MUCH WRITE DATA
ooh DT WRO B TRACK FOLLOWING ERROR
01h WRO K TRACKING SERVO FAILURE

o6h DTLPWROMAEBKYVYF TRANSCEIVER MODE CHANGED'TO LVD
05h DTLPWROMAEBKYVYF TRANSCEIVER MODE CHANGED TO SINGLE-ENDED

01h UNABLE TO ACQUIRE VIDEO

00h R UNABLE TO RECOVERJABLE-OF-CONTENTS

0OAh DTLPWRO K UNEXPECTED INEXACT SEGMENT

01h T UNLOAD TAPE FAIEURE

04h DTLPWRO K UNREACHABLE'COPY TARGET

ooh DT WRO B K UNRECOVERED READ ERROR

04h D w O B K UNRECQVERED READ ERROR - AUTO REALLOCATE FAILED
oBh D w O B K UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT
oCh D w O B K UNRECOVERED READ ERROR - RECOMMEND REWRITE THE DATA
ooh DTLPWROM B K UNSUCCESSFUL SOFT RESET

0th DTLPWROMAEBKYV F,UNSUPPORTED ENCLOSURE FUNCTION

09h DTLPWRO K UNSUPPORTED SEGMENT DESCRIPTOR TYPE CODE

07h DTLPWRO K UNSUPPORTED TARGET DESCRIPTOR TYPE CODE

00h o UPDATED BLOCK READ

1Ch T VERIFY OPERATION IN PROGRESS

00h VIDEO ACQUISITION ERROR

ooh DTLPWROMAEBKYVF VOLTAGE FAULT

OAh DT WROMA E B K VOLUME SET CREATED OR MODIFIED

oCch DT WROMA E B K VOLUME SET DEASSIGNED

oBh DT WROMAEBK VOLUME SET DELETED

ODh DT, WROMA E B K VOLUME SET REASSIGNED

0oh DIVWYPWROMAEBKVF WARNING
02h DI LPWROMAEBKYVF WARNING - ENCLOSURE DEGRADED
0th{ DTLPWROMAEBKYVYF WARNING - SPECIFIED TEMPERATURE EXCEEDED

0Ch T WORM MEDIUM - OVERWRITE ATTEMPTED

00h T WRITE APPEND ERROR

01h T WRITE APPEND POSITION ERROR

oot f R WRITEERROR

02h D W O B K WRITE ERROR - AUTO REALLOCATION FAILED

09h R WRITE ERROR - LOSS OF STREAMING

ODh DTLPWROMAEBKYVYF WRITE ERROR - NOT ENOUGH UNSOLICITED DATA
OAh R WRITE ERROR - PADDING BLOCKS ADDED

03h D W O B K WRITE ERROR - RECOMMEND REASSIGNMENT
01h K WRITE ERROR - RECOVERED WITH AUTO REALLOCATION
08h R WRITE ERROR - RECOVERY FAILED

07h R WRITE ERROR - RECOVERY NEEDED

OCh DTLPWROMAEBKYVYF WRITE ERROR - UNEXPECTED UNSOLICITED DATA
00h DT WRO B K WRITE PROTECTED

Annex D contains the ASC and ASCQ assignments in numeric order.



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

-77- 14776-453 © ISO/IEC:2009(E)

Table 28 — ASC and ASCQ assignments (part 14 of 14)

D- DIRECT ACCESS BLOCK DEVICE (SBC-2) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC-2) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE BLOCK DEVICE (SBC)
R- CD/DVD DEVICE (MMC-4)
O- OPTICAL MEMORY BLOCK DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC-2)
A - STORAGE ARRAY DEVICE (SCC-2)
E - ENCLOSURE SERVICES DEVICE (SES)
. B- SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
K - OPTICAL CARD READER/WRITER DEVICE (OCRW)
V - AUTOMATION/DRIVE INTERFACE (ADC)
. F- OBJECT-BASED STORAGE (OSD)

ASC ASCQ DTLPWROMAEBKYVF Description
31h  02h R ZONED FORMATTING FAILED DUE TO SPARE LINKING
80h  xxh \

Through > Vendor specific
HFh  xxh /
Axh  80h \

Through > Vendor specific qualification of standard ASC
¥xh  FFh /

All codes not shown are reserved.

Annex D contains the ASC and ASCQ assignments in numeric order.
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5 Model common to all device types

5.1

Introduction to the model common to all device types

This model describes some of the general characteristics expected of most SCSI devices. It is not intended to alter
any requirements defined elsewhere in SCSI. Devices conforming to this standard also shall conform to SAM-3.

5.2

5.2
Thi
ang

con

5.2

Support for the REQUEST SENSE command is recommended to provide,compatibility with application

deqd
3.1

5.2
The

uni
the

The Device ldentification VPD page (see 7.6.3) returned in response to an INQUIRY command with the E

set
the

It ig
avy

infg

5.2

inv

5.2

Th¢ REPORT LUNS command (see 6.21) may be used by an application client to discover the logiq
!

Important commands for all SCSI device servers

1 Commands implemented by all SCSI device servers
5 standard defines three commands that all SCSI device servers shall implement - INQUIRY;"REPORT
TEST UNIT READY. These commands are used to discover a logical unit’s capabilities, to discover the
figuration, and to determine whether a logical unit is ready.
2 Commands recommended for all SCSI device servers
igned to use previous versions of this standard or status polling featur€s,defined by command standar
18).
3 Using the INQUIRY command

INQUIRY command (see 6.4) may be used by an application client to determine the configuration of g

. Device servers respond with information that includes their device type and standard version and may
vendor's identification, model number and other information.

to one and the PAGE CODE field set to 83h contains identifying information for the logical unit, the target p
SCSi target device.

recommended that device servers\be capable of returning this information, or whatever part of i
ilable, upon completing power-on ‘initialization. A device server may take longer to get certain portions

rmation, especially if it retrieves.the information from the medium.

4 Using the REPORT LUNS command

ntory (see 3.1.60)hat is accessible to the I_T nexus on which the command is sent.

5 Using the;TEST UNIT READY command

wit

meflia_status of logical units with removable media. Device servers should respond promptly to indicate the

TthEST UNIT READY command (see 6.33) allows an application client to poll a logical unit until it i

out'the need to allocate space for returned data. The TEST UNIT READY command may be used to ch

LUNS,
system

clients
s (see

logical

nclude

VPD bit
brt, and

that is
of this

al unit

ready
eck the

current

status of the SCSI device.

NOTE 8 - Delays to achieve GOOD status from a TEST UNIT READY command may adversely affect initiator

device performance.

5.2.6 Using the REQUEST SENSE command

The REQUEST SENSE command (see 6.27) may be used by an application client to poll the status of some
background operations and to clear interlocked unit attention conditions (see 7.4.6).
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5.3 Implicit head of queue

Each of the following commands may be processed by the task manager as if it has a task attribute of HEAD OF
QUEUE (see SAM-3) if it is received with a SIMPLE task attribute, an ORDERED task attribute, or no task attribute:

a) INQUIRY; and
b) REPORT LUNS.

An application client should not send a command with the ORDERED task attribute if the command may be
propessed as if it has a task attribute of HEAD OF QUEUE because whether the ORDERED task attribute is hongred for
thepe commands is vendor specific.

5.4 Parameter rounding

Certain parameters sent to a device server with various commands contain a range of Values. Device servgrs may
chdose to implement only selected values from this range. When the device server receives a value that it dpes not
sugport, it either rejects the command (i.e., CHECK CONDITION status with ILLEGAL REQUEST sense kgy) or it
rounds the value received to a supported value.

When parameter rounding is implemented, a device server that receives.a parameter value that is not ah exact
sugported value shall adjust the value to one that it supports and shall return CHECK CONDITION status, With the
serjse key set to RECOVERED ERROR, and the additional sense’code set to ROUNDED PARAMETER. The
application client should issue an appropriate command to learn-what value the device server has selected

The device server shall reject unsupported values unless rounding is permitted in the description of the parameter.
WHhen the description of a parameter states that rounding is permitted, the device server should|adjust
makimum-value fields down to the next lower supported value than the one specified by the application client.
Minimum-value fields should be rounded up to the néxt higher supported value than the one specified by the appli-
catlon client. In some cases, the type of rounding (i-e., up or down) is specified in the description of the pargmeter.

5.8 Self-test operations

5.5|1 Default self-test

Thg SEND DIAGNOSTIC command provides a means to request that a SCSI device perform a self test. While the
test is vendor specific, the.means of requesting the test is standardized.

The default self-test-is mandatory for all device types that support the SEND DIAGNOSTIC commar|d. The
response is GO@D-status if the test detects no exceptions, or CHECK CONDITION status if the test detects|excep-
tior]s.

5.5|2 The short and extended self-tests

There-are-two-optional-types-of-seli-test-asidefrom-themandatory-defaul-sel-testthatmay-be-irveked-using the
SELF-TEST CODE field in the SEND DIAGNOSTIC command; a short self-test and an extended self-test. The goal of
the short self-test is to quickly identify if the logical unit determines that it is faulty. A goal of the extended self-test
routine is to simplify factory testing during integration by having logical units perform more comprehensive testing
without application client intervention. A second goal of the extended self-test is to provide a more comprehensive

test to validate the results of a short self-test, if its results are judged by the application client to be inconclusive.

The criteria for the short self-test are that it has one or more segments and completes in two minutes or less. The
criteria for the extended self-test are that it is has one or more segments and that the completion time is vendor
specific. Any tests performed in the segments are vendor specific.
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The following are examples of segments:

a) An electrical segment wherein the logical unit tests its own electronics. The tests in this segment are

vendor specific, but some examples of tests that may be included are:
A) A buffer RAM test;
B) A read/write circuitry test; and/or
C) A test of the read/write heads;
b) A seek/servo segment wherein a device tests it capability to find and servo on data tracks; and

c) A read/verify scan segment wherein a device performs read scanning of some or all of the medium

surface.

The tests performed in the segments may be the same for the short and extended self-tests. The time-requ
a Iqgical unit to complete its extended self-test is reported in the EXTENDED SELF-TEST COMPLETION-TINE fiel
Control mode page (see 7.4.6).

5.5{3 Self-test modes
5.5|3.1 Self-test modes overview

Both a foreground mode (see 5.5.3.2) and a background mode (see 5.5.3.3) is 'defined for both short and eX
self-tests.

5.5{3.2 Foreground mode

Whlen a device server receives a SEND DIAGNOSTIC command’specifying a self-test to be performe
forgground mode, the device server shall return status for that.command after the self-test has been compl

Whiile performing a self-test in the foreground mode, thg, device server shall respond to all commands
INQUIRY, REPORT LUNS, and REQUEST SENSE with CHECK CONDITION status, with the sense ke
NOT READY, and the additional sense code set to LOGICAL UNIT NOT READY, SELF-TEST IN PROGRE

If a]device server is performing a self-test in the foreground mode and a test segment error occurs during t
the|device server shall update the Self-Test Results log page (see 7.2.10) and terminate the SEND DIAGN
command with CHECK CONDITION status, with the sense key set to HARDWARE ERROR, and the ad
serfse code set to LOGICAL UNIT FAILED SELF-TEST. The application client may obtain additional info
abqut the failure by reading the Sglf-Test Results log page. If the device server is unable to update the S
Results log page, it shall terminate the SEND DIAGNOSTIC command with CHECK CONDITION status,

sense key set to HARDWARE“ERROR, and the additional sense code set to LOGICAL UNIT UNAH
UPPATE SELF-TEST LOG:

An [application clientcshiould reserve the logical unit before initiating a self-test in the foreground mode. A
catlon client may términate a self-test that is being performed in the foreground mode using commands (se€
6) ¢r task managément functions (see SAM-3) (e.g., a PERSISTENT RESERVE OUT command with PR
AND ABORT sgrvice action, an ABORT TASK task management function, a CLEAR TASK SET task mana
fungtion). In-addition, a foreground mode self-test shall be terminated by an I_T nexus loss (see SAM-3). If 3
DIAGNOSTIC command that requested a self-test in the foreground mode is terminated while the SCS
deVjicenis performing the self-test, the device server shall abort the self-test and update the Self-Test Res

ired by
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except
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page (See 7.2.T0).

5.5.3.3 Background mode

When a device server receives a SEND DIAGNOSTIC command specifying a self-test to be performed in the

background mode, the device server shall return status for that command as soon as the CDB has been va

lidated.

After returning status for the SEND DIAGNOSTIC command specifying a self-test to be performed in the
background mode, the device server shall initialize the Self-Test Results log page (see 7.2.10) as follows. The
self-test code from the SEND DIAGNOSTIC command shall be placed in the SELF-TEST CODE field in the log page.
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The SELF-TEST RESULTS field shall be set to Fh. After the Self-Test Results log page is initialized, the device server
shall begin the first self-test segment.

While the device server is performing a self-test in the background mode, it shall terminate with CHECK
CONDITION status any SEND DIAGNOSTIC command it receives that meets one of the following criteria:

a) The SELFTEST bit is set to one; or
b) The SELF-TEST CODE field contains a value other than 000b or 100b.

WHen terminating the SEND DIAGNOSTIC command, the sense key shall be set to NOT READY. gnd the
additional sense code shall be set to LOGICAL UNIT NOT READY, SELF-TEST IN PROGRESS.

While performing a self-test in the background mode, the device server shall suspend the self-test t0 servjce any
other commands received with the exceptions listed in table 29. Suspension of the selfstést to servjce the
commmand shall occur as soon as practical and shall not take longer than two seconds.

Table 29 — Exception commands for background self-tests

Device type Command Referenge
All device tvpes SEND DIAGNOSTIC (with SELF-TEST CODE field set to~100b) 6.28
YPES | \WWRITE BUFFER (with the mode set to any downlo&d microcode option) | 6.35
Direct access FORMAT UNIT SBC-2
block START STOP UNIT
ERASE REWIND
FORMAT MEDIUM SPACE
Sequential LOAD UNLOAD VERIFY
o LOCATE WRITE SSC-2
READ WRITE BUFFER
READ POSITION WRITE FILEMARKS
READ REVERSE
EXCHANGE MEDIUM
INITIALIZE ELEMENT STATUS
Medium MOVE MEDIUM SMC-2
changer POSITION TO ELEMENT
READ ELEMENT STATUS (if CURDATA=0 and device motion is required)
WRITE BUFFER
Object-based Any.command with operation code 7Fh (i.e., all commands defined by 0SD
storage the OSD standard)
NOTE Device.types not listed in this table do not have commands that are exceptions for background
self-ests, other than those listed above for all device types.

If ohe of thexexception commands listed in table 29 is received, the device server shall abort the self-test, jupdate
the|self-test'log, and service the command as soon as practical but not longer than two seconds after the CPB has
begnvalidated.

An application client may terminate a self-test that is being performed in the background mode by issuing a SEND
DIAGNOSTIC command with the SELF-TEST CODE field set to 100b (i.e., abort background self-test function). A
background mode self-test shall not be terminated by an I_T nexus loss (see SAM-3).

5.5.3.4 Features common to foreground and background self-test modes

The PROGRESS INDICATION field in parameter data returned in response to a REQUEST SENSE command (see
6.27) may be used by the application client at any time during a self-test operation to poll the logical unit’s progress.
While a self-test operation is in progress unless an error has occurred, a device server shall respond to a
REQUEST SENSE command by returning parameter data containing sense data with the sense key set to NOT
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READY and the additional sense code set to LOGICAL UNIT NOT READY, SELF-TEST IN PROGRESS with the
sense key specific bytes set for progress indication.

The application client may obtain information about the 20 most recently completed self-tests by reading the
Self-Test Results log page (see 7.2.10). This is the only method for an application client to obtain information about
self-tests performed in the background mode.

Table 30 summarizes when a logical unit returns status after receipt of a self-test command, how an application
client may abort a self-test, how a logical unit handles commands that are entered into the task set while a self-test

is it progress, and how a Togical unit reports a self-test failure.

Table 30 — Self-test mode summary

When Processing of subsequent
Statusis | How to abort | commands while self-test is
Mode | Returned | the self-test being processed Self-test failure reporting
Fore- | Afterthe | One of the If the command is INQUIRY, Terminate.with CHECK CONDI}
ground | self-testis | commands REPORT LUNS or REQUEST | TION status, with the sense ke
complete | (see 5.5.3.2) SENSE, process normally. set.to’HARDWARE ERROR, and
and task Otherwise, terminate with the'‘\additional sense code set 4
management CHECK CONDITION status,  (-tOGICAL UNIT FAILED
functions (see | with the sense key setto NOT  SELF-TEST or LOGICAL UNIT]
SAM-3) that READY, and the additional UNABLE TO UPDATE
cause tasks sense code set to LOGICAL | SELF-TEST LOG.
to be aborted UNIT NOT READY,
SELF-TEST IN PROGRESS.
Back- | Afterthe | SEND DIAG- Process the command, Application client checks Self-Tgst
ground | CDB is NOSTIC except as described in Results log page (see 7.2.10)
validated | command with | 5.5.3.3. after the PROGRESS INDICATION
SELF-TEST CODE field returned from REQUEST
field set to 100b SENSE indicates the self-test i$
complete.

5.6 Reservations

5.6{1 Persistent Reservations overview

Reservations may be-used to allow a device server to process commands from a selected set of I_T nexusgs (i.e.,
combinations of injtiater ports accessing target ports) and reject commands from I_T nexuses outside the sglected
set| The device server uniquely identifies I_T nexuses using protocol specific mechanisms.

Application elients may add or remove I_T nexuses from the selected set using reservation commands. If the appli-
catjon clients do not cooperate in the reservation protocol, data may be unexpectedly modified and deadlock condi-
tiorfs,may occur.

The persistent reservations mechanism allows multiple application clients communicating through multiple I_T
nexuses to preserve reservation operations across SCSI initiator device failures, which usually involve logical unit
resets and involve I_T nexus losses. Persistent reservations persist across recovery actions. Persistent reserva-
tions are not reset by hard reset, logical unit reset, or I_T nexus loss.

The persistent reservation held by a failing I_T nexus may be preempted by another I_T nexus as part of its
recovery process. Persistent reservations shall be retained by the device server until released, preempted, or
cleared by mechanisms specified in this standard. Optionally, persistent reservations may be retained when power
to the SCSI target device is removed.
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The PERSISTENT RESERVE OUT and PERSISTENT RESERVE IN commands provide the basic mechanism for
dynamic contention resolution in systems with multiple initiator ports accessing a logical unit.

Before a persistent reservation may be established, the application client shall register a reservation key for each
I_T nexus with the device server. Reservation keys are necessary to allow:

a) Authentication of subsequent PERSISTENT RESERVE OUT commands;

b) Identification of other I_T nexuses that are registered;

c) ldentification of the reservation key(s) that have an associated persistent reservation;
d) Preemption ot a persistent reservation from a failing or uncooperative I_1 nexus; and
e) Multiple I_T nexuses to participate in a persistent reservation.

The reservation key provides a method for the application client to associate a protocol-independent‘identifier with
a registered |_T nexus. The reservation key is used in the PERSISTENT RESERVE IN commandto identify which
I_T|nexuses are registered and which |I_T nexus, if any, holds the persistent reservation. dhe reservation key is
usgd in the PERSISTENT RESERVE OUT command to register an I_T nexus, to verify the I_T nexus beirjg used
for the PERSISTENT RESERVE OUT command is registered, and to specify whichiyegistrations or pefsistent
resgrvation to preempt.

Resgervation key values may be used by application clients to identify registered |_T nexuses, using application
spdcific methods that are outside the scope of this standard. This standard-provides the ability to register no more
thah one reservation key per |_T nexus. Multiple initiator ports may use the.same reservation key value for g logical
unif accessed through the same target ports. An initiator port may use the same reservation key value for g logical
unif accessed through different target ports. The logical unit shall maintain a separate reservation key for each I_T
nexus, regardless of the reservation key’s value.

An @pplication client may register an I_T nexus with multiple:logical units in a SCSI target device using any|combi-
natlon of unique or duplicate reservation keys. These rules provide the ability for an application client to preempt
multiple I_T nexuses with a single PERSISTENT RESERVE OUT command, but they do not provide the alpility for
the|application client to uniquely identify the |_T nexdses using the PERSISTENT RESERVE commands.

Se¢ table 112 in 6.12.2 for a list of PERSISTENT RESERVE OUT service actions. See table 101 in 6.11.1 fpr a list
of PERSISTENT RESERVE IN service actions.

The scope (see 6.11.3.3) of a persisténbreservation shall be the entire logical unit.

The type (see 6.11.3.4) of a persistent reservation defines the selected set of I_T nexuses for which the pefsistent
reservation places restrictions on commands.

The details of which comimands are allowed under what types of reservations are described in table 31.
In table 31 and table 32 the following key words are used:

allgwed: Cammands received from I_T nexuses not holding the reservation or from I_T nexuses not registered
when a registrants only or all registrants type persistent reservation is present should complete normally.

conIict: Commands received from I_T nexuses not holding the reservation or from I_T nexuses not registered
when a registrants only or all registranis type persistent reservation 1s present shall not be performed and the

device server shall terminate the command with a RESERVATION CONFLICT status.

Commands from I_T nexuses holding a reservation should complete normally. The behavior of commands from
registered |_T nexuses when a registrants only or all registrants type persistent reservation is present is specified
in table 31 and table 32.

An unlinked command shall be checked for reservation conflicts before the task containing that command enters
the enabled task state. The reservation state as it exists when the first command in a group of linked commands
enters the enabled task state shall be used in checking for reservation conflicts for all the commands in the task.
Once a task has entered the enabled task state, the command or commands comprising that task shall not be
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terminated with a RESERVATION CONFLICT due to a subsequent reservation. Any command in a group of linked
commands that changes the reservation state shall be the last command in the group.

For each command, this standard or a command standard (see 3.1.18) defines the conditions that result in
RESERVATION CONFLICT. Command standards define the conditions either in the device model or in the descrip-
tions each of specific command.

Table 31 — SPC commands that are allowed in the presence of various reservations (part 1 of 2)

Addressed togicatunithas thistype of persistent
reservation held by another |_T nexus
Fromany |_T From From not registered
Command nexus registered |_T-nexus
I_T nexus
Write Excl (RR all WriteExcl Excl Acc-
Excl | Access | types) RR ess —[RR

ACCESS CONTROL IN Allowed | Allowed | Allowed Allowed Allowed
ACCESS CONTROL OUT Allowed | Allowed | Allowed Allowed Allowed
CHANGE ALIASES Conflict | Conflict | Allowed Conflict Conflict
EXTENDED COPY Conflict | Conflict Allowed Conflict Conflict
INQUIRY Allowed | Allowed | Allowed Allowed Allowed
UOG SELECT Conflict | Conflict | Allowed Conflict Conflict
HOG SENSE Allowed, [~Allowed | Allowed Allowed Allowed
WODE SELECT(6) / MODE SELECT(10) Conflict | Conflict Allowed Conflict Conflict
I\|/IODE SENSE(6) / MODE SENSE(10) Conflict | Conflict | Allowed Conflict Conflict
RERSISTENT RESERVE IN Allowed | Allowed | Allowed Allowed Allowed
RERSISTENT RESERVE OUT see table 32
E)PF:E\LEE[))ALLOW MEDIUM REMOYAE Allowed | Allowed Allowed Allowed Allowed
E,F’F:E\LE?ZSLLOW MEDIUM BRMOVAL Conflict | Conflict | Allowed Conflict Conflict
READ ATTRIBUTE Conflict | Conflict | Allowed Conflict Conflict
READ BUFFER Conflict | Conflict | Allowed Conflict Conflict
READ MEDIA SERIAL NUMBER Allowed | Allowed | Allowed Allowed Allowed
RECEIVE CORY-RESULTS Conflict | Conflict | Allowed Conflict Conflict
RECEIVE‘DIAGNOSTIC RESULTS Conflict | Conflict | Allowed Conflict Conflict
E:Etgﬁggé?g) As defined in SPC-2 2

EPORT ALIASES Allowed | Allowed Allowed Allowed Allowed
REPORT DEVICE IDENTIFIER Allowed | Allowed | Allowed Allowed Allowed
REPORT LUNS Allowed | Allowed | Allowed Allowed Allowed
Key: Excl=Exclusive, RR=Registrants Only or All Registrants, <> Not Equal
a Exceptions to the behavior of the RESERVE and RELEASE commands described in SPC-2 are defined in

5.6.3.
b Logical units claiming compliance with previous versions of this standard (e.g., SPC-2) may return
RESERVATION CONFLICT in this case.
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Table 31 — SPC commands that are allowed in the presence of various reservations (part 2 of 2)

Addressed logical unit has this type of persistent
reservation held by another I_T nexus
Command Fromany I_T F_rom From not registered
nexus registered I_T nexus
I_T nexus
Write Excl (RR all Write Excl Excl Acc-
Exct—AccessT—types) RR ess=RR
REPORT PRIORITY Allowed | Allowed | Allowed Allowed Allowed
REPORT SUPPORTED OPERATION CODES || Conflict | Conflict | Allowed Conflict Conflict
Eiﬁggéﬁgﬁ??:ﬁ-&%%gﬁ g Conflict | Conflict | Allowed Conflict Conflict
REPORT TARGET PORT GROUPS Allowed | Allowed | Allowed Allowed Allowled
REPORT TIMESTAMP Allowed | Allowed | Allowed Allowed Allowled
REQUEST SENSE Allowed | Allowed | Allowed Allowed Allowed
RESERVE(6) / RESERVE(10) As defined in SPC-2 @
$END DIAGNOSTIC Conflict | Conflict |¢ Allowed Conflict Conflict
$ET DEVICE IDENTIFIER Conflict | Conflict |~ Allowed Conflict Conflict
$ET PRIORITY Conflict | Conflict | Allowed Conflict Conflict
$ET TARGET PORT GROUPS Conflict, [~Conflict | Allowed Conflict Conflict
$ET TIMESTAMP Conflict, | Conflict | Allowed Conflict Conflict
TEST UNIT READY Allowed® | Allowed®| Allowed | Allowed ° | Allowgd P
WRITE ATTRIBUTE Conflict | Conflict | Allowed Conflict Conflict
WRITE BUFFER Conflict | Conflict | Allowed Conflict Conflict
Key: Excl=Exclusive, RR=Registrants Only or All Registrants, <> Not Equal
P Exceptions to the behavior of the.RESERVE and RELEASE commands described in SPC-2 are defingd in
5.6.3.
P Logical units claiming compliance with previous versions of this standard (e.g., SPC-2) may return
RESERVATION CONFLICT in this case.
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Table 32 — PERSISTENT RESERVE OUT service actions that are allowed in the presence of various

reservations
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Addressed logical unit has a persistent
reservation held by another |_T nexus
Command Service Action Command is from | Command is from
a registered a not registered
I_T nexus I_T nexus
CLEAR Allowed Conflict
PREEMPT Allowed Conflict
PREEMPT AND ABORT Allowed Conflict
REGISTER Allowed Allowed
REGISTER AND IGNORE EXISTING KEY Allowed Allowed
REGISTER AND MOVE Conflict Conflict
RELEASE Allowed 2 Conflict
RESERVE Conflict Conflict
@ The reservation is not released (see 5.6.10.2).

time at which a reservation is established with respect to otherdasks being managed by the device s
pservation may apply to some or all of the tasks in the.task set before the completion of the reseg

hmand. The reservation shall apply to all tasks received*yy’the device server after successful completio

tiple persistent reserve service actions may be present in the task set at the same time. The order of pro
uch service actions is defined by the task 'set management requirements defined in SAM-3, but
cessed as a single indivisible command without any interleaving of actions that may be required by othe
on commands.

2 Third party persistent reservations

ept for all registrants type reservations, a reservation holder (see 5.6.9) may move the persistent resery

a third party (e.g., a copy manager supporting the EXTENDED COPY command) using the REGISTE

MG
ton
nex
5.6

Thi

VE service action (see¢5.6.7). A copy manager supporting the EXTENDED COPY command may be ing
nove the persistent.feservation to a specified |_T nexus using the third party persistent reservations soy
us segment descriptor (see 6.3.7.19).

3 Exceptions.to SPC-2 RESERVE and RELEASE behavior

5 subclause defines exceptions to the behavior of the RESERVE and RELEASE commands defined in

The RESERVE and RELEASE commands are obsolete in this standard, except for the behavior defineg
qudause. Device servers that operate using the exceptions described in this subclause shall set the CRH bi

brvation command. Any persistent reserve service action shall be performed as a single indivisible event.

Brver is

dor specific. Successful completion of a reservation comman@ indicates that the new reservation is estalplished.
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n of the
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SPC-2.
in this
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in the parameter data returned by the REPORT CAPABILITIES service action of the PERSISTENT RESE
command (see 6.11.4).

RVE IN

A RELEASE(6) or RELEASE(10) command shall complete with GOOD status, but the persistent reservation shall

not

be released, if the command is received from:

a) An I_T nexus that is a persistent reservation holder (see 5.6.9); or

b) An |_T nexus that is registered if a registrants only or all registrants type persistent reservation is present.
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A RESERVE(6) or RESERVE(10) command shall complete with GOOD status, but no reservation shall be estab-
lished and the persistent reservation shall not be changed, if the command is received from:

a) An I_T nexus that is a persistent reservation holder; or

b) An I_T nexus that is registered if a registrants only or all registrants type persistent reservation is present.

In all other cases, a RESERVE(6) command, RESERVE(10) command, RELEASE(6) command, or RELEASE(10)
command shall be processed as defined in SPC-2.

5.6

5.6

Thd
the
RE
ser|

4 Preserving persistent reservations and registrations
4.1 Preserving persistent reservations and registrations through power loss

application client may request activation of the persist through power loss device server capability to p
persistent reservation and registrations across power cycles by setting the APTPL bit to one.n the PERSI
SERVE OUT parameter data sent with a REGISTER service action, REGISTER AND\/GNORE EXISTIN
vice action, or REGISTER AND MOVE service action.

Aft

pe
RE

MQVE service action was addressed until an application client disables the/persist through power loss ca
The¢ APTPL value from the most recent successfully completed REGISTER service action, REGISTE
IGNORE EXISTING KEY service action, or REGISTER AND MOVE-service action from any application clie
determine the logical unit’s behavior in the event of a power loss:

Th

log
CyG

The
res
pov
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device server shall preserve the following informationfor each existing registration across any hard reset,

cal unit reset, or I_T nexus loss, and if the persist through power loss capability is enabled, across any
e:

a) For SCSI transport protocols where initiator port names (see 3.1.52) are required, the initiator por
otherwise, the initiator port identifier (see 3.1.51);

b) Reservation key; and

¢) Indication of the target port to which the registration was applied.

device server shall preserve the following information about the existing persistent reservation across a
bt, logical unit reset, or |_T nexus loss, and if the persist through power loss capability is enabled, acrg
er cycle:

a) For SCSI transpottprotocols where initiator port names are required, the initiator port name; otherw
initiator port identifier;

b) Reservation key;

c) Scope;

d) Type;and

e) Indication of the target port through which the reservation was established.

NOTE 9 - The scope of a persistent reservation is always LU_SCOPE (see 6.11.3.3). For an all registrants tyg

power

name;
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5.6.4.2 Nonvolatile memory considerations for preserving persistent reservations and registrations

The capability of preserving persistent reservations and registrations across power cycles requires logical units to
use nonvolatile memory within the SCSI device. Any logical unit that supports the persist through power loss
capability of persistent reservation and has nonvolatile memory that is not ready shall allow the following
commands into the task set:

a) INQUIRY:;
b) LOG SENSE;
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c) READ BUFFER,;

d) REPORT LUNS;

e) REQUEST SENSE;

f) START STOP UNIT (with the START bit set to one and POWER CONDITIONS field value of Oh); and
g) WRITE BUFFER.

When nonvolatile memory has not become ready since a power cycle, commands other than those listed in this
subclause shall be terminated with CHECK CONDITION status, with the sense key set to NOT READY, and the
additional sense code set as described in table 184 (see 6.33).

5.6
5.6
The
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RE
5.6
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In 1

5 Finding persistent reservations and reservation keys

5.1 Summary of commands for finding persistent reservations and reservation keys

application client may obtain information about the persistent reservation and the reseryation keys (i.e
ons) that are present within a device server by issuing a PERSISTENT RESERVE IN command with 3
SERVATION service action, a READ KEYS service action, or a READ FULL STATUS:service action.

5.2 Reporting reservation keys

application client may issue a PERSISTENT RESERVE IN command.with READ KEYS service a
ermine if any |_T nexuses have been registered with a logical unit through any target port.

esponse to a PERSISTENT RESERVE IN with READ KEYS service action the device server shall rey

follpwing:

The

a) The current PRgeneration value (see 6.11.2); and
which the registration occurred.

PRgeneration value allows the application client to verify that the configuration of the I_T nexuses reg

with a logical unit has not been modified.

Du

If a
vat

5.6

An
torn

licate reservation keys shall be reported if multiple I_T nexuses are registered using the same reservat

on key to uniquely identify an 1T nexus.

5.3 Reporting the persistent reservation

pceive the persistent reservation information.

In lesponsecto,'a PERSISTENT RESERVE IN command with READ RESERVATION service action the

ser

ver shall-report the following information for the persistent reservation, if any:

a)» The current PRgeneration value (see 6.11.2);

, regis-
READ

tion to

ort the

b) The reservation key for every I_T nexus that is_currently registered regardless of the target port through

istered

on key.

n application client uses a different reservation key for each I_T nexus, the application client may use th¢ reser-

application client may issue a PERSISTENT RESERVE IN command with READ RESERVATION servicg action

device

D) The regisiered reservation Key, It any, associated with the I_1 nexus that holds the persisient res

rvation

(see 5.6.9). If the persistent reservation is an all registrants type, the registered reservation key reported

shall be zero; and
¢) The scope and type of the persistent reservation, if any.

If an application client uses a different reservation key for each I_T nexus, the application client may use the reser-
vation key to associate the persistent reservation with the I_T nexus that holds the persistent reservation. This
association is done using techniques that are outside the scope of this standard.
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5.6.5.4 Reporting full status

An application client may issue a PERSISTENT RESERVE IN command with READ FULL STATUS service action
to receive all information about registrations and the persistent reservation, if any.

In response to a PERSISTENT RESERVE IN command with READ FULL STATUS service action the device server
shall report the current PRgeneration value (see 6.11.2) and, for every |I_T nexus that is currently registered, the
following information:

a) [I'he registered reservation key,

b) Whether the I_T nexus is a persistent reservation holder;

c) Ifthe I_T nexus is a persistent reservation holder, the scope and type of the persistent reservation;
d) The relative target port identifier identifying the target port of the I_T nexus; and

e) A TransportlID identifying the initiator port of the I_T nexus.

5.6{6 Registering

To ¢stablish a persistent reservation the application client shall first register an |_T nexus with the device sefver. An
application client registers with a logical unit by issuing a PERSISTENT BESERVE OUT command with
REGISTER service action or REGISTER AND IGNORE EXISTING KEY servic¢e.action.

If the I_T nexus has an established registration, an application client\may remove the reservation key (see
5.6[10.3). This is accomplished by issuing a PERSISTENT RESERVEOUT command with a REGISTER FEervice
actlon or a REGISTER AND IGNORE EXISTING KEY service action as shown in table 33 and table 34, fespec-
tively.
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If an I_T nexus has not yet established a reservation key or the reservation key and registration have been
removed, an application client may register that I_T nexus and zero or more specified unregistered I_T nexuses by
issuing a PERSISTENT RESERVE OUT command with REGISTER service action as defined in table 33.

If the I_T nexus has an established registration, the application client may change the reservation key by issuing a
PERSISTENT RESERVE OUT command with REGISTER service action as defined in table 33.

Table 33 — Register behaviors for a REGISTER service action

Parameter tist fietds—
Command SERVICE ACTION
I_T nexus RESERVATION | RESERVATION
status KEY KEY SPEC_I_PT | Results
zero ignore Do nothing except return GOOD status.
Register the I_T nexus ‘on which the command
zero was received with the’value specified in the
SERVICE ACTION RESERVATION KEY field.
received on an zero , .
inregistered non-zero Register jthe [\F'nexus on wh!ch the command
| T nexus was received and each unregistered I_T nexus
- one specified in the parameter list with the value
specified in the SERVICE ACTION RESERVATION
KEY field. P
non-zero ignore ignore Return RESERVATION CONFLICT status.
Not equal to
L_T nexus ignore ighdre | Return RESERVATION CONFLICT status.
reservation
key
zer0 Unregister the I_T nexus on which the
neceived on a zerd command was received (see 5.6.10.3).
registered c
| T nexus Equal to one Return CHECK CONDITION status.
|_T nexus Change the reservation key of the I_T nekus
reservation 7610 on which the command was received to the
key non-zero value specified in the SERVICE ACTION RESER-
VATION KEY field.
one Return CHECK CONDITION status. ©

a8 For requirementsregarding the parameter list fields not shown in this table see 6.12.3.

B If any I_T nexus specified in the parameter list is registered, the command shall be terminated with CHECK
CONDITION-status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set o
INVALID\FIELD IN CDB.

¢l The'sense key shall be set to ILLEGAL REQUEST, and the additional sense code shall be set to INVALID
FIELD IN CDB.
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Alternatively, an application client may establish a reservation key for an |_T nexus without regard for whether one
has previously been established by issuing a PERSISTENT RESERVE OUT command with REGISTER AND
IGNORE EXISTING KEY service action as defined in table 34.

Table 34 — Register behaviors for a REGISTER AND IGNORE EXISTING KEY service action

Parameter list fields 2

Command SERVICE ACTION
—Fhexus RESERVATFION
status KEY SPEC_I_PT | Results
zero ignore Do nothing except return GOOD status.
received on an Register the |_T nexus on which the command.was rece|ved
inregistered zero with the value specified in the SERVICE ACTION RESERVATION
|_T nexus non-zero KEY field.
one Return CHECK CONDITION status. |2
Unregister the |_T nexus on which,the command was recgived
zero
zero (See 5.6.1 03)
feceived on a one Return CHECK CONDITION ‘status. °
registered Change the reservation'key of the I_T nexus on which the
I_T nexus zero command was receited to the value specified in the SERYICE
non-zero ACTION RESERVATION KEY field.
one Return CHECK CONDITION status. °

The RESERVATION KEY field is ignored when processing‘@-REGISTER AND IGNORE EXISTING KEY sérvice
action. For requirements regarding other parameter-list fields not shown in this table see 6.12.3.

The sense key shall be set to ILLEGAL REQUEST,"and the additional sense code shall be set to INVA
FIELD IN CDB.

| ID

If a
EX
ope
ILL

In 1
IGN
by

PERSISTENT RESERVE OUT command-with a REGISTER service action or a REGISTER AND IQ
STING KEY service action is attempted, but there are insufficient device server resources to compl
ration, then the command shall be terminated with CHECK CONDITION status, with the sense ke}
FGAL REQUEST, and the additional sense code set to INSUFFICIENT REGISTRATION RESOURCES

esponse to a PERSISTENT RESERVE OUT command with a REGISTER service action or a REGISTH
IORE EXISTING KEY service action the device server shall perform a registration for each specified |_T
joing the following as an’/uninterrupted series of actions:

a) Process thetegistration request regardless of any persistent reservations;
b) Processthe APTPL bit;
c) lIgnore the contents of the SCOPE and TYPE fields;
d) Associate the reservation key specified in the SERVICE ACTION RESERVATION KEY field with the 1_T
being registered, where:
A) The I_T nexus(es) being registered are shown in table 35; and

NORE
cte the
set to

R AND
| nexus

nexus

B\ Daoaardlace af hawvwtha | T naviic initiatar nart 1o onanifind tha accnniatinn far tha initiatar nart 1d based
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on either the initiator port name (see 3.1.52) on SCSI transport protocols where port names are
required or the initiator port identifier (see 3.1.51) on SCSI transport protocols where port names are
not required;
e) Register the reservation key specified in the SERVICE ACTION RESERVATION KEY field without changing any

persistent reservation that may exist; and

f) Retain the reservation key specified in the SERVICE ACTION RESERVATION KEY field and associated infor-

mation.
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Table 35 — I_T Nexuses being registered

I_T nexus(es) being registered

SPEC_I_PT | ALL_TG_PT Initiator port Target port

0 0 The port’s names or identifiers to be registered are determined from the |I_T nexus

on which the PERSISTENT RESERVE OUT command was received

0 1 The port’s name or identifier to be regis- | Register all of the target ports in the

tered is determined from the I_T nexus SCSTtarget device
on which the PERSISTENT RESERVE
OUT command was received

1 0 a) The port’s name or identifier to be The port’s name or identifier'to be 1
registered is determined from the I_T | tered is determined from-the I_T n¢
nexus on which the PERSISTENT on which the PERSISTENT RESER
RESERVE OUT command was OUT command was received

received; and
b) Specified by each TransportID in the
additional parameter data (see 6.12.3)

gis-
XUS
AVE

registered is determined from the _T | SCSI target device
nexus on which the PERSISTENT
RESERVE OUT command was
received; and

b) Specified by each TransportID in‘the
additional parameter data

1 1 a) The port’s name or identifier to be Register all of the target ports in the

Aft
RE
res

Any
the
VAT
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res
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oth
KEY
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res

br the registration request has been processed, the device server shall then allow other PERSI
SERVE OUT commands from the registered_ [>T nexus to be processed. The device server shall ref
brvation key until the key is changed as described in this subclause or removed as described in 5.6.10.

PERSISTENT RESERVE OUT command service action received from an unregistered I_T nexus, oth
REGISTER or the REGISTER ANB\IGNORE EXISTING KEY service action, shall be rejected with a K
[ION CONFLICT status.

not an error for an I_T nexus that is registered to be registered again with the same reservation key o
prvation key. A registration_shall have no effect on any other registrations (e.g., when more than one I_1
bgistered with the same)reservation key and one of those |_T nexuses registers again it has no effect
br |_T nexus’ registrations). A registration that contains a non-zero value in the SERVICE ACTION RESER
field shall have-no effect on any persistent reservations (i.e., the reservation key for an I_T nexus
nged withoutcaffecting any previously created persistent reservation).

tiple I_T\nexuses may be registered with the same reservation key. An application client may use th
brvationkey for other I_T nexuses and logical units.

STENT
ain the

er than
ESER-

a new
[ nexus
on the
VATION
may be

e same
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The PERSISTENT RESERVE OUT command REGISTER AND MOVE service action is used to register a
specified I_T nexus (see table 36) and move the reservation to that I_T nexus.

Table 36 — Register behaviors for a REGISTER AND MOVE service action

Parameter list fields 2
-Command SERVGE-AGHON
I_T nexus RESERVATION | RESERVATION
status KEY KEY UNREG | Results
) If there is an existing persistent reservation, feturn
received on an . _ _ RESERVATION CONFLICT status) 1f there {not
inregistered ignore Ignore Ignore | an existing persistent reservation, return CHECK
|_T nexus CONDITION status. ®
Not equal to
LT nexus ignore ignore | Return RESERVATION CONFLICT status.
reservation
key
) zero ignore | Return CHEEGK CONDITION status. °
rdceived on the : i
rbgistered I_T The 1, T'néxus on which PERSISTENT RESERVE
nexus of OUT\command was received shall remain rggis-
zero . ; :
reservation Equal to tered. See thls_s_ubt_:lause for the registration|and
holder I_T nexus the move specifications.
resekr"at”” non-zero ° The I_T nexus on which PERSISTENT RESERVE
ey OUT command was received shall be unregis-
one | tered (see 5.6.10.3) upon completion of command
processing. See this subclause for the registfation
and the move specifications.
received on a
registered I_T
nexus that is ignore ignore ignore | Return RESERVATION CONFLICT status.
not the reserva-
tion holder
8 For requirements regarding other parameter list fields not shown in this table see 6.12.4.
b The sense key shallbe set to ILLEGAL REQUEST, and the additional sense code shall be set to INVALID
FIELD IN CDB.
°l The application client and backup application should use the same reservation key.
If a| PERSISTENT RESERVE OUT command with a REGISTER AND MOVE service action is attempted, byt there
are| insufficient device server resources to complete the operation, then the command shall be terminatpd with
CHECK.CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense codg¢ set to

INSUEFICIENT REGISTRATION RESOURCES.

If a PERSISTENT RESERVE OUT command with a REGISTER AND MOVE service action is received and the
established persistent reservation is a Write Exclusive - All Registrants type or Exclusive Access - All Registrants
type reservation, then the command shall be terminated with RESERVATION CONFLICT status.

If a PERSISTENT RESERVE OUT command with a REGISTER AND MOVE service action is received and there is
no persistent reservation established, 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.
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If a PERSISTENT RESERVE OUT command with a REGISTER AND MOVE service action specifies a TransportID
that is the same as the initiator port of the I_T nexus on which the command received, then the command shall be
terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional

sen

se code set to INVALID FIELD IN PARAMETER LIST.

In response to a PERSISTENT RESERVE OUT command with a REGISTER AND MOVE service action the device
server shall perform a register and move by doing the following as an uninterrupted series of actions:

a) Process the APTPL bit;

It is
the

5.6

An
RE

On
LU,

If th

resgrvation holder (see 5.6.9) that attempts to create a persistent reservation when a persistent rese

alrg

If 4

b) Ignore the contents of the SCOPE and TYPE fields;
c) Associate the reservation key specified in the SERVICE ACTION RESERVATION KEY field with the ]
specified as the destination of the register and move, where:
A) The I_T nexus is specified by the TransportID and the RELATIVE TARGET PORT IDENTIFIER fig
6.12.4); and

initiator port name (see 3.1.52) on SCSI transport protocols where port ndmes are requireg
initiator port identifier (see 3.1.51) on SCSI transport protocols where port hames are not requi
d) Register the reservation key specified in the SERVICE ACTION RESERVATION KEY field;
e) Retain the reservation key specified in the SERVICE ACTION RESERVATION'KEY field and associate
mation;
f) Release the persistent reservation for the persistent reservation holder (i.e., the I_T nexus on wh
command was received);
g) Move the persistent reservation to the specified I_T nexus usingthe same scope and type as the pe
reservation released in item f); and
h) If the UNREG bit is set to one, unregister (see 5.6.10.3) tfie/_T nexus on which PERSISTENT RE
OUT command was received.

same reservation key or a different reservation key:

8 Reserving

application client creates a persistent.reservation by issuing a PERSISTENT RESERVE OUT comma
SERVE service action through a registered |_T nexus with the following parameters:

a) RESERVATION KEY set to the value of the reservation key that is registered with the logical unit for
nexus; and
b) TYPE and SCOPE fields set to the persistent reservation being created.

y one persistent res€rvation is allowed at a time per logical unit and that persistent reservation has a s
| SCOPE.

e device serverreceives a PERSISTENT RESERVE OUT command from an I_T nexus other than a pe
ady exists for the logical unit, then the command shall be rejected with a RESERVATION CONFLICT st

persistent reservation holder attempts to modify the TYPE or SCOPE of an existing persistent reservat

nexus

Id (see

B) Regardless of the TransportID format used, the association for the initiator port;is'based on either the

or the
red;

d infor-
ich the
rsistent

SERVE

not an error for a REGISTER AND MOVE service action to register an |_T nexus that is already registeded with

hd with

the I_T

cope of

rsistent
vation
tus.

on, the

co

mand shall be rejecied with a RESERVAITUN CONFLIUT status.

If the device server receives a PERSISTENT RESERVE OUT command with RESERVE service action where the
TYPE and SCOPE are the same as the existing TYPE and SCOPE from a persistent reservation holder, it shall not make
any change to the existing persistent reservation and shall return a GOOD status.

See 5.6.1 for information on when a persistent reservation takes effect.
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5.6.9 Persistent reservation holder

The persistent reservation holder is determined by the type of the persistent reservation as follows:

a) For a persistent reservation of the type Write Exclusive — All Registrants or Exclusive Access — All
trants, the persistent reservation holder is any registered I_T nexus; or
b) For all other persistent reservation types, the persistent reservation holder is the I_T nexus:

Regis-

A) For which the reservation was established with a PERSISTENT RESERVE OUT command with
REGISTER service action, REGISTER AND IGNORE EXISTING KEY service action, PREEMPT

A
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ou

If th
If th
trat
5.6
5.6
5.6

An
thrd

with the logical unit for-that |_T nexus:

service action, or PREEMP T AND ABORT service action; or

B) To which the reservation was moved by a PERSISTENT RESERVE OUT command with REQ
AND MOVE service action.

SERVE IN command with READ RESERVATION service action as follows:

a) For a persistent reservation of the type Write Exclusive — All Registrants or Exclusive Access — All
trants, the reservation key shall be set to zero; or

b) For all other persistent reservation types, the reservation key shall be set to-the registered reservat
for the I_T nexus that holds the persistent reservation.

brvation (see 5.6.8).

T command with RELEASE service action (see 5.6.10.2):

e registration of the persistent reservation holder is'temoved (see 5.6.10.1.1), the reservation shall be re
ons for all persistent reservation holder |_T nexuses are removed.

10 Releasing persistent reservations,and removing registrations

10.1 Overview

10.1.1 Summary of service.actions that release persistent reservations and remove registrations
application client may release or preempt the persistent reservation by issuing one of the following com

ugh a registered I_T-nexus with the RESERVATION KEY field set to the reservation key value that is reg

a) A PERSISTENT RESERVE OUT command with RELEASE service action from a persistent rese
holdery(see 5.6.10.2);

b) APERSISTENT RESERVE OUT command with PREEMPT service action specifying the reservat
of the persistent reservation holder or holders (see 5.6.10.4);

¢)» A PERSISTENT RESERVE OUT command with PREEMPT AND ABORT service action specify

reservation Key of the persistent reservation holder or holders (See 5.6.10.5);
d) A PERSISTENT RESERVE OUT command with CLEAR service action (see 5.6.10.6); or

ISTER

ersistent reservation holder has its reservation key returned in the parameter data from.a PERSISTENT

Regis-

ion key

not an error for a persistent reservation holder to send a PERSISFENT RESERVE OUT command with
SERVE service action to the reserved logical unit with TYPE and SCORE fields that match those of the pefsistent

ersistent reservation holder is allowed to release the persistent reservation using the PERSISTENT REBERVE

eased.

e persistent reservation holder is more than one-I:*T nexus, the reservation shall not be released until the regis-

mands
istered
rvation
on key

ing the

e) If the I_T nexus is the persistent reservation holder and the persistent reservation is not an all registrants

type, then a PERSISTENT RESERVE OUT command with REGISTER service action or REGISTE

R AND

IGNORE EXISTING KEY service action with the SERVICE ACTION RESERVATION KEY field set to zero (see

5.6.10.3).
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An application client may remove registrations by issuing one of the following commands through a registered |I_T
nexus with the RESERVATION KEY field set to the reservation key value that is registered with the logical unit for that
I_T nexus:

a) A PERSISTENT RESERVE OUT command with PREEMPT service action with the SERVICE ACTION RESER-
VATION KEY field set to the reservation key (see 5.6.10.4) to be removed;

b) A PERSISTENT RESERVE OUT command with PREEMPT AND ABORT service action with the SERVICE
ACTION RESERVATION KEY field set to the reservation key (see 5.6.10.5) to be removed;

c) A PERSISTENT RESERVE OUT command with CLEAR service action (see 5.6.10.6); or

d) A PERSISTENT RESERVE OUT command with REGISTER service action or REGISTER AND-IGNORE
EXISTING KEY service action with the SERVICE ACTION RESERVATION KEY field set to zero (see 5:610.3).

Wheen a reservation key (i.e., registration) has been removed, no information shall be reported forthat unregistered
I_T|nexus in subsequent READ KEYS service actions until the I_T nexus is registered again (s€€.5.6.6). A§ shown
in table 37, the processing of any persistent reservation whose persistent reservation holder or holders Become
unregistered depends on the reservation type.

Table 37 — Processing for released persistent reservations

Reservation Type Reference

Write Exclusive — Registrants Only or 56-0.1.2
Exclusive Access — Registrants Only

Write Exclusive — All Registrants or 5.6.10.1.3
Exclusive Access — All Registrants

Write Exclusive or Exclusive Access 5.6.10.1.4

Registrations and persistent reservations may also be released by a loss of power, if the persist through power loss
capability is not enabled. When the most recent APTRL 'value received by the device server is zero (see 6.12.3), a
powyer cycle:

a) Releases all persistent reservations;and
b) Removes all registered reservationlkeys (see 5.6.6).

5.6{10.1.2 Processing for released Registrants Only persistent reservations

When the persistent reservationholder (see 5.6.9) of a Write Exclusive — Registrants Only or Exclusive A¢cess —
Registrants Only type reservation becomes unregistered the persistent reservation shall be released.

Forlevery I_T nexus whase reservation key is removed, the device server shall establish a unit attention cgndition
for|the initiator port-associated with that |_T nexus and the additional sense code shall be based|on the
PERSISTENT RESERVE OUT command service action as follows:

a) If the) service action was CLEAR, the additional sense code shall be set to RESERVATIONS
RREEMPTED; or
b) \f‘the service action was PREEMPT or PREEMPT AND ABORT, the additional sense code shall bg set to
REGISTRATIONS PREEMPTED.

If the TYPE or SCOPE have changed, then for every |_T nexus whose reservation key was not removed except for the
I_T nexus on which the PERSISTENT RESERVE OUT command was received, the device server shall establish a
unit attention condition for the initiator port associated with that I_T nexus, with the additional sense code set to
RESERVATIONS RELEASED. If the TYPE or SCOPE have not changed, then no unit attention condition(s) shall be
established for this reason.

If the reservation was released, then for every |_T nexus whose reservation key was not removed except for the |_T
nexus on which the PERSISTENT RESERVE OUT command was received, the device server shall establish a unit
attention condition for the initiator port associated with that I_T nexus, with the additional sense code set to
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RESERVATIONS RELEASED. If the reservation was not released, then no unit attention condition(s) shall be
established for this reason.

5.6.10.1.3 Processing for released All Registrants persistent reservations

A Write Exclusive — All Registrants or Exclusive Access — All Registrants type persistent reservation shall be
released when the registration for the last registered I_T nexus is removed or when the TYPE or SCOPE is changed.

The device server shall establish a unit attention condition for the initiator port associated with every registered I_T
neXus whose reservation key was removed, with the additional sense code set as follows:

a) If the service action was CLEAR, the additional sense code shall be set to RESERVATIONS
PREEMPTED; or
b) If the service action was PREEMPT or PREEMPT AND ABORT, the additional sensecade shall bg set to
REGISTRATIONS PREEMPTED.

If a|persistent reservation was released using a RELEASE service action, see 5.6.10.2!
5.6/10.1.4 Processing for other released persistent reservations

When the persistent reservation holder (see 5.6.9) of a Write Exclusive-or_Exclusive Access type resefrvation
beqomes unregistered the persistent reservation shall be released.

5.6{10.2 Releasing
Only the persistent reservation holder (see 5.6.9) is allowed torelease a persistent reservation.

An ppplication client releases the persistent reservation byissuing a PERSISTENT RESERVE OUT command with
RELEASE service action through an I_T nexus that is a.persistent reservation holder with the following parameters:

a) RESERVATION KEY field set to the value of‘the reservation key that is registered with the logical unif for the
I_T nexus; and
b) TYPE and SCOPE fields set to match the persistent reservation being released.

In esponse to a persistent reservationjrelease request from the persistent reservation holder the devicel server
shdll perform a release by doing the following as an uninterrupted series of actions:

a) Release the persistent reservation;

b) Not remove any registration(s);

c) If the released petrsistent reservation is a registrants only type or all registrants type persistent resefvation,
the device server shall establish a unit attention condition for the initiator port associated with every regis-
tered I_T<nexus other than I_T nexus on which the PERSISTENT RESERVE OUT command with
RELEASE service action was received, with the additional sense code set to RESERVAIONS
RELEASED; and

d) |If the persistent reservation is of any other type, the device server shall not establish a unit ajtention
condition.

The established persistent reservation shall not be altered 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
RELEASE OF PERSISTENT RESERVATION, for a PERSISTENT RESERVE OUT command that specifies the
release of a persistent reservation if:

a) The requesting I_T nexus is a persistent reservation holder (see 5.6.9); and
b) The scopPE and TYPE fields do not match the scope and type of the established persistent reservation.
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If there is no persistent reservation or in response to a persistent reservation release request from a registered I_T
nexus that is not a persistent reservation holder (see 5.6.9), the device server shall do the following:

a) Not release the persistent reservation, if any;
b) Not remove any registrations; and
¢) Return GOOD status.

5.6.10.3 Unregistering

An
con
SER

If th
the

If th
dey
the
nex

5.6

application client may remove a registration for an T_T nexus by issuing a PERSISTENT RESERY|
nmand with REGISTER service action or a REGISTER AND IGNORE EXISTING KEY service action+\
VICE ACTION RESERVATION KEY field set to zero through that |_T nexus.

e |_T nexus is a reservation holder, the persistent reservation is of an all registrants type, andthe I_T n
last remaining registered |I_T nexus, then the device server shall also release the persistent reservation

e |_T nexus is the reservation holder and the persistent reservation is of a type other than all registra
ice server shall also release the persistent reservation. If the persistent reseryation is a registrants on|
device server shall establish a unit attention condition for the initiator port associated with every registe
us, with the additional sense code set to RESERVATIONS RELEASED.

10.4 Preempting
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5.6/10.4.1 Overview
A RERSISTENT RESERVE OUT command with PREEMPT: service action or PREEMPT AND ABORT gervice
actjon is used to:
a) Preempt (i.e., replace) the persistent reservation and remove registrations; or
b) Remove registrations.
Table 38 lists the actions taken based on theccurrent persistent reservation type and the SERVICE ACTION [RESER-
VAT|ION KEY field in the PERSISTENT RESERVE OUT command.
Table 38 — Preempting actions
Reservation | Service Action Reference
Type Reservation Key Action
Al Registrants | Zero Preempt the persistent reservation and remove 5.6.104.3
registrations.
Not Zero Remove registrations. 5.6.104.4
All other types | Zero Terminate the command with CHECK CONDI-
TION status, with the sense key set to ILLE-
GAL REQUEST, and the additional sense code
set to INVALID FIELD IN PARAMETER LIST.
Reservation-holders Proempithe-persistentroservationandremove 6-6-106-4.3
reservation key registrations.
Any other, non-zero Remove registrations. 5.6.104.4
reservation key

See figure 3 for a description of how a device server interprets a PREEMPT service action to determine its actions
(e.g., preempt the persistent reservation, remove registration, or both preempt the persistent reservation and
remove registration).
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C PREEMPT service action )
Requesting No RESERVATION
»| CONFLICT m
status

I_T nexus
registered?

Yes

Valid
RESERVATION
KEY & SERVICE ACTION
RESERVATION
KEY?

No

a) Remove all other registrations

b) Release persistent reservation

c) Create persistent reservation
using new, TYRE and SCOPE

Remove registration
pointed to by the SERVICE
ACTION RESERVATION KEY

Yes

Existing
persistent
reservation?

w A I

Yes

Yes

SERVICE,ACTION
RESERVATION KEY

All is\zero?

Registrants
persistent
reservation?

SERVICE ACTION
RESERVATION KEY
is zero?

SERVICE ACTION
RESERVATION KEY

matches reservation key
of the persistent reser- ILLEGAL
vation holder? REQUEST
sense key
a) Remove registration pointed to by Re_move registration
the SERVICE ACTION RESERVATION KEY pointed to by the SERVICE
b) Release persistent reservation ACTION RESERVATION KEY

c) Create persistent reservation using
new TYPE and SCOPE

Figure 3 — Device server interpretation of PREEMPT service action
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5.6.10.4.2 Failed persistent reservation preempt

If the preempting I_T nexus’ PREEMPT service action or PREEMPT AND ABORT service action fails (e.qg.,
repeated TASK SET FULL status, repeated BUSY status, SCSI transport protocol time-out, or time-out due to the
task set being blocked due to failed initiator port or failed SCSI initiator device), the application client may send a
LOGICAL UNIT RESET task management function to the failing logical unit to remove blocking tasks and then
reissue the preempting service action.

5.6.10.4.3 Preempting persistent reservations and registration handling

An [application client may preempt the persistent reservation with another persistent reservation by\isguing a
PERSISTENT RESERVE OUT command with PREEMPT service action or PREEMPT AND ABORT-servicé action
thrgugh a registered I_T nexus with the following parameters:

a) RESERVATION KEY field set to the value of the reservation key that is registered with;the logical unif for the
I_T nexus;
b) SERVICE ACTION RESERVATION KEY field set to the value of the reservation key df.the persistent resgrvation
to be preempted; and
C) TYPE and SCOPE fields set to define a new persistent reservation. The SCOPE and TYPE of the pefsistent
reservation created by the preempting I_T nexus may be different than those of the persistent resgrvation
being preempted.

If the SERVICE ACTION RESERVATION KEY field identifies a persistent reservation holder (see 5.6.9), the devicq server
shdll perform a preempt by doing the following as an uninterrupted.series of actions:

a) Release the persistent reservation for the holder identified by the SERVICE ACTION RESERVATION KEYl/field;

b) Remove the registrations for all I_T nexuses ideftified by the SERVICE ACTION RESERVATION KHY field,
except the I_T nexus that is being used for the RERSISTENT RESERVE OUT command. If an a|l regis-
trants persistent reservation is present and the SERVICE ACTION RESERVATION KEY field is set to zefo, then
all registrations shall be removed except forthat of the I_T nexus that is being used for the PERSISTENT
RESERVE OUT command,;

c) Establish a persistent reservation for the preempting I_T nexus using the contents of the SCOPE and TYPE
fields;

d) Process tasks as defined in 5.6;15_and

e) Establish a unit attention condition for the initiator port associated with every I_T nexus that |lost its
persistent reservation and/or registration, with the additional sense code set to REGISTRATIONS
PREEMPTED.

After GOOD status has been teturned for the PERSISTENT RESERVE OUT command, new tasks are supject to
the|persistent reservatiohsrestrictions established by the preempting |_T nexus.

The following tasks shall be subjected in a vendor specific manner either to the restrictions established by the
pergistent reservation being preempted or to the restrictions established by the preempting |_T nexus:

a) Atask received after the arrival, but before the completion of the PERSISTENT RESERVE OUT command
with the PREEMPT service action or the PREEMPT AND ABORT service action; or

B)» A task in the dormant, blocked, or enabled state (see SAM-3) at the time the PERSISTENT REBERVE
OUT command with ithe PREEMPT service action or ithe PREEMPT AND ABORT service action is
received.

Completion status shall be returned for each task unless it was aborted by a PERSISTENT RESERVE OUT
command with the PREEMPT AND ABORT service action and TAS bit set to zero in the Control mode page (see
7.4.6).

If an all registrants persistent reservation is not present, it is not an error for the persistent reservation holder to
preempt itself (i.e., a PERSISTENT RESERVE OUT with a PREEMPT service action or a PREEMPT AND ABORT
service action with the SERVICE ACTION RESERVATION KEY value equal to the persistent reservation holder’s reser-
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vation key that is received from the persistent reservation holder). In that case, the device server shall estab
new persistent reservation and maintain the registration.

5.6.10.4.4 Removing registrations

lish the

When a registered reservation key does not identify a persistent reservation holder (see 5.6.9), an application
client may remove the registration(s) without affecting any persistent reservations by issuing a PERSISTENT

RESERVE OUT command with PREEMPT service action through a registered |I_T nexus with the following
eters:

param-

a) RESERVATION KEY field set to the value of the reservation key that is registered for the I_T nexus;an
b) SERVICE ACTION RESERVATION KEY field set to match the reservation key of the registration or\regis
being removed.

If the SERVICE ACTION RESERVATION KEY field does not identify a persistent reservation;holder or ther

pefsistent reservation holder (i.e., there is no persistent reservation), then the devicé'server shall pe
pregmpt by doing the following in an uninterrupted series of actions:

b) Ignore the contents of the SCOPE and TYPE fields;

c) Process tasks as defined in 5.6.1; and

d) Establish a unit attention condition for the initiator port associated. with every |_T nexus that lost it
the additional sense code set to REGISTRATIONS PREEMPRTED.

If al PERSISTENT RESERVE OUT with a PREEMPT serviceraction or a PREEMPT AND ABORT servicg

a) Remove the registrations for all I_T nexuses specified by the SERVICE ACTION RESERVATION KEY field;

d
rations

e is no
form a

5 regis-

tration other than the |_T nexus on which the PERSISTENT RESERVE OUT command was receivé¢d, with

action

set$ the SERVICE ACTION RESERVATION KEY field to a value thabdoes not match any registered reservation key, then

the|device server shall return a RESERVATION CONFLICT, status.

It ig not an error fora PERSISTENT RESERVE OUTwith a PREEMPT service action ora PREEMPT AND
ser)ice action to set the RESERVATION KEY and the“SERVICE ACTION RESERVATION KEY to the same value, h
no nit attention condition is established for the, |_T nexus on which the PERSISTENT RESERVE OUT co
wag received. The registration is removed.

5.6{10.5 Preempting and aborting

The¢ application client’s request:for and the device server’s responses to a PERSISTENT RESERV
commmand PREEMPT AND ABORT service action are identical to the responses to a PREEMPT servics
(seg 5.6.10.4) except for the following additions. If no reservation conflict occurred, the device server shall
thelfollowing uninterrupted-series of actions:

a) If the persistent reservation is not an all registrants type then:

A) If the(TsT field is 000b (see 7.4.6) and the faulted I_T nexus (see 3.1.38), if any, is not the 1_T

associated with the persistent reservation or registration being preempted, then the task s
eondition shall be processed as defined in SAM-3;

B) " If the TST field contains 000b and the faulted |_T nexus, if any, is the I_T nexus associated

persistent reservation or registration being preempted, then the PERSISTENT RESERV

\BORT
bwever,
mmand

FE OUT
action
perform

nexus
ot ACA

vith the
F OUT

command shall De processed without regard for the task set ACA condition; or
C) If the TsT field contains 001b, then the ACA condition shall be processed as defined in SAM-3;
b) Perform the uninterrupted series of actions described for the PREEMPT service action (see 5.6.10.

4);

c)

All tasks from the I_T nexus(es) associated with the persistent reservations or registrations being
preempted (i.e., preempted tasks) except the task containing the PERSISTENT RESERVE OUT command
itself shall be aborted as defined in SAM-3. If an aborted task is a command that causes the device server
to generate additional commands and data transfers (e.g., EXTENDED COPY), then all commands and
data transfers generated by the command shall be aborted before the ABORT TASK SET task
management function is considered completed. After the ABORT TASK SET function has completed, all
new tasks are subject to the persistent reservation restrictions established by the preempting I_T nexus;
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d)

If the persistent reservation is not an all registrants type, then the device server shall clear any ACA
condition associated with an I_T nexus being preempted and shall abort any tasks with an ACA attribute

received on that I_T nexus;
e) If the persistent reservation is an all registrants type, then:
A) If the service action reservation key is set to zero, the device server shall clear any ACA condit
shall abort any tasks with an ACA attribute; or
B) If the service action reservation key is not set to zero, the device server shall do the following
I_T nexus registered using the specified reservation key:
a) Clear any ACA condition; and

ion and

for any

b) Abort any tasks with an ACA attribute;
and

command with the PREVENT field equal to zero received on the |I_T nexuses associated with the pe
reservation being preempted (see 6.13).

The actions described in this subclause shall be performed for all I_T nexuses that are registered with the n
SERVICE ACTION RESERVATION KEY value, without regard for whether the preempted I._T nexuses hold the pe
resprvation. If the SERVICE ACTION RESERVATION KEY value is zero and an all registrants persistent resery
pregent, the device server shall abort all tasks for all registered I_T nexuses.

5.6{10.6 Clearing

Any application client may release the persistent reservation and rémove all registrations from a device sq
issliing a PERSISTENT RESERVE OUT command with CLEAR/service action through a registered |I_T nex
thelfollowing parameter:

a) RESERVATION KEY field set to the value of the reservation key that is registered with the logical unif
I_T nexus.

In response to this request the device server shall'\perform a clear by doing the following as part of an uninte
serles of actions:

a) Release the persistent reservatioh; if any;

b) Remove all registration(s) (see 5:6.6);

c) Ignore the contents of the,SCOPE and TYPE fields;

d) Continue normal processing of any tasks from any I_T nexus that have been accepted by the devics
as allowed (i.e., nongonflicting); and

e) Establish a unit attention condition for the initiator port associated with every registered I_T nexu
than the I_T nexuson which the PERSISTENT RESERVE OUT command with CLEAR service act
received, with:-the additional sense code set to RESERVATIONS PREEMPTED.

NOTE 10 - Application clients should not use the CLEAR service action except during recovery operations that a

tions features that protect data integrity.

associatediwith a specific initiator port, since the effect of the CLEAR service action defeats the persistent reserva-

f)  For logical units that implement the PREVENT ALLOW MEDIUM REMOVAL command, thedevicg server
shall perform an action equivalent to the processing of a PREVENT ALLOW MEDIUM REMOVAL
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5.7 Nultiple target port and initiator port behavior

SAM-3 specifies the behavior of logical units being accessed by application clients through more than one
port and/or through more than one target port. Additional initiator ports and target ports allow the defin

initiator
ition of

multiple I_T nexuses through which the device server may be reached. Multiple I_T nexuses may be used to
improve the availability of logical units in the presence of certain types of failures and to improve the performance

between an application client and logical unit when some I_T nexuses may be busy.
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If one target port is being used by an initiator port, accesses attempted through other target port(s) may:

a) Receive a status of BUSY; or
b) Be accepted as if the other target port(s) were not in use.

The device server shall indicate the presence of multiple target ports by setting the MULTIP bit to one in its standard
INQUIRY data.

Only the following operations allow one I_T nexus to interact with the tasks of other I_T nexuses:

a) The PERSISTENT RESERVE OUT with PREEMPT service action preempts persistent reservations (see
5.6.10.4);
b) The PERSISTENT RESERVE OUT with CLEAR service action releases persistent reservations for all I_T
nexuses (see 5.6.10.6); and
c¢) Commands and task management functions that allow one I_T nexus to abort tasksreceived on a different
I_T nexus (see SAM-3).

5.8 Target port group access states

5.

o]

1 Target port group access overview
Logical units may be connected to the service delivery subsystem via multiple target ports (see SAM-B). The
acdess to logical units through the multiple target ports may be symmetrical (see 5.8.3) or asymmetrical (see
5.8(2).

5.8{2 Asymmetric logical unit access

5.8{2.1 Introduction to asymmetric logical unit access

Asymmetric logical unit access occurs when theaccess characteristics of one port may differ from those of another
port. SCSI target devices with target ports imiplemented in separate physical units may need to designate differing
levels of access for the target ports asseciated with each logical unit. While commands and task management
fungtions (see SAM-3) may be routed to.a logical unit through any target port, the performance may not be ¢ptimal,
and the allowable command set may be less complete than when the same commands and task management
fungtions are routed through a different target port. When a failure on the path to one target port is detected, the
SCPBI target device may perform automatic internal reconfiguration to make a logical unit accessible from a different
set|of target ports or may be instructed by the application client to make a logical unit accessible from a diffefent set
of thrget ports.

A target port characteristic called target port asymmetric access state (see 5.8.2.4) defines properties of @ target
port and the allowable command set for a logical unit when commands and task management functions arg routed
thrgugh the target port maintaining that state.

A target port group is defined as a set of target ports that are in the same target port asymmetric access stafte at all
times: Atarget port group asymmetric access state is defined as the target port asymmetric access state cpmmon

to the-set-oHarget-porsinatargetpori-group- e-grouping-oH-target-poristsvenderspecitic-

A logical unit may have commands and task management functions routed through multiple target port groups.
Logical units support asymmetric logical unit access if different target port groups may be in different target port
group asymmetric access states.

An example of asymmetric logical unit access is a SCSI controller device with two separated controllers where all
target ports on one controller are in the same asymmetric access state with respect to a logical unit and are
members of the same target port group. Target ports on the other controller are members of another target port
group. The behavior of each target port group may be different with respect to a logical unit, but all members of a
single target port group are always in the same target port asymmetric access state with respect to a logical unit.
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example of target port groups is shown in figure 4.
Logical Unit
[
Target Port Target Port
Group 1 Group n
o 00
Target Target Target
Port 1 Port 2 Port n

Figure 4 — Target port group example
2.2 Explicit and implicit asymmetric logical unit access

mmetric logical unit access may be managed explicitly by an application client using the REPORT T4
RT GROUPS (see 6.25) and SET TARGET PORT GROUPS (see 6.31)Commands.

t group(s) through which the logical unit may be accessed..The logical units may attempt to maintain full
nce across the target port groups that are busiest and that.show the most reliable performance, allowin
et port groups to select a lower performance target port asymmetric access state.

pth explicit and implicit asymmetric logical unit aceess management methods are implemented, the prec
ne over the other is vendor specific.

2.3 Discovery of asymmetric logical unit’access behavior

51 logical units with asymmetric logical'unit access may be identified using the INQUIRY command. The
target port group support (TPGS)-field (see 6.4.2) indicates whether or not the logical unit supports asyr
cal unit access and if so whether implicit or explicit management is supported. The asymmetric accesg
b (see 6.25).

2.4 Target port asymmetric access states

2.4.1 Target‘port asymmetric access states overview
all SCShiarget devices that report in the INQUIRY data that they support asymmetric logical unit acces

targetports in a target port group shall be in the same target port asymmetric access state with resped
ity-to‘route information to a logical unit. The target port asymmetric access states are:

ARGET

on the
perfor-
g other

bdence

alue in

nmetric
states

ported by a logical unit may_be determined by the REPORT TARGET PORT GROUPS command pafameter

s, all of
t to the

a) Active/optimized;

b) Active/non-optimized;
c) Standby; and

d) Unavailable.

5.8.2.4.2 Active/optimized state

When commands and task management functions are being routed through a target port in the active/optimized
target port asymmetric access state, the device server shall function (e.g., respond to commands) as specified in
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the appropriate command standards (see 3.1.18). All target ports within a target port group should be capable of
immediately accessing the logical unit.

The SCSI target device shall participate in all task management functions as defined in SAM-3 and modified by the
applicable SCSI transport protocol standards (see 3.1.102).

5.8.2.4.3 Active/non-optimized state
When commands and task management functions are being routed through a target port in the active/

norf-optimized target port asymmetric access state, the device server shall function as specified in the appiopriate
commmand standards.

The¢ processing of some task management functions and commands, especially those involving:data trapsfer or
cadhing, may operate with lower performance than they would if the target port were in the active/optimized target
port asymmetric access state.

The SCSI target device shall participate in all task management functions as defined in\SAM-3 and modified by the
applicable SCSI transport protocol standards (see 3.1.102).

5.8]|2.4.4 Standby state

Whien being accessed through a target port in the standby target port asymmetric access state, the devicqg server
shdll support those of the following commands that it supports while indhe active/optimized target port asymmetric
acdess state:

a) INQUIRY;

b) LOG SELECT;

c) LOG SENSE;

d) MODE SELECT;

e) MODE SENSE;

fy REPORT LUNS (for LUN 0);

g) RECEIVE DIAGNOSTIC RESULTS;

h) SEND DIAGNOSTIC;

i) REPORT TARGET PORT GROUPS;

i) SET TARGET PORT GROUPS;

k) REQUEST SENSE;

l) PERSISTENT RESERVE:IN;

m) PERSISTENT RESERVE OUT;

n) Echo buffer modes-of READ BUFFER; and
0) Echo buffer modes‘of WRITE BUFFER.

The device servermay support other commands.
Foil those commands that are not supported, the device server shall terminate the command with HECK

CONDITION=status, with the sense key set to NOT READY, and the additional sense code set to LOGICAL UNIT
NOT ACCESSIBLE, TARGET PORT IN STANDBY STATE.

The STSITarget device shall pariicipale in all task management functions as defined in SAM-3 and modified by the
applicable SCSI transport protocol standards (see 3.1.102).
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5.8.2.4.5 Unavailable state

When being accessed through a target port in the unavailable target port asymmetric access state, the device
server shall accept only a limited set of commands. The unavailable target port asymmetric access state is
intended for situations when the target port accessibility to a logical unit may be severely restricted due to SCSI
target device limitations (e.g., hardware errors). Therefore it may not be possible to transition from this state to
either the active/optimized, active/non-optimized or standby states. The unavailable target port asymmetric access
state is also intended for minimizing any disruption when using the downloading microcode mode of the WRITE
BUFFER command.
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le in the unavailable target port asymmetric access state, the device server shall support those of the g
hmands that it supports while in the active/optimized state:

a) INQUIRY (the peripheral qualifier (see 6.4.2) shall be set to 001b);
b) REPORT LUNS (for LUN 0);

c) REPORT TARGET PORT GROUPS;

d) SET TARGET PORT GROUPS;

e) REQUEST SENSE;

f)  Echo buffer modes of READ BUFFER,;

g) Echo buffer modes of WRITE BUFFER; and

h) Download microcode mode of WRITE BUFFER.

device server may support other commands.

those commands that are not supported, the device server shall terminate the command with (
NDITION status, with the sense key set to NOT READY, and‘the additional sense code set to LOGICA|
T ACCESSIBLE, TARGET PORT IN UNAVAILABLE STATE.

SCSiI target device is not required to participate ih.all task management functions (see SAM-3 and th
le SCSI transport protocol standards).

2.5 Transitions between target port asymmetric access states
movement from one target port asynimetric access state to another is called a transition.

ing a transition between target,port asymmetric access states the device server shall respond to a comr
of the following ways:

a) If during the transitionthe logical unit is inaccessible, then the transition is performed as a single ing
event and thecevice server shall respond by either returning BUSY status, or returning (
CONDITION status, with the sense key set to NOT READY, and an the sense code set to LOGICA|
NOT ACCESSIBLE, ASYMMETRIC ACCESS STATE TRANSITION; or

b) If during'the transition the target ports in a target port group are able to access the requested logig
thenthe device server shall support those of the following commands that it supports while in the
optimized asymmetric access state:

Ay INQUIRY;

llowing

HECK
| UNIT

b appli-

hand in

ivisible
HECK
L UNIT

al unit,
active/

B) REPORT LUNS (for LUN 0);

C) REPORT TARGET PORT GROUPS;

D) REQUEST SENSE;

E) Echo Buffer modes of READ BUFFER; and
F) Echo Buffer modes of WRITE BUFFER.

The device server may support other commands when those commands are routed though a target port

that is transitioning between asymmetric access states.

For those commands that are not supported during a transition, the device server shall terminate the
command with CHECK CONDITION status, with the sense key set to NOT READY, and the additional

sense code set to LOGICAL UNIT NOT ACCESSIBLE, ASYMMETRIC ACCESS STATE TRANSITI
The SCSI target device is not required to participate in all task management functions.

ON.
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If the transition was explicit to a supported asymmetric access state and it failed, then the command shall be termi-
nated with CHECK CONDITION status, with the sense key set to HARDWARE ERROR, and the additional sense
code set to SET TARGET PORT GROUPS COMMAND FAILED. The target port group that encountered the error
should complete a transition to the unavailable target port asymmetric access state. If a target port group
asymmetric access state change occurred as a result of the failed transition, then the device server shall establish
a unit attention condition for the initiator port associated with every I_T nexus other than the I_T nexus on which the
SET TARGET PORT GROUPS command was received with the additional sense code set to ASYMMETRIC
ACCESS STATE CHANGED.

If the transition was implicit and it Tailed, then the device server shall establish a unit attention condition] for the
initlator port associated with every |I_T nexus with the additional sense code set to IMPLICIT ASYMMETRIC
AC[LESS STATE TRANSITION FAILED.

An jmplicit CLEAR TASK SET task management function may be performed following a transitionfailure.

Onge a transition is completed, the new target port asymmetric access state may apply to some or a|l tasks
entered into the task set before the completion of the transition. The new target port asymmetric access state shall
apply to all tasks received by the device server after completion of a transition.

After an implicit target port asymmetric access state change, a device server'shall establish a unit attention
corjdition for the initiator port associated with every I_T nexus with the additional sense code set to ASYMMETRIC
ACCESS STATE CHANGED.

After an explicit target port asymmetric access state change, adevice server shall establish a unit attention
corldition with the additional sense code set to ASYMMETRIC-ACCESS STATE CHANGED for the initiajor port
asqociated with every I_T nexus other than the I_T nexus on.which the SET TARGET GROUPS commahd was
recgived.

5.8{2.6 Preference Indicator

A device server may indicate one or more target port groups is a preferred target port group for accessing g logical
unif by setting the PREF bit to one in the target port group descriptor (see 6.25). The preference indication is
independent of the asymmetric access state.

An japplication client may use the PREFE bit value in the target port group descriptor to influence the path selgcted to
a Iqgical unit (e.g., a target port group in the standby target port asymmetric access state with the PREF bjt set to
ong may be chosen over a targetport group in the active/optimized target port asymmetric access state with the
PRHF bit set to zero).

The value of the PREF bitfor a target port group may change whenever an asymmetric access state change

»

5.8{2.7 Implicit asymmetric logical units access management

SCBPBI targetdevices with implicit asymmetric logical units access management are capable of setting the target
port groupsasymmetric access state of each target port group using mechanisms other than the SET TARGET
PORT.GROUPS command.

All €y support asymmetric fogical units
access and support implicit asymmetric logical unit access (i.e., the TPGS field contains 01b or 11b) shall:

a) Implement the INQUIRY command Device Identification VPD page identifier types 4h (see 7.6.3.7) and 5h
(see 7.6.3.8); and
b) Support the REPORT TARGET PORT GROUPS command as described in 6.25.

Implicit logical unit access state changes may be disabled with the IALUAE bit in the Control Extension mode page
(see 7.4.7).
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5.8.2.8 Explicit asymmetric logical units access management

All logical units that report in the standard INQUIRY data (see 6.4.2) that they support asymmetric logical units
access and support explicit asymmetric logical unit access (i.e., the TPGS field contains 10b or 11b) shall:

a) Implement the INQUIRY command Device Identification VPD page (see 7.6.3) identifier types 4h and 5h;
b) Support the REPORT TARGET PORT GROUPS command as described in 6.25; and
c) Supportthe SET TARGET PORT GROUPS command as described in 6.31.

5.8[2.9 Behavior after power on, hard reset, logical unit reset, and I_T nexus loss

Forn all SCSI target devices that report in the standard INQUIRY data (see 6.4.2) that they suppartonly lexplicit
asyimmetric logical unit access (i.e., the TPGS field contains 10b), the target port shall preserve.the target port
asyimmetric access state during any power cycle, hard reset, logical unit reset, and I_T nexus loss.

5.8{3 Symmetric logical unit access

A device server that provides symmetrical access to a logical unit may use a subset of the asymmetricall logical
acdess features (see 5.8.2) to indicate this ability to an application client, providing-an application client a cpmmon
set|of commands to determine how to manage target port access to a logical unit:

Symmetrical logical unit access should be represented as follows:

a) The TPGs field in the standard INQUIRY data (see 6.4.2)indicates that implicit asymmetric actess is
supported;

b) The REPORT TARGET PORT GROUPS command is:supported; and

c) The REPORT TARGET PORT GROUPS parameter data indicates that the same state (e.g.,|active/
optimized state) is in effect for all target port groups.

5.9 Power conditions

5.9|1 Power conditions overview

The optional Power Condition mode page (see 7.4.12) allows an application client to control the power condition of
a Idgical unit in a manner that may\reduce power consumption of the SCSI target device. This control is invoked by
engbling and setting the idle condition timer and/or the standby condition timer using the mode page. A chiange in
the|power condition of any logical unit in a SCSI target device may result in a change in the SCSI target device’s
power consumption.

In gddition to the Powef Condition mode page, the power condition of a logical unit may be controlled by the[START
STOP UNIT conmimand (see SBC-2 or RBC). If both the Power Condition mode page and the START STOP UNIT
corpmand methods are being used to control the power condition of the same logical unit, then any START STOP
UNJT commend's power condition specification shall override the Power Condition mode page's power conjrol and
may disable the idle condition and standby condition timers.

SENSE command (see 6.27).

No power condition shall affect the supply of any power required for proper operation of the service delivery
subsystem.

Logical units that contain cache memory shall write all cached data to the medium for the logical unit (e.g., as a
logical unit would do in response to a SYNCHRONIZE CACHE command as described in SBC-2) prior to entering
into any power condition that prevents accessing the media (e.g., before a hard drive stops its spindle motor during
transition to the standby power condition).
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The power conditions are described in table 39.

Table 39 — Power Conditions

Power Condition | Description

active While in the active power condition (see 3.1.5):

A device server is capable of responding to all of its supported commands
including media access requests;

9]

A Ingir\nl unit nnmplnfne prnr\nccing of npnrnfinnc in-the shortest time whe
compared to the time required for completion while in the idle or standby
power conditions; and

The SCSI target device may consume more power than when the logical u
is in the idle power condition (e.g., a disk drive's spindle motor maybe activ

hit
e).

a)

b)

c)

idle While in the idle power condition (see 3.1.47):

A device server is capable of responding to all of its supported commands
including media access requests;

A logical unit may take longer to complete processing'a command than

it would while in the active power condition (e.g4 the device may have to
activate some circuitry before processing a command); and

The power consumed by the SCSI target device should be less than or quaI

to the power consumed when the logical‘unit is in the active power conditi
and may be greater than the power cansumed when the logical unit is in th
standby power condition.

n
e

a)
b)

standby While in the standby power condition (se€ 3.1.107):

A device server is not capable of processing media access commands; an

The power consumed by the SCSI target device should be less than or eqyal

to the power consumed-when the logical unit is in the idle power condition
(e.g., a disk drive's spindle motor is stopped).

d

5.9

5.9

Theg PC (power condition) state machine describes the logical unit power states and transitions resultir
ver Condition mode page settings.

Poy

The

The

PC states are as follows:

2 Power condition state machine

2.1 Power condition state machine overview

a) PCO:Powered on' (see 5.9.2.2) (initial state);
b) PC1:Active(see 5.9.2.3);

c) PC2:ldle(see 5.9.2.4); and

d) PC3;Standby (see 5.9.2.5).

PC state machine stall start in the PCO:Powered_on state after power on.

g from
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Figure 5 describes the PC state machine.

PCO: Powered_on

PC3: Standby

PC1: Active PC2: Idle

——— Active — |
— Active —pp]  Tore =
—_— —>

Standby @——— Standby —

=] Active —
Idle -

Figure 5 — Power condition state machine

5.9(2.2 PCO:Powered_on state

5.9]2.2.1 PCO:Powered_on state description

The logical unit shall enter this state upon power on. This state eghsumes zero time.
5.9(2.2.2 Transition PCO:Powered_on to PC1:Active

This transition shall occur after the logical unit is ready<o begin its power on initialization.
5.9(2.3 PC1:Active state

5.9]2.3.1 PC1:Active state description

While in this state, if power on initialization is not complete, then the logical unit shall complete its power on initial-
izafion.

While in this state, if power on initialization is complete, then:

a) A logical unit isdn;the active power condition (see table 39);

b) If the idle condition timer is active, then the idle condition timer is running; and

c) If the standby condition timer is active, then the standby condition timer is running.

5.9/2.3.2 Transition PC1:Active to PC2:ldle

Thip transition shall occur after:

a) The idle conaition timer is active,; and
b) The idle condition timer is zero.

5.9.2.3.3 Transition PC1:Active to PC3:Standby
This transition shall occur after:

a) The standby condition timer is active; and
b) The standby condition timer is zero.
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2.4 PC2:ldle state

2.4.1 PC2:ldle state description

While in this state:

a) Alogical unitis in the idle power condition (see table 39); and
b) If the standby condition timer is active, then the standby condition timer is running.

5.9

2.4.2 Transition PC2:ldle to PC1:Active

Thip transition shall occur after the device server receives a command that requires the logical unjt.fo b¢ in the

PCil:Active state to process the command.

5.9

Thip transition shall occur after:

5.9

5.9

Wh

5.9

2.4.3 Transition PC2:Idle to PC3:Standby

a) The standby condition timer is active; and
b) The standby condition timer is zero.

2.5 PC3:Standby state
2.5.1 PC3:Standby state description
le in this state, a logical unit is in the standby power condition*(see table 39).

2.5.2 Transition PC3:Standby to PC1:Active

Thip transition shall occur after the device server réceives a command that requires the logical unit to b¢ in the

PCil:Active state to process the command.

5.9

Thi
PC

5.1

Wh
usi
con
Ho

The

2.5.3 PC3:Standby to PC2:idle

P:Idle state to process the command.

0 Removable medium devices with an attached medium changer

en a logical unitis-served by a medium changer, control over one medium transport element may be ¢
ng medium changer commands sent to the device server within the logical unit. The level of control ig
nplete as would be available if a fully functional medium-changer device server were implemented (see §
vever, the amount of control is sufficient for paired device and medium changer configurations.

device server shall indicate its ab|I|ty to support med|um changer commands by setting the MCHNGR bi

5 transition shall occur after the device server receives a command that requires the logical unit to b¢ in the

ffected
not as
MC-2).

ATTACHED and READ ELEMENT STATUS ATTACHED commands are supported by the dewce server. Definitions
of the MOVE MEDIUM ATTACHED and READ ELEMENT STATUS ATTACHED commands may be found in

SM

5.1

C-2.

1 Medium auxiliary memory

Some types of media, especially removable media, include a non-volatile memory referred to as MAM (medium
auxiliary memory). Medium auxiliary memory is used to store data describing the media and its contents. This
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standard supports medium auxiliary memory with the READ ATTRIBUTE command (see 6.14) and the WRITE
ATTRIBUTE command (see 6.34). These commands are used to retrieve and store information in the medium
auxiliary memory in the form of attributes.

A MAM attribute is represented in a format described in 7.3 and is composed of:

a) An attribute identifier;

b) An attribute format code;

¢) A bitindicating whether the identified attribute is read only;

d) An attribute length specitying the number of bytes in the identified attribute value; and
e) The value of the identified attribute.

There are three types of attributes (see table 40).

Table 40 — Types of MAM attributes

Readable Writable
Attribute with READ | with WRITE
Type Attribute Source Example ATTRIBUTE | ATTRIBUTE
Medium | Permanently stored in the medium Media Serial Yes No
auxiliary memory during manufacture. | Number
Device | Maintained by the device server. Load Count Yes No
Host Maintained by the application client. Backup.Date Yes Yes

Depending on that attribute type, attributes have the states shown in table 41.

Table 41 — MAM-attribute states

Attribute
Type

Medium
or Device

Attribute State
Read Only

Description

An application client may read the contents of the attribute with the REAL
ATTRIBUTE command, but an attempt to clear or change the attribute using
the WRITE ATTRIBUTE command shall result in the command being termi-
nated with CHECK CONDITION status. When the READ ONLY bit (see 7.3 1)
is'one, the attribute is in the read only state.

Unsupported The device server does not support the attribute and shall not return it in

response to a READ ATTRIBUTE command.

A host attribute does not exist in the medium auxiliary memory until a
WRITE ATTRIBUTE command creates it.

The attribute has been created using the WRITE ATTRIBUTE command.
After the attribute has been created, the contents may be altered using
subsequent WRITE ATTRIBUTE commands. A read/write attribute may e
returned to the nonexistent state using a WRITE ATTRIBUTE command
with the attribute length set to zero. When the READ ONLY bit (see 7.3.1) i$
ZET0, the atribute is in the read/write state.

Host Nonexistent

Read/Write

5.12 Application client logging

Application client logging is a method the application client may use to store application client detected error infor-
mation in a logical unit’s non-volatile storage (see 6.35.12). The information the application client sends to the
logical unit is appended to an application error log. The application client error information is recovered by means
outside the scope of this standard and is not used for any logical unit related error recovery.
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A log that contains a mix of application client error information and logical unit error information may be used to
correlate an application client error with any errors internal to the logical unit. This does not replace the vendor
specific methods for collecting and analyzing engineering data, but provides a vendor independent way of corre-
lating error logs.

Application clients should minimize the amount of error information that is requested to be logged to prevent log
overflows.

5.1

A ti
log

The

The

On
shdg

The

If the timestamp is changed'by means other than the SET TIMESTAMP command then the device serv

gen
add

The

3 Device clocks

mestamp may be included in data logged or recorded by a device server. There shall be one-timesta
cal unit.

timestamp origin shall be one of those specified in table 42.

Table 42 — TIMESTAMP ORIGIN field

Code Description

000b Timestamp initialized to zero at power-on or as the result of a hard reset

001b Reserved

010b Timestamp initialized by the SET TIMESTANIP command (see 6.32)

011b Timestamp initialized by methods outside, the scope of this standard
100b - 111b | Reserved

Timestamp shall not be affected by an |_T nexus loss;or a logical unit reset.

[l remain in effect until one of the following occurs:

a) A hard reset occurs;

b) A SET TIMESTAMP command isprocessed; or

c) A method outside the scope af this standard affects the timestamp.
methods by which a timestamp 'may be changed are indicated in the Control Extension mode page (seq
erate a unit attention:eondition for the initiator port associated with every |_T nexus (see SAM-3),

itional sense code set to TIMESTAMP CHANGED.

TIMESTAMP_field format is shown in table 43.

Table 43 — TIMESTAMP field format

mp per

Ce a timestamp is initialized it shall begin counting from that time forward. Once the timestamp is initiglized it

7.4.7).

pr shall
ith the

Bit
7 6 5 4 3 2 1 (
Byte
0 (MSB)
TIMESTAMP -
5 (LSB)

The TIMESTAMP field contains the value established at the last action that set the timestamp incremented by one for

eve

ry millisecond that has elapsed since the timestamp was set, within vendor-specific constraints.
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6 Commands for all device types

6.1 Summary of commands for all device types

The operation codes for commands that apply to all device types when the MCHNGR bit is set to zero, the SSCS bit
is set to zero, and the ENCSERV bit is set to zero in the standard INQUIRY data (see 6.4.2) are listed in table 44.

Table 44 — Commands for all device types (part 1 of 2)

Operation

Command name code Type Reference
ACCESS CONTROL IN 86h 0] 813.2
ACCESS CONTROL OUT 87h 0] 8.3.3
CHANGE ALIASES A4h/0Bh 2 0] 6.2
EXTENDED COPY 83h Q 6.3
INQUIRY 12h M 6.4
LOG SELECT 4Ch 0] 6.5
LOG SENSE 4Dh 0] 6.6
MODE SELECT(6) 15h C 6.7
MODE SELECT(10) 55h C 6.8
MODE SENSE(6) 1Ah C 6.9
MODE SENSE(10) 5Ah C 6.10
PERSISTENT RESERVE IN 5Eh C 6.11
PERSISTENT RESERVE OUT 5Fh C 6.12
PREVENT ALLOW MEDIUM REMOVAL 1Eh C 6.13
READ ATTRIBUTE 8Ch (0] 6.14
READ BUFFER 3Ch 0] 6.15
READ MEDIA SERIAL NUMBER ABh/01h 2 C 6.16
RECEIVE COPY RESULTS 84h 0] 6.17
RECEIVE DIAGNOSTIC RESULTS 1Ch (0] 6.18
REPORT ALIASES A3h/0Bh 2 0] 6.19
REPORT DEVICE IDENTIFIER A3h/05h 2 0] 6.20
REPORT LUNS AOh M 6.21
REPORT PRIORITY A3h/OEh 2 0] 6.22
REPORT SUPPORTED OPERATION CODES A3h/0Ch @ 0] 6.23
REPORT SUPPORTED TASK MANAGEMENT FUNCTIONS | A3h/0Dh 2 0] 6.24
REPORT \TARGET PORT GROUPS A3h/0Ah 2 0] 6.25
REPORT TIMESTAMP A3h/OFh @ 0] 6.26
REQUEST SENSE 03h C 6.27
SEND DIAGNOSTIC 1Dh C 6.28
SET DEVICE IDENTIFIER A4h/06h 2 0] 6.29
SET PRIORITY A4h/OEh 2 0] 6.30
Type Key: C = Command implementation is defined in the applicable command standard (see 3.1.18).

M = Command implementation is mandatory.

O = Command implementation is optional.

Z = Command implementation is defined in a previous standard.
8 This command is defined by a combination of operation code and service action. The operation code

value is shown preceding the slash and the service action value is shown after the slash.
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Table 44 — Commands for all device types (part 2 of 2)

Operation

Command name code Type Reference
SET TARGET PORT GROUPS A4h/0Ah 2 @) 6.31
SET TIMESTAMP A4h/0Fh @ 0] 6.32
TEST UNIT READY 00h M 6.33
WRITE ATTRIBUTE 8Dh 0] 6.34
WRITE BUFFER 3Bh C 6.35
Obsolete 16h Z
Obsolete 17h 4
Obsolete 18h V4
Obsolete 39h Z
Obsolete 3Ah L
Obsolete 40h Z
Obsolete 56h Z
Obsolete 57h V4
Type Key: C = Command implementation is defined in the applicable command standard (see 3.1.18].

M = Command implementation is mandatory.

O = Command implementation is optional.

Z = Command implementation is defined in a previgus standard.
8 This command is defined by a combination of operation‘code and service action. The operation cogle

value is shown preceding the slash and the service agction value is shown after the slash.
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6.2 CHANGE ALIASES command

6.2.1 CHANGE ALIASES command introduction

The CHANGE ALIASES command (see table 45) requests that the device server maintain and make changes to a
list of associations between eight byte alias values and SCSI target device or SCSI target port designations. A
designation contains a name and optional identifier information that specifies a SCSI target device or SCSI target
port (see 6.2.2). The alias list may be queried by the application client via the REPORT ALIASES command (see
6.19), If the REPORT ALIASES command is supported, the CHANGE ALIASES command shall also be

sugported.
Thg¢ CHANGE ALIASES command is a service action of the MAINTENANCE OUT command. Additional MAINTE-
NANCE OUT service actions are defined in SCC-2 and in this standard. The MAINTENANCE OUT service jactions
deffjned in SCC-2 apply only to logical units that return a device type of OCh or the Sccs bitxset to one fin their
stapdard INQUIRY data (see 6.4.2).
Table 45 — CHANGE ALIASES command
Bit
Byte 7 6 5 4 3 2 1 (

0 OPERATION CODE (A4h)

1 Reserved SERVICE ACTION (0Bh)

2

Reserved
5
6 (MSB)
PARAMETER LIST LENGTH

9 (LYB)

10 Reserved

11 CONTROL
The PARAMETER LIST LENGTH field specifies,the length in bytes of the parameter data that shall be transferr¢d from
the|application client to the device seryer:'A parameter list length value of zero specifies that no data shall bg trans-
ferred and no changes shall be made in the alias list.
If the parameter list length results in the truncation of the header or any alias entry, then the device server shall
make no changes to the alias-ist and terminate the command with CHECK CONDITION status, with the sefise key

set

On
ead
shdg
ead

AQ

to ILLEGAL REQUEST, and the additional sense code set to PARAMETER LIST LENGTH ERROR.

h I_T nexus.

CLANMOCE ALIACLCO o nat-b.

-tk matar-dat ™
enceaHtme-orrANGEACTAOTD PaAraeTCT Uatar STian 1o

bhonaad
LILSASAA 2RI A= 1

NOTE 11 - An application client may use alias values to reference SCSI target devices or SCSI target ports in third
party commands (e.g., EXTENDED COPY). The alias list provides a mechanism for eight byte third party identifier
fields to reference a third party device or port whose name or addressing information is longer than eight bytes.
(E.g., an application may use the CHANGE ALIASES command to establish an association between an alias value
and a SCSI target device or target port designation. Then, it may send an EXTENDED COPY command containing
in the parameter data an alias target descriptor (see 6.3.6.3) that includes this alias value. At the completion of the
EXTENDED COPY command the application should clear this entry from the device server’s alias list by sending a
CHANGE ALIASES command that requests association of the alias value to a NULL DESIGNATION (see 6.2.4.2)
alias format.)

successful completion of a CHANGE ALIASES command, the device server shall maintain an associgtion of
h assigned eight’byte alias value to the SCSI target device or SCSI target port designation. These assogiations
Il be cleared by a logical unit reset or |_T nexus loss. The device server shall maintain a separate aliag list for

HANGE ALIASES command may add, change or remove entries from the alias list. Alias list entries ngt refer-
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If the device server has insufficient resources to make all requested changes to the alias list, then the device server
shall make no changes to the alias list and shall terminate the command with CHECK CONDITION status, with the
sense key set to ILLEGAL REQUEST, and the additional sense code set to INSUFFICIENT RESOURCES.

The parameter data for a CHANGE ALIASES command (see table 46) contains zero or more alias entries. If the
device server processes a CHANGE ALIASES command that contains at least one alias entry while there exists
any other enabled task that references an alias entry in the alias list, then the device server shall terminate the
CHANGE ALIASES command with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST,
and the additional sense code set to OPERATION IN PROGRESS.

Table 46 — CHANGE ALIASES parameter list

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) PARAMETER DATA LENGTH (n-3)

3 (L$B)
4

Reserved
7

Alias entry (or entries)

8

Alias entry O (see 6.2.2)

Alias entry x (see 6.2.2)
n

The PARAMETER DATA LENGTH field should containithe number of bytes of attribute data and shall be ignoreq by the
deMice server.

The format of an alias entry is describedin'6.2.2.
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6.2.2 Alias entry format

One alias entry (see table 47) describes one alias reported via the REPORT ALIASES command (see 6.19) or to
be changed via the CHANGE ALIASES command.

Table 47 — Alias entry format

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
ALIAS VALUE
7 (LYB)
8 PROTOCOL IDENTIFIER
9
Reserved
10
11 FORMAT CODE
12
Reserved
13
14 (MSB)
DESIGNATION LENGTH (n15)
15 (LIB)
16
DESIGNATION
n
The ALIAS VALUE field contains the numeric alias value_that the device server shall associate with the SCS target
deVice or target port specified by the values in the PROTOCOL IDENTIFIER, FORMAT CODE and DESIGNATION fields.

The PROTOCOL IDENTIFIER field (see table 48) specifies that the alias entry designation is independent gqf SCSI

trar

sport protocol or the SCSI transport protogol to which the alias entry applies.

Table 48'— Alias entry protocol identifiers

PROTOCOL
IDENTIFIER | Description Subclause
00h="0Fh | Protocol specific designation 7.5.2

10h - 7Fh | Reserved
80h Protocol independent designation 6.2.4
81h - FFh | Reserved

The FORMAT/CODE field contents combined with the PROTOCOL IDENTIFIER field contents defines the formalt of the

DES
apg

IGNATIONield. The subclauses that describe each PROTOCOL IDENTIFIER field usage (see table 48) define the
licable' FORMAT CODE field values.

Th

DESIGNATION LENGTH Tield speciiies the number ot bytes of the DESIGNATION 1ield. The DESIGNATION LENGTH

value shall be a multiple of four.

The zero-padded (see 4.4.2) DESIGNATION field should designate a unique SCSI target device or target port using

the

following:

a) A SCSI target device name or a target port name, and
b) Optionally, one or more target port identifiers or SCSI transport protocol specific identifiers.
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6.2.3 Alias designation validation

The device server shall not validate any designation at the time of processing either the REPORT ALIASES or
CHANGE ALIASES command. Such validation shall occur only when the device server consults the alias list to
resolve an alias to a designation in the context of third-party commands (e.g., EXTENDED COPY) or any other
command that requires reference to the alias list.

If a designation identifies a unique SCSI target device or target port that is within a SCSI domain accessible to the
device server, the designation is considered valid.

Baged on the SCSI transport protocol specific requirements for a given designation format, a designatiah\thpt does
notlidentify a unique SCSI target device or target port within the SCSI domains accessible to the device sgerver is
corlsidered invalid.

NOTE 12 - For example, a designation may be considered invalid if the device server has nocports on the SCH
domain of the designated SCSI target device or target port.

A designation having both SCSI name and SCSI port identifier information may be inconsistent if the devicq server
is not able to access the named SCSI target device or target port through one or maré of the names or idenffiers in
the|designation. In such cases, the designation shall be treated as valid or invalid“according to the SCSI transport
protocol specific requirements.

NOTE 13 - For example, in FCP-2 both an N_Port and World Wide Name-for a SCSI port may be given in a desig-
nation. The designation definition may require that the N_Port be that of the named port. In that case, the desig-
nation is invalid. Alternatively, the designation definition may view the N_Port as a hint for the named FC Pdrt
accessible to the device server through a different D_ID. In thatase, the designation is valid and designate the
named FC Port.

NOTE 14 - When only name information is provided in.@/designation, it is assumed that the device server has
access to a mechanism for resolving names to identifiers. Access to such a service is SCSI transport protocpl
specific and vendor specific.

6.2{4 Alias entry protocol independent designations

6.2({4.1 Alias entry protocol independent designations overview

The protocol independent alias entry designations have a protocol identifier of 80h and one of the formaj codes
shqgwn in table 49.

Table 49 — Protocol independent alias entry format codes

Format Designation Designation
Code Name Length (bytes) | Contents Subclause
00h NULL DESIGNATION 0 none 6.2.4.2
01h - FFh | Reserved

6.2/4.2 NULL DESIGNATION alias format

In response to an alias entry with the NULL DESIGNATION format, the device server shall remove the specified
alias value from the alias list. Application clients should use the NULL DESIGNATION format in a CHANGE
ALIASES command to remove an alias entry from the alias list when that alias entry is no longer needed. The
NULL DESIGNATION format shall not appear in REPORT ALIASES parameter data.
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6.3 EXTENDED COPY command

6.3.1 EXTENDED COPY command introduction

The EXTENDED COPY command (see table 50) provides a means to copy data from one set of logical units to
another set of logical units or to the same set of logical units. The entity within a SCSI device that receives and
performs the EXTENDED COPY command is called the copy manager. The copy manager is responsible for
copying data from the source devices to the destination devices. The copy source and destination devices are

logical units that may reside in different SCSI devices or the same SCSI device, It is possible that the copy

source

deVfice, copy destination device, and the copy manager are the same logical unit.

Table 50 — EXTENDED COPY command

Bit
Byte 7 5 4 3 (
0 OPERATION CODE (83h)
1
Reserved
9
10 MSB
( ) PARAMETER LIST LENGTH
13 (L$B)
14 Reserved
15 CONTROL

Befpre the copy manager is instructed to move data, the apptication controlling the data movement shall indepen-
dently take any necessary actions required to prepare the<opy source and destination devices for the EXTENDED
COPY command (e.g. loading tapes, sending media changer commands, MODE SELECT commands, resgrvation

corpmands, and/or tape positioning commands); After all preparatory actions have been accomplish
EXTENDED COPY command should be issued-to‘the copy manager to start the data transfer.

The PARAMETER LIST LENGTH field specifies.the length in bytes of the parameter data that shall be containe

bd, the

d in the

Data-Out Buffer. A parameter list lengthrof-zero specifies that copy manager shall not transfer any data or after any

intgrnal state; this shall not be considered an error. If the parameter list length causes truncation of the pa

ameter

list|in a target descriptor or segment descriptor, then no data shall be transferred and the EXTENDED|COPY

cormmand shall be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUE

the|additional sense code set to PARAMETER LIST LENGTH ERROR.

5T, and
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The EXTENDED COPY parameter list (see table 51) begins with a 16 byte header that contains the LIST IDENTIFIER
field, the STR bit, the NRCR bit, the PRIORITY field, the length of the target descriptor list, the length of the segment
descriptor list, and the length of the optional inline data. Immediately following the header is one or more target
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descriptors, followed by one or more segment descriptors, followed by any optional inline data.

Table 51 — EXTENDED COPY parameter list

parameter list. Copy managers should ensure that the reserved bytes 4 through 7 contain zeros.

The LIST IDENTIFIER field is a value selected by the application client to uniquely identify the extended copy
operation to the copy manager. The list identifier also may be used in the RECEIVE COPY RESULTS command
(see 6.17) to request status for a specific EXTENDED COPY command. The LIST IDENTIFIER value shall be unique
for each concurrent EXTENDED COPY command sent via one I_T nexus. If the copy manager detects a duplicate
LIST IDENTIFIER value, 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 OPERATION IN PROGRESS.

Bit
Byte 7 6 5 4 3 2 1 0
0 LIST IDENTIFIER
1 Reserved STR NRCR Reserved PRIORITY
2 (MSB)
TARGET DESCRIPTOR LIST LENGTH (n-15)
3 (LSB)
4
Reserved
7
8 (MSB)
SEGMENT DESCRIPTOR LIST LENGTH/(m-n)
11 (L$B)
12 (MSB)
INLINE DATA LENGTH (k-rh)
15 (L$B)
Target descripfor(s)
16 Te td iptor O
arget descriptor
47 g y
n-31
Target descriptor x
n
Segment descriptor(s)
N+1 Segment descriptor 0
b1+l (See specific table for length.)
Segment descriptor y
m (See specific table for length.)
m+1
Inline data
k
NOTE 15 - Unexpected results may occur when an application client fails to zero the reserved bytes in thjs
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The PRIORITY field establishes the priority of data transfer operations resulting from this EXTENDED COPY
command relative to data transfer operations resulting from other commands being processed by the same device
server. All commands other than copy commands have a priority of 1h. Priority Oh is the highest priority, with
increasing PRIORITY values indicating lower priorities.

A Sequential Striped (STR) bit set to one specifies to the copy manager that the majority of the disk references in
the parameter list represent sequential access of several striped disks. This may be used by the copy manager to
perform read operations from a copy source disk at any time and in any order during processing of an EXTENDED
COPY command as described in 6.3.6.4. A STR bit set to zero specifies to the copy manager that disk references
may not be sequential.

If the No Receive Copy Results (NRCR) bit is set to zero, the copy manager shall hold data for retrieval\by the appli-
catlon client using the RECEIVE COPY RESULTS command with the RECEIVE DATA service action (see|6.17.3)
and specified by the segment descriptors. If NRCR is one, the copy manager may discard all data accessiblg¢ to the
application client via the RECEIVE COPY RESULTS command with the RECEIVE DATA seryice action. If the appli-
catlon client requests delivery of data that has been discarded as a result of NRCR being 'one, the copy manager
shdll respond as if the EXTENDED COPY command has not been processed.

Thé TARGET DESCRIPTOR LIST LENGTH contains the length in bytes of the target descriptor list that immgdiately
follpws the parameter list header. The number of target descriptors equals\the length in bytes of thqg target
dedcriptor list divided by 32.

An|EXTENDED COPY command may reference one or more copy target devices (i.e., the name given by the
EXTTENDED COPY command description to copy source and/or thédestination devices). Each copy targe{ device
is described by a target descriptor. All target descriptors have their formats specified by an EXTENDED] COPY
degcriptor code. A copy manager may not support all target descriptor formats, however, the copy managgr shall
list|all target descriptor formats supported in response:to'the RECEIVE COPY RESULTS command with
OPERATING PARAMETERS service action (see 6.17:4). See 6.3.6 for a detailed description of the|target
dedcriptors.

Segment descriptors reference target descriptors by their position, or index, in the target descriptor list. The index
for p target descriptor is computed by subtracting 16 from the starting byte number for the target descriptgr in the
parameter data and dividing the result by 32. The maximum number of target descriptors permitted Within a
parpmeter list is indicated by the MAXIMUM TARGET COUNT field in the copy manager’s operating parameters (see
6.17.4). If the number of target descripiors exceeds the allowed number, the command shall be terminated with
CHECK CONDITION status, with the. sense key set to ILLEGAL REQUEST, and the additional sense codg set to
TOP MANY TARGET DESCRIRTORS.

The SEGMENT DESCRIPTOR-LIST LENGTH contains the length in bytes of the segment descriptor list that follgws the
tarlet descriptors. See6:3.7 for a detailed description of the segment descriptors. The maximum number of
sedment descriptorspermitted within a parameter list is indicated by the MAXIMUM SEGMENT COUNT field in the copy
mahager’s operating)parameters (see 6.17.4). If the number of segment descriptors exceeds the allowed rjumber,
thelcommand shall'be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST,
and the additional sense code set to TOO MANY SEGMENT DESCRIPTORS.

The maximum length of the target and segment descriptors permitted within a parameter list is indicated by the
MAXIMUM DESCRIPTOR LIST LENGTH field in the copy manager’s operating parameters (see 6.17.4). If the combined
length of The target and segment Jescripiors EXCeeds the allowed value, the command shall be terminated with
CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set to
PARAMETER LIST LENGTH ERROR.

The INLINE DATA LENGTH field contains the number of bytes of inline data, after the last segment descriptor. A value
of zero specifies that no inline data is present.

The copy manager shall move data from the copy source devices to the copy destination devices as specified by
the segment descriptors. The specific commands issued by the copy manager to the copy source and destination
devices while processing the segment descriptors is vendor specific. Upon completion of an EXTENDED COPY
command that returns GOOD status, the copy source and destination devices, particularly stream devices, shall be
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positioned at deterministic locations such that the device may be repositioned to the same location by the appli-
cation client with appropriate commands.

6.3.2 Errors detected before starting processing of the segment descriptors

Errors may occur during processing of an EXTENDED COPY command before the first segment descriptor is
processed. These errors include CRC or parity errors while transferring the EXTENDED COPY command, invalid
parameters in the CDB or parameter data, invalid segment descriptors, and inability of the copy manager to
continue operating. In the event of such an exception condition, the copy manager shall:

a) Terminate the EXTENDED COPY command with CHECK CONDITION status; and
b) Set the VALID bit in the sense data to zero. The sense key shall contain the sense key codesdescriing the
exception condition (i.e., not COPY ABORTED).

6.3|3 Errors detected during processing of segment descriptors

Errprs may occur after the copy manager has begun processing segment descriptors. These errors includg invalid
pafameters in segment descriptors, invalid segment descriptors, unavailable.targets referenced by target
degcriptors, inability of the copy manager to continue operating, and errors reported’by source or destination copy
target devices. If the copy manager receives CHECK CONDITION status fromohe of the copy target deyices, it
shdll recover the sense data associated with the exception condition and clear any ACA condition associated with
thel CHECK CONDITION status.

If itlis not possible to complete processing of a segment because the’copy manager is unable to establish gommu-
nithions with a copy target device, because the copy target device/does not respond to INQUIRY, or becaljise the
data returned in response to INQUIRY indicates an unsupported logical unit, then the EXTENDED|COPY
command shall be terminated with CHECK CONDITION status, with the sense key set to COPY ABORTED, and
the|additional sense code set to COPY TARGET DEVICE.NOT REACHABLE.

If it]is not possible to complete processing of a segment because the data returned in response to an INQUIRY
command indicates a device type that does not matech the type in the target descriptor, then the EXTENDELQ COPY
command shall be terminated with CHECK CONDITION status, with the sense key set to COPY ABORTED, and
the|additional sense code set to INCORRECT-COPY TARGET DEVICE TYPE.

If the copy manager has issued a command other than INQUIRY to a copy target device while processing an
EXTENDED COPY command and.the copy target device either fails to respond with status or responds with status
other than BUSY, TASK SET FULEL, ACA ACTIVE, or RESERVATION CONFLICT, then the condition ghall be
cornsidered a copy target deviee command failure. In response to a copy target device command failiire the
EXTENDED COPY command shall be terminated with CHECK CONDITION status, with the sense key set to
COPY ABORTED, and the-additional sense code set to THIRD PARTY DEVICE FAILURE.

If a]copy target device responds to a command from the copy manager with a status of BUSY, TASK SET FULL,
ACA ACTIVE, or“-RESERVATION CONFLICT, the copy manager shall either retry the command or terminate the
EXTENDED<COPY command as a copy target device command failure.

NOTE 16 - The copy manager is assumed to employ a vendor specific retry policy that minimizes time consuming
and/or fruitless repetition of retries.

NOTE 17 - RESERVATION CONFLICT status is listed only to give the copy manager leeway in multi-port cases.
The copy manager may have multiple initiator ports that are capable of reaching a copy target device, and a
persistent reservation may restrict access to a single I_T nexus. The copy manager may need to try access from
multiple initiator ports to find the correct I_T nexus.

If a copy target device responds to an input or output operation with a GOOD status but less data than expected is
transferred, then the EXTENDED COPY command shall be terminated with CHECK CONDITION status, with the
sense key set to COPY ABORTED, and the additional sense code set to COPY TARGET DEVICE DATA
UNDERRUN. If an overrun is detected, then the EXTENDED COPY command shall be terminated with CHECK
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CONDITION status, with the sense key set to COPY ABORTED, and the additional sense code set to COPY
TARGET DEVICE DATA OVERRUN.

Following an exception condition detected during segment descriptor processing:

a)

b)

The copy manager shall terminate the EXTENDED COPY command with CHECK CONDITION
with the sense key set to COPY ABORTED;

status,

The copy manager shall indicate the segment that was being processed at the time of the exception by
writing the segment number to the third and forth bytes of the COMMAND-SPECIFIC INFORMATION field. The

d)

e)

g)

segment number Is based on the relative position of the segment descriptor in the EXTENDED
parameter list (i.e., the first segment descriptor in the parameter list is assigned descriptor namb
the second is assigned one, etc.);

If any data has been written to the destination for the segment being processed at the, time th
occurred, the residual for the segment shall be placed in the INFORMATION field, and the_VALID bit
set to one. The residual count shall be reported in bytes if the peripheral device type in the des
target descriptor is 03h (i.e., processor device), and in destination device blocks for all other devi
codes. The residual count shall be computed by subtracting the number of bytes or blocks succ
written during the processing of the current segment from the number of bytes or blocks which wou
been written if all commands had completed with GOOD status and all READ commands had retur
full data length requested. When computing the residual count, the copy manager shall include g

COPY
I Zero,

e error
hall be
ination
Ce type
pssfully
d have
ned the
nly the

results of commands successfully completed by a copy destination-device (i.e., commands completed by a

copy destination device with GOOD status or with CHECK CONDITION status and the EOM bit set tg
the sense data). If the copy manager has used out of order transfers, the residual count shall bg
only on the contiguous successfully completed transfers starting at relative byte zero of the segms
any successfully completed transfers farther from relative’/byte zero than the first incomplete or
cessful transfer shall not contribute to the computation.of‘the residual count). If no data has been w
the destination for the segment being processed at.the time the error occurred, then the VALID bit §
set to zero and the contents of the INFORMATION/field are not defined. Segment descriptors that
specify a transfer count shall not have a valid residual count returned;

If the exception condition is reported by the.copy source device and fixed format sense data (see 4
being returned, then the first byte of the;€OMMAND-SPECIFIC INFORMATION field shall be set to the

byte number, relative to the first byte of-sense data, of an area that contains the status byte and sen
delivered to the copy manager by the copy source device. The status byte and sense data shall
modified by the copy manager or(device server. A zero value indicates that no status byte and sen
is being returned for the copy(source device;

If the exception condition s reported by the copy destination device and fixed format sense data i
returned, then the second:byte of the COMMAND-SPECIFIC INFORMATION field shall be set to the starti
number, relative to the-first byte of sense data, of an area that contains the status byte and sen
delivered to the copy.manager by the copy destination device. The status byte and sense data shal
modified by theZcopy manager or device server. A zero value indicates that no status byte and sen
is being returned for the copy destination device;

If segment processing is terminated because a copy target device is unreachable or as the res
failure.in<a command sent to a copy target device, then the SENSE-KEY SPECIFIC field shall be
described in 4.5.2.4.5, with the FIELD POINTER field indicating the first byte of the target descrip
identifies the copy target device;

If{ during the processing of a segment descriptor, the copy manager detects an error in the s
descriptor, then the SENSE-KEY SPECIFIC field shall be set as described in 4.5.2.4.5, with the FIELD R

one in
based
nt (i.e.,
unsuc-
itten to
hall be
do not

5.3)is
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not be
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OINTER

h)

Tield inaicating the byte In error. 1The FIELD POINTER Tield may be used 10 Indicate an olrset INto el

er the

parameter data or the segment descriptor. The SD bit is used to differentiate between these two cases. The
SD bit shall be set to zero to indicate the FIELD POINTER field contains an offset from the start of the
parameter data. The sSD bit shall be set to one to indicate the FIELD POINTER field contains an offset from the

start of the segment descriptor; and

The copy manager shall preserve information for the FAILED SEGMENT DETAILS service action of the
RECEIVE COPY RESULTS command (see 6.17.5). The information shall be discarded as described in

6.17.5.
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When a device server processes an ABORT TASK, ABORT TASK SET, or CLEAR TASK SET task management
function that terminates an EXTENDED COPY command, the copy manager shall ensure that all commands and
data transfers generated by the terminated EXENDED COPY command have been terminated and are no longer
transferring data before allowing the task manager to complete the task management function. This requirement
shall also apply to the processing the PREEMPT AND ABORT service action of the PERSISTENT RESERVE OUT
command as described in 5.6.10.5.

6.3

Tar
(se
DF

5 Descriptor type codes

pet descriptors and segment descriptors share a single set of code values that identify the type,'of de
b table 52). Segment descriptors use codes in the range 00h to BFh. The definitions of codes between (
n are vendor specific. Target descriptors use codes in the range EOh to FFh.

Table 52 — EXTENDED COPY descriptor type codes (part 1 of,2)

Scriptor

Oh and

Descriptor
type code Reference | Description 2 Shorthand 2
00h 6.3.7.3 Copy from block device to stream device block— stream
01h 6.3.7.4 Copy from stream device to block device stream—> block
02h 6.3.7.5 Copy from block device to block device block— block
03h 6.3.7.6 Copy from stream device to stream device stream—> stream
04h 6.3.7.7 Copy inline data to stream device inline— stream
05h 6.3.7.8 Copy embedded data to_stream device embedded—> strepm
06h 6.3.7.9 Read from stream device and discard stream—> discard
07h 6.3.7.10 Verify block or stream device operation
08h 6.3.7.11 Copy block device with offset to stream device block<o>—> streamn
09h 6.3.7.12 Copy streant device to block device with offset stream—> block<g>
0Ah 6.3.7.13 g;tpy block device with offset to block device with off- block<o>—> blockkos
0Bh 6.3.7.3 Copy from block device to stream device and hold a bIock_—) s.trean.1
copy of processed data for the application client b +application client
och 6.5 Copy from stream device to block device and hold a strear_n—)_ bloc!(
copy of processed data for the application client b +application client
o0Dh 6.3.75 Copy from block device to block device and hold a block—> block +agpli-
copy of processed data for the application client b cation client
OER 6.3.7.6 Copy from stream device to stream device and hold strear_n—)_ stregm
a copy of processed data for the application client b | +application client
OFR 5379 Read from stream device nriwri I'?nld a. r‘nln)tl) of strear_n—\_ dior\:nrd
processed data for the application client +application client

@ Block devices are those with peripheral device type codes 0Oh (i.e, direct access block), 5h (i.e., CD/DVD),
and Eh (i.e., simplified direct-access). Stream devices are those devices with peripheral device type codes
1h (i.e., sequential-access) and 3h (i.e., processor). Sequential-access stream (indicated by the term tape
in the shorthand column) devices are those with peripheral device type code 1h. See 6.4.2 for peripheral

device type code definitions.

b The application client shall use the RECEIVE COPY RESULTS with a RECEIVE DATA service action to

retrieve data held for it by the copy manager (see 6.17.3).
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Table 52 — EXTENDED COPY descriptor type codes (part 2 of 2)

Descriptor
type code Reference | Description 2 Shorthand 2
10h 6.3.7.14 Write filemarks to sequential-access device filemark— tape
11h 6.3.7.15 Spa_ce records or filemarks on sequential-access space—> tape
device
12h 63716 | ocate on sequential-access device locate— tape
13h 6.3.7.17 Image copy from sequgntlal—access device to <istape—s <iSape
sequential-access device
14h 6.3.7.18 Register persistent reservation key
15h 6.3.7.19 Third party persistent reservations source I_T nexus
16h - BFh Reserved for segment descriptors
COh - DFh Vendor specific descriptors
EOh 7.5.3.2 Fibre Channel N_Port_Name target descriptor
E1h 7.5.3.3 Fibre Channel N_Port_ID target descriptor
Eoh 753.4 _F|bre Channel N_Port_ID with N_Port_Name check-
ing target descriptor
E3h 7.5.35 Parallel Interface T_L target descriptor
E4h 6.3.6.2 Identification descriptor target'descriptor
E5h 7.5.3.8 IPv4 target descriptor
E6h 6.3.6.3 Alias target descriptor.
E7h 7.5.3.7 RDMA target descriptor
E8h 7.5.3.6 IEEE 1394 EUI364 target descriptor
E9h 7.5.3.9 SAS Serial"SCSI Protocol target descriptor
EAh - FFh Reservéd for target descriptors
P Block devices are those with peripheral device type codes 0h (i.e, direct access block), 5h (i.e., CD/DYD),
and Eh (i.e., simplified direct:access). Stream devices are those devices with peripheral device type codes
1h (i.e., sequential-access)’and 3h (i.e., processor). Sequential-access stream (indicated by the term tape
in the shorthand column) devices are those with peripheral device type code 1h. See 6.4.2 for periphgral
device type code definitions.
P The application-client shall use the RECEIVE COPY RESULTS with a RECEIVE DATA service action|to
retrieve data<held for it by the copy manager (see 6.17.3).
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6.3.6 Target descriptors
6.3.6.1 Target descriptors introduction

All target descriptors are 32 bytes in length and begin with a four-byte header (see table 53) containing the
DESCRIPTOR TYPE CODE field that identifies the format of the descriptor. The assigned descriptor type code values
are shown in table 52. Support for each target descriptor format is optional. If a copy manager receives an unsup-
ported descriptor type code in a target descriptor, the command shall be terminated with CHECK CONDITION
status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set to UNSUPPORTED
TARGET DESCRIPTOR TYPE CODE.

Table 53 — Target descriptor format

Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (EOh - FFh)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (LSB)
4 :
p Target descriptor parameters
28 . N
a1 Device type specific parameters

The DESCRIPTOR TYPE CODE field is described in 6.3.5.

The LU ID TYPE field (see table 54) specifies the.interpretation of the LU IDENTIFIER field in target descriptrs that
corftain a LU IDENTIFIER field.

Table 54 — Lu ID TYPE field

Code LU IDENTIFIER field contents | Reference
00b. Logical Unit Number SAM-3
Otb Proxy Token 8.3.1.6.2

10b - 11b | Reserved

Support for LU ID type codes other than 00b is optional. If a copy manager receives an unsupported LU |D type
code, the commandyshall be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL
RE[QUEST, and the-additional sense code set to INVALID FIELD IN PARAMETER LIST.

If the LU ID.TYPE field specifies that the LU IDENTIFIER field contains a logical unit number, then the LU IDENTIFIER field
spgcifies\the logical unit within the SCSI device specified by other fields in the target descriptor that shall be the
soyree.or destination for EXTENDED COPY operations.

If the LU ID TYPE field specifies that the LU IDENTIFIER field contains a proxy token (see 8.3.1.6.2), then the copy
manager shall use the LU IDENTIFIER field contents to obtain proxy access rights to the logical unit associated with
the proxy token. The logical unit number that represents the proxy access rights shall be the source or destination
for EXTENDED COPY operations.

The copy manager should obtain a LUN value for addressing this logical unit by sending an ACCESS CONTROL
OUT command with ASSIGN PROXY LUN service action (see 8.3.3.11) to the access controls coordinator of the
SCSI target device that is identified by other fields in the target descriptor. The copy manager shall use a LUN
assigned on the basis of a proxy token only for those commands that are necessary for the processing of the
EXTENDED COPY command whose parameter data contains the proxy token. When the copy manager has
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completed EXTENDED COPY commands involving a proxy token, the copy manager should release the LUN
value using an ACCESS CONTROL OUT command with RELEASE PROXY LUN service action (see 8.3.3.12).

EXTENDED COPY access to proxy logical units is to be accomplished only via LU ID type 01b. If the copy
manager receives a target descriptor containing LU ID type 00b and a logical unit number matching a LUN value
that the copy manager has obtained using an ACCESS CONTROL OUT command with ASSIGN PROXY LUN
service action, then the EXTENDED COPY command shall be terminated with CHECK CONDITION status, with
the sense key set to COPY ABORTED, and the additional sense code set to COPY TARGET DEVICE NOT
REACHABLE.

A null device (NUL) bit set to zero specifies that the target descriptor identifies a SCSI device that is €xpgcted to
respond to an INQUIRY command and to which data movement commands may be sent. A NULbib set|to one
spdcifies that the descriptor identifies a null device that is not expected to be the recipient of any SCSI commands.
If NUL is one, bytes 4-27 of the target descriptor shall be ignored. If the processing required by a s¢gment
degcriptor necessitates sending a command to a copy target device whose target descriptaor-has the NUL bt set to
ong, then the EXTENDED COPY command shall be terminated as if an unreachable copy\target device hgdd been
engountered (see 6.3.3).

NOTE 18 - Target descriptors with the NUL bit set to one are useful for processing the-residual data from previoys
segment descriptors without affecting any media. (E.g., a segment descriptorof type 06h (stream device o
discard) with a byte count of zero, CAT equal to zero, and a null source target descriptor with PAD equal to one may
be used to discard all residual data.)

The PERIPHERAL DEVICE TYPE field is described in 6.4.2. The value if the DESCRIPTOR TYPE CODE field detgrmines
the|format of the target descriptor parameters that follow the four-byte header and precede the device type gpecific
parameters. The values in the DESCRIPTOR TYPE CODE field are_listed in table 52.

The value in the PERIPHERAL DEVICE TYPE field determines the format of the device type specific paramet¢rs that
follpw the target descriptor parameters. The device type(Specific parameters convey information specific to the type
of device identified by the target descriptor.

Table 55 lists the peripheral device type code values having formats defined for the device type specific pargmeters
in @ target descriptor. Peripheral device types with code values not listed in table 55 are reserved in the
EXTENDED COPY parameter list.

Table 55 — Device type specific parameters in target descriptors

Peripheral
Device Type Reference | Description Shorthand
00h, 04h, 05h,/07h, and OEh 6.3.6.4 Block devices Block
01h 6.3.6.5 Sequential-access devices | Stream or Tape
03h 6.3.6.6 Processor devices Stream

The RELATIVE INITIATOR PORT IDENTIFIER field specifies the relative port identifier (see 3.1.88) of the initiajor port
within the.SCSI device that the copy manager shall use to access the logical unit described by the target degcriptor,
if shch™access requires use of an initiator port (i.e., if the logical unit is in the same SCSI device as tHe copy
mapager, the RELATIVE INITIATOR PORT IDENTIFIER field is ignored). A RELATIVE INITIATOR PORT IDENTIFIER fielf set to
zero specifies that the copy manager may use any initiator port or ports within the SCSI device.

The copy manager may, as part of processing a segment descriptor, verify the information in a target descriptor’s
device specific fields. However, when verifying the information, the copy manager shall not issue any commands
that change the position of read/write media on the copy target device without returning the media to its original
position. Any errors encountered while verifying the information shall be handled as described in 6.3.3.
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The target descriptor format shown in table 56 instructs the copy manager to locate a SCSI target device and
logical unit that returns a Device Identification VPD page (see 7.6.3) containing an Identification descriptor having
the specified CODE SET, ASSOCIATION, IDENTIFIER TYPE, IDENTIFIER LENGTH, and IDENTIFIER field values. The copy
manager may use any N_Port, target port identifier and logical unit number values that result in matching VPD field
values to address the logical unit. If multiple target port identifiers and logical unit number combinations access
matching VPD field values, the copy manager may use any combination to address the logical unit and shall try
other combinations in the event that one combination becomes non-operational during the processing of an

EXTENDED COPY command.

Table 56 — ldentification descriptor target descriptor format

Bit
7
Byte 6 5 4 3 2 1

0 DESCRIPTOR TYPE CODE (E4h)

1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE

2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER

3 (LYB)

4 Reserved CODE SET

5 Reserved ASSOCIATION IDENTIFIER TYPE

6 Reserved

7 IDENTIFIER LENGTH (n-7)

8
IDENTIRIER

n

N+1
Reserved

27

28 . .

a1 Device type specific parameters

Thé DESCRIPTOR TYPE CODE field;-PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT IDENTIFIHR field,

and the device type specific parameters are described in 6.3.6.1.

The LU ID TYPE field is reserved for this target descriptor.

The contents of thé GODE SET, ASSOCIATION, IDENTIFIER TYPE, IDENTIFIER LENGTH, and IDENTIFIER fields are specified

in 71.6.3.

The identifierlength shall be 20 or less. If the identifier length is 20, there shall be no reserved bytes betw

target descCriptor parameters and the device type specific parameters.

ben the

Sorme tombimations of tode Set;,assocration, fdentifiertype, Tdentifier tengthandidentifierdo ot uniquety
logical unit to serve as a copy target device. The behavior of the copy manager when such combinations are

received is unpredictable.

ntify a
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.6.3 Alias target descriptor format

The target descriptor format shown in table 57 instructs the copy manager to locate a SCSI target port and logical
unit using the alias list (see 3.1.7) designation associated with the specified alias value. The alias list is maintained
using the CHANGE ALIASES command (see 6.2).

Table 57 — Alias target descriptor format

Bit
7 6 5 4 3 2 1
Byte
0 DESCRIPTOR TYPE CODE (E6h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (L$B)
4
LU IDENTIFIER
11
12
ALIAS VALUE
19
20
Reserved
27
28 . o
a1 Device type specific parameters

The DESCRIPTOR TYPE CODE field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT IDENTIFIER field,

and

The ALIAS VALUE field specifies an alias value-in the alias list as managed by the CHANGE ALIASES co

(se

Wh
ac
deqd
dey
targ
ALl

6.3

The

vallies 00h;-04h, 05h, 07h, and OEh) is shown in table 58.

the device type specific parameters are described in 6.3.6.1.

b 6.2) and maintained by the device server:

en the device server first processes an alias target descriptor, it shall check the value of the ALIAS VALUE
brresponding entry in the alias list.-If the value is not in the alias list or the device server is unable to valig
ignation (see 6.2.3) associated*with the alias value, the command shall be terminated because the cop

et descriptors in the parameter data is responsible for providing a valid entry in the alias list using the CH
IASES command (see-6:2) prior to sending the EXTENDED COPY command.

6.4 Device type specific target descriptor parameters for block device types

format forithe device type specific target descriptor parameters for block device types (i.e., device typ

Table 58 — Device type specific target descriptor parameters for block device types

mmand

field for
ate the
target

ice is unavailable (see 6.8:3) An application client generating EXTENDED COPY commands that includle alias

1IANGE

e code

Byt'z" 7 5 4 3 2 0
28 Reserved PAD Reserved
29 (MSB)
30 DISK BLOCK LENGTH
31 (LSB)
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The PAD bit is used in conjunction with the CAT bit (see 6.3.7.1) in the segment descriptor to determine what action
should be taken when a segment of the copy does not fit exactly into an integer number of destination blocks (see
6.3.7.2).

The DISK BLOCK LENGTH field contains the number of bytes in a disk block, excluding any protection information (see
SBC-2), for the logical device being addressed.

The copy manager may read ahead from sources of block device type (i.e., the copy manager may perform read
operations from a source disk at any time and in any order during processing of an EXTENDED COPY command,
proyided that the relative order of writes and reads on the same blocks within the same target descriptor.dpes not
differ from their order in the segment descriptor list).

6.3]6.5 Device type specific target descriptor parameters for sequential-access device types

The format for the device type specific target descriptor parameters for the sequential-access device type (i.e.,
deMice type code value 01h) is shown in table 59.

Table 59 — Device type specific target descriptor parameters for sequential-access device types

Btheit 7 6 5 4 3 5 1 i
28 Reserved PAD Reserved FIXED
29 (MSB)

30 STREAM BLOCK LENGTH
31 (LSB)

The contents of the FIXED bit and STREAM BLOCK LENGTH field are combined with the STREAM DEVICE TRANSFER
LENGTH FIELD in the segment descriptor to determinethe length of the stream read or write operation as spegified in
table 60.

Table 60 -< Stream device transfer lengths

KIXED | STREAM BLOCK

bit LENGTH field | Description

0 000000h Use.variable length reads or writes. The number of bytes for each read or writg is
specified by the STREAM DEVICE TRANSFER LENGTH field in the segment descriptpr.

0 000001h - The command shall be terminated with CHECK CONDITION status, with the s¢nse

FFFFFEh key set to ILLEGAL REQUEST, and the additional sense code set to INVALID
FIELD IN PARAMETER LIST.

1 000000h The command shall be terminated with CHECK CONDITION status, with the s¢nse
key set to ILLEGAL REQUEST, and the additional sense code set to INVALID
FIELD IN PARAMETER LIST

1 000001h - Use fixed record length reads or writes. The number of bytes for each read or write
FEFEFFEQ shall be the product of the STREAM BLOCK LENGTH field and the STREAM DEVICE
TRANSFER LENGTH field in the segment descriptor.

The PAD bit is used in conjunction with the CAT bit (see 6.3.7.2) in the segment descriptor to determine what action
should be taken when a segment of the copy does not fit exactly into an integer number of destination blocks (see
6.3.7.2).

All read commands issued to sequential-access type devices shall have the siLI bit equal to zero.
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The copy manager shall not read ahead from sources of stream device type (i.e., the read operations required by a
segment descriptor for which the source is a stream device shall not be started until all write operations for
previous segment descriptors have completed).

6.3.6.6 Device type specific target descriptor parameters for processor device types

The format for the device type specific target descriptor parameters for the processor device type (i.e., device type
code value 03h) is shown in table 61.

[ Table 61— Device type specific target descriptor parameters for processor device types |

Bthelt 7 6 5 4 3 2 1 q
28 Reserved PAD Reserved
29

Reserved
31

The PAD bit is used in conjunction with the CAT bit (see 6.3.7.2) in the segment descriptor to determine wha} action
shquld be taken when a segment of the copy does not fit exactly into an integer number of SEND or RHCEIVE
commands (see 6.3.7.2).

Whlen the processor device is a source, the number of bytes to be transferred by a SEND command shall be
spqcified by STREAM DEVICE TRANSFER LENGTH field in the segment.descriptor. When the processor devjce is a
degtination, the number of bytes to be transferred by a RECEIVE ‘¢ommand shall be specified by STREAM|DEVICE
TRANSFER LENGTH field in the segment descriptor.
6.3|7 Segment descriptors

6.3|7.1 Segment descriptors introduction

Segment descriptors (see table 62) begin with(an eight byte header.

Table 62 — Segment descriptor header

Bit
Byte 7 6 5 4 3 2 1 (

0 DESCRIPTOR TYPE CODE (00h-3Fh)
1 Reserved DC CAT
2 MSB

( ) DESCRIPTOR LENGTH (n-7)
3 (L$B)
4 MSB

( ) SOURCE TARGET DESCRIPTOR INDEX
5 (L$B)
6 MSB

( ) DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8

Segment descriptor parameters

n

The DESCRIPTOR TYPE CODE field is described in 6.3.5. Support for each segment descriptor format is optional. If a
copy manager receives an unsupported descriptor type code in a segment descriptor, the command shall be termi-
nated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense
code set to UNSUPPORTED SEGMENT DESCRIPTOR TYPE CODE.
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The destination count (DC) bit is only applicable to segment descriptors with descriptor type code values of 02h and
0Dh (see 6.3.7.5). The DC bit is reserved for all other segment descriptors.

The CAT bit is described in 6.3.7.2.

The DESCRIPTOR LENGTH field contains the length in bytes of the fields that follow the DESCRIPTOR LENGTH field in the
segment descriptor. For each descriptor type code value, the length should be constant.

The SOURCE TARGET DESCRIPTOR INDEX field contains an index into the target descriptor list (see 6.3.1) identifying

the[source copy target device. The DESTINATION TARGET DESCRIPTOR INDEX field contains an index into th¢ target

de
req
the

criptor list (see 6.3.1) identifying the destination copy target device. Some segment descriptor formats
ire @ SOURCE TARGET DESCRIPTOR INDEX field or a DESTINATION TARGET DESCRIPTOR INDEX fieldsih-whid
field is reserved.

If t
DE
C

UN

6.3

In g

e copy target device identified by a SOURCE TARGET DESCRIPTOR INDEX field or a;DESTINATION 1
CRIPTOR INDEX field is not accessible to the copy manager, then the command shall be terminated with ¢
NDITION status, with the sense key set to COPY ABORTED, and the additional sense code]

EACHABLE COPY TARGET.

7.2 Segment descriptor processing

rocessing a segment descriptor, the copy manager may be required to:

a) Read source data by issuing data input commands to the séurce device;

b) Process data, an operation that generally designates data.as destination data intended for transfe

destination device; and
c) Write some or all of the destination data to the destination device.

do not
h case

[ARGET
CHECK
set to

I to the

The number of blocks to read and write, the number of bytes to process, and the nature of processing ar¢ deter-

3

SOy

Exd

Any
sol
seg
deqd

ired by the segment descriptor type code, the parameters of the segment descriptor, and the amount of 1

rce or destination data retained from the previetis segment, if any.
ept as otherwise specified by particular segment descriptor type codes:

a) Just enough whole-block read operations shall be performed to supply, together with residual sour
from the previous segment or. segments, the number of bytes to be processed;

b) Processing consists of-removing bytes from the source data and designating them as destinatig
without change; and

c) As many whole-block"write operations as possible shall be performed with the destination data, in
any residual destination data from the previous segment or segments.

residual source data from the previous segment or segments shall be processed before any data read f
rce device during processing of the current segment descriptor. Any residual destination data from the p

esidual

Ce data
n data,
cluding

om the
revious

ment or&egments shall be written before any data processed during processing of the current s¢gment

criptor:
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Exceptions and clarifications to these general rules are described in table 63 and the subclauses it references.

Table 63 — Descriptor Type Code Dependent Copy Manager Processing (part 1 of 2)

the source data and discarded.

Segment Descriptor Type Code Reference | Description
00h (block—> stream) or 6.3.7.3 | The number of bytes processed is determined by the
0Bh (block—> stream+application client) BLOCK DEVICE NUMBER OF BLOCKS field for the source
02h (block— block) or 6.3.7.5 blocks (§ee e;ppllcable type code definition subclauses
Optr{btock—> btockFapptication chiemnt) for-detaiisy:
with bc=0
02h (block— block) or 6.3.7.5 The number of blocks or byte range specified shgll be
0Dh (block—> block+application client) output to the destination device. If residual destinption
with bc=1 data is sufficient to perform the output;then no data
01h (stream—> block) or 6.3.7.3 shal(lj bg pr:o:ﬁ)ssed. Other\éwser,]_]uhst as r_nucrlw datq Zs
0Ch (stream—> block+application client) needed shall be processe (which may invo ve repding
data from the source device) 'so that the destinatipn
6.3.7.12 | data (which includes anyresidual destination datd from
09%h (stream—> block<o>) ] : o
the previous segment).is sufficient. @

03h (stream—> stream) or 6.3.7.6 The number of bytes)specified in the segment
OEh (Stream_) Stl’eam+app|icati0n Cli‘ descriptor Sha” be processed. a
ent)
04h (inline— stream) 6.3.7.7 | The specified number of bytes of inline or embedgled

| 6.3.7.8 data shall'be appended to the destination data, and no
0%h (embedded— stream) R source data shall be processed.
06h (stream—> discard) 6.3.7.9 The specified number of bytes shall be removed from

a

for retrieval by the application client.

For segment descriptor type codes 0Bh, 0Ch,®0DBh and OEh, a copy of the processed data shall also b¢ held
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Table 63 — Descriptor Type Code Dependent Copy Manager Processing (part 2 of 2)

Segment Descriptor Type Code Reference | Description

07h (verify device operation) 6.3.7.10 | No data shall be processed and no read or write opera-

10h (filemark—> tape) 6.3.7.14 tions shall be performed on copy target devices.

Residual source or destination data, if any, shall be
11h (space— tape) 6.3.7.15 | retained or discarded as if the CAT bit were equal to

12h (locate— tape) 6.3.7.16 | one.

14h (register persistent reservation key) 6.3.7.18

6.3.7.11 | The required blocks shall be read from the. sourc
device, the designated byte range shall be extracted as
08h (block<o>—> stream) source data, and the designated numberof byte
(starting with residual source data, if'@ny) shall b
processed.

6.3.7.13 | The source byte range specified shall be read intp
source data, the number.of bytes specified shall e
0Ah (block<o>—> block<o>) moved from source data'‘te destination data, and the

specified destination'byte range shall be written ysing
destination data,

6.3.7.9 | The specified number of bytes shall be removed from
the sourcerdata and held for retrieval by the appligation
client.

OFkh (stream—> discard+application cli-
ent)

6.3.7.17 | The:data movement shall not involve processing @s
desctibed in this subclause. Residual source or desti-

13h (<i>tape—> <i>tape) nation data, if any, shall not be used and shall be
retained or discarded as if the CAT bit were equal|to
one.

For segment descriptor type codes 0Bh, 0Ch, 0Dh and OEh, a copy of the processed data shall also bg held
for retrieval by the application client.
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Reads and writes shall be performed using whole-block transfer lengths determined by the block size, transfer
length, or both. Therefore some source data may remain unprocessed and some destination data may not have
been transferred at the end of a segment. If so, the residue shall be handled according to the CAT bit in the segment
descriptor and the PAD bits of the source and destination target descriptors, as defined in table 64.

Table 64 — PAD and CAT bit definitions

PAD bit in

—Seurce— inatien
target target
lescriptor | descriptor | CAT bit

Copy manager action

Oori Oori 1

Any residual source data shall be retained as source datafor a su
quent segment descriptor. Any residual destination data-shall be
retained as destination data for a subsequent segment descriptor.
shall not be an error if either the source or destination target index i
following segment descriptor does not match, the ‘corresponding ta
index with which residual data was originally associated. If the CAT
set to one on the last segment of an EXTENDED COPY command
residual data shall be discarded and-this"shall not be considered &
error.

DSe-

It
h the
[get
bit is
any
n

Any residual source data shall be discarded. Any residual destinat
data shall be padded with Zeroes to make a whole block transfer.

on

Any residual source data shall be handled as if the CAT bit is equa
one (i.e., discarded on.the last segment and retained otherwise). A
residual destination data shall be padded with zeroes to make a w|

block transfer..2

—

(]

ny
hole

Any residualsource or destination data shall be discarded.

If there.is‘residual source or destination data, the EXTENDED CO
command shall be terminated with CHECK CONDITION status, w
theé.sense key set to COPY ABORTED, and the additional sense ¢
set to UNEXPECTED INEXACT SEGMENT.

PY
th
bde

following conditions are met:

' When the CAT bit is set to zero‘and the destination target descriptor has the PAD bit set to one, the
EXTENDED COPY commadnd shall be terminated with CHECK CONDITION status, with the sense ke
to COPY ABORTED, and the additional sense code set to UNEXPECTED INEXACT SEGMENT if any

a) If any residual destination data is present after writing the designated byte range for a segment
descriptor of type 09h (stream—> block <o>) or 0Ah (block<o>—> block<o>); or

b) If any residual destination data is present after the designated number of blocks have been written
segmentddescriptor of type 02h (block— block) with DC set to one, 0Dh (block—> block+application
client)\With DC set to one, 01h (stream—> block) or 0Ch (stream—> block+application client).

y set
bf the

for a

Af

w segment descriptors have either no source or no destination and handling of the PAD bit for those des

Criptors

shdll'be as follows. For segment descriptor types 04h (inline— stream, see 6.3.7.7) and 05h (embedded—

stream,

see 6.3.7.8), the handling shall be as if the PAD is set to zero for the source target descriptor. For segment
descriptor types 06h and OFh (stream—> discard and stream—> discard+application client, see 6.3.7.9), handling
shall be as if the PAD is set to zero for the destination target descriptor.
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6.3.7.3 Block device to stream device operations
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The segment descriptor format shown in table 65 is used by the copy operations that move data from a block

device to a stream device or vice versa.

Table 65 — Block device to or from stream device segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (00h, 01h, 0Bh, or 0Ch)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (0014h)
3 (LSB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LSB)
6 (MSB)
DESTINATION TARGET DESCRIPTORJINDEX
7 (LYB)
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (LSB)
12 Reserved
13 Reserved
14 (MSB)
BLOCK DEVICE NUMBER OF BLOCKS
15 (LYB)
16 (MSB)
BLOCK DEVICE LOGICAL BLOCK ADDRESS
23 (L$B)
The DESCRIPTOR TYPE CODE field.is described in 6.3.5 and 6.3.7.1. Two DESCRIPTOR TYPE CODE values (yise the
sedment descriptor format shown in table 65 and described in this subclause.
Forldescriptor type code-00h (block—> stream) or descriptor type code 0Bh (block— stream+application clignt), the
cofy manager shall copy-the data from the source block device identified by the SOURCE TARGET DESCRIPTOR INDEX
field to the destination-stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX field using theg logical
blogks starting at the location identified by the BLOCK DEVICE LOGICAL BLOCK ADDRESS field. As many blocks $hall be
reafd as necessary to process (see 6.3.7.2) a number of bytes equal to the contents of the DISK BLOCK LENGTH field
in the target.descriptor for the source device times the contents of the BLOCK DEVICE NUMBER OF BLOCKS fidld. The
datp shalbbe written to the stream device starting at the current position of the media.
For dneﬁripfnr type code OBh (hlnr\l(_\ efrnam.l.npplir\nfinn r\linnf), the Ccopy-manager also shall hold a copy of the

processed data for delivery to the application client upon completion of the EXTENDED COPY command in
response to a RECEIVE COPY RESULTS command with RECEIVE DATA service action as described in 6.17.3.
The minimum amount of held data supported by the copy manager is returned in the response data for the
RECEIVE COPY RESULTS command with OPERATING PARAMETERS service action (see 6.17.4). If the copy
manager supports the 0Bh descriptor type code, it also shall support the RECEIVE COPY RESULTS command

with RECEIVE DATA service action.

The CAT bit is described in 6.3.7.2.
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The DESCRIPTOR LENGTH field shall contain 20 (0014h). The SOURCE TARGET DESCRIPTOR INDEX and DESTINATION
TARGET DESCRIPTOR INDEX fields are described in 6.3.7.1.

The STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written on each write operation to the
stream device. See 6.3.6.5 for a description of how data in the STREAM DEVICE TRANSFER LENGTH field in the
segment descriptor interacts with data in the STREAM BLOCK LENGTH field in the device type specific target
descriptor parameters for the sequential-access device type.

The BLOCK DEVICE NUMBER OF BLOCKS field specifies the length, in source logical blocks, of data to be processed

(se
any
wh

The
this

6.3

The

P 6.3.7.2) In the segment. A value of zero shall not be considered as an error. No data shall be process
residual destination data retained from a previous segment shall be written if possible to the destin
ble-block transfers. A value of zero shall not modify the handling of residual data.

BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting logical block address onythe block de
segment.

7.4 Stream device to block device operations

segment descriptor format shown in table 65 (see 6.3.7.3) also is used by the‘copy operations that mo

fromn a stream device to a block device. Two DESCRIPTOR TYPE CODE values Us€ the segment descriptor

shd

For
cof
IND
strg
att
Sp§

For
pro
res

wn in table 65 and described in this subclause.

descriptor type code 01h (stream—> block) or descriptor type code 0€h (stream—> block+application clig
y manager shall copy the data from the source stream devicefidentified by the SOURCE TARGET DES(
EX field to the destination block device identified by the DESFINATION TARGET DESCRIPTOR INDEX field ug
am data starting at the current position of the stream device. The data shall be written to logical blocks
he location identified by the BLOCK DEVICE LOGICAL BLOCK'*ADDRESS field and continuing for the number o
cified in the BLOCK DEVICE NUMBER OF BLOCKS field.

descriptor type code 0Ch (stream—> block+application client), the copy manager also shall hold a cop

bonse to a RECEIVE COPY RESULTS command with RECEIVE DATA service action as described in

The minimum amount of held data supported by the copy manager is returned in the response data

RE
ma

CEIVE COPY RESULTS command.with OPERATING PARAMETERS service action (see 6.17.4). If th
hager supports the 0Ch descriptor type code, it also shall support the RECEIVE COPY RESULTS co

with RECEIVE DATA service action.

The

CAT bit is described in 63.72.

The DESCRIPTOR LENGTH-field shall contain 20 (0014h). The SOURCE TARGET DESCRIPTOR INDEX and DEST

TAH

Thd
on

the
des

GET DESCRIPTOR INPEX fields are described in 6.3.7.1.

STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be read from the source stream
bach read gperation. See 6.3.6.5 for a description of how data in the STREAM DEVICE TRANSFER LENGTH
segment-descriptor interacts with data in the STREAM BLOCK LENGTH field in the device type specifi
criptor' parameters for the sequential-access device type.

ed, but
ation in

vice for

ve data
format

nt), the
RIPTOR
ing the
starting
blocks

of the

cessed data for delivery to the application client upon completion of the EXTENDED COPY command in

6.17.3.
for the
e copy
mmand

NATION

device
field in
target

Th

zero specifies that no blocks shall be written in this segment. This shall not be considered as an error.

BLOCK DEVICE NUMBER OF BLOCKS field Specifies the number DIOCKS 10 be written by the segment. A value of

The BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting logical block address on the block device for
this segment.
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6.3.7.5 Block device to block device operations

The segment descriptor format shown in table 66 is used by the copy operations that move data from a block
device to a block device.

Table 66 — Block device to block device segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (02h or ODh)
1 Reserved DC CAT
2 MSB
( ) DESCRIPTOR LENGTH (0018h)
3 (LSB)
4 MSB
( ) SOURCE TARGET DESCRIPTOR INDEX
5 (L$B)
6 MSB
( ) DESTINATION TARGET DESCRIPTORINDEX
7 (L$B)
8 Reserved
9 Reserved
10 MSB
( ) BLOCK DEVICE NUMBER OF BLOCKS
11 (L$B)
12 MSB
( ) SOURCE _BLOCK DEVICE LOGICAL BLOCK ADDRESS
19 (L$B)
20 MSB
( ) DESTINATION BLOCK DEVICE LOGICAL BLOCK ADDRESS
27 (LSB)

The DESCRIPTOR TYPE CODE field is deseribed in 6.3.5 and 6.3.7.1. Two DESCRIPTOR TYPE CODE values Uise the
sedment descriptor format shown in table'66 and described in this subclause.

For descriptor type code 02h (bleck—> block) or descriptor type code 0Dh (block—> block+application client), the
cogy manager shall copy the data from the source block device identified by the SOURCE TARGET DESCRIPTOR INDEX
field to the destination block ‘device identified by the DESTINATION TARGET DESCRIPTOR INDEX field using thel logical
blogks starting at the loeation identified by the SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field. The daga shall
be written to logical blocks starting at the location identified by the DESTINATION BLOCK DEVICE LOGICAY BLOCK
ADDRESS field.

If the DC bit equals zero, then as many blocks shall be read as necessary to process (see 6.3.7.2) a number of
bytes equalfo’the contents of the DISK BLOCK LENGTH field in the target descriptor for the source device times the
corftents‘\of-the BLOCK DEVICE NUMBER OF BLOCKS field, and as many writes as possible shall be performefl using
any residual destination data from the previous segment and the data processed in this segment. If thg DC bit

equalsenetherthenumberof-blocks-specified-by-the-BrocK- DEHEENUMBER-OFBLOcKS-Ffetd-shalH-be-writteh to the
destination block device, as many bytes shall be processed as necessary for these writes to be performed, and as
many blocks shall be read as necessary to supply the data to be processed.

For descriptor type code 0Dh (block— block+application client), the copy manager also shall hold a copy of the
processed data for delivery to the application client upon completion of the EXTENDED COPY command in
response to a RECEIVE COPY RESULTS command with RECEIVE DATA service action as described in 6.17.3.
The minimum amount of held data supported by the copy manager is returned in the response data for the
RECEIVE COPY RESULTS command with OPERATING PARAMETERS service action (see 6.17.4). If the copy
manager supports the 0Dh descriptor type code, it also shall support the RECEIVE COPY RESULTS command
with RECEIVE DATA service action.
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The CAT bit is described in 6.3.7.2.

The destination count (DC) bit specifies whether the BLOCK DEVICE NUMBER OF BLOCKS field refers to the source or
destination device. A DC bit set to zero specifies that the BLOCK DEVICE NUMBER OF BLOCKS field refers to the source
device. A DC bit set to one specifies that the BLOCK DEVICE NUMBER OF BLOCKS field refers to the destination device.

The DESCRIPTOR LENGTH field shall contain 24 (0018h). The SOURCE TARGET DESCRIPTOR INDEX and DESTINATION
TARGET DESCRIPTOR INDEX fields are described in 6.3.7.1.

If DE is set to zero, the BLOCK DEVICE NUMBER OF BLOCKS field specifies the number of blocks to be processdd. If bc
is get to one, the BLOCK DEVICE NUMBER OF BLOCKS field specifies the number of blocks to be written to\the desti-
natfon device. A value of zero shall not be considered as an error. If the DC bit equals one, a value of-zero specifies
that no destination blocks shall be written and the only processing to be performed is that any residual source or
degtination data from the previous segment shall be handled as residual data as described in6/3.7.2. If th¢ DC bit
eqyals zero, a value of zero specifies that no source blocks shall be read and no source datarshall be progessed,
but| any residual destination data from a previous segment shall be written if possible 1o the destination in
whole-block transfers, and any residual data shall be handled as described in 6.3.7.2,

The SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the logical blogk*address from which the feading
of data shall start.

The DESTINATION BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the“logical block address to which the writing
of data shall begin.
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The segment descriptor format shown in table 67 is used by the copy operations that move data from a stream
device to a stream device.

Table 67 — Stream device to stream device segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (03h or OEh)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (0010h)
3 (LSB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LSB)
6 (MSB)
DESTINATION TARGET DESCRIPTORJINDEX
7 (LYB)
8 Reserved
9 (MSB)
10 SOURCE STREAM BEVICE TRANSFER LENGTH
11 (LSB)
12 Reserved
13 (MSB)
14 DESTINATION STREAM DEVICE TRANSFER LENGTH
15 (LYB)
16 (MSB)
BYTE COUNT
19 (LSB)
The DESCRIPTOR TYPE CODE field.is described in 6.3.5 and 6.3.7.1. Two DESCRIPTOR TYPE CODE values (yise the
sedment descriptor format shown in table 67 and described in this subclause.
Forldescriptor type code.03h (stream—> stream) or descriptor type code OEh (stream—> stream+application|client),
the|copy manager shall.eopy the data from the source stream device identified by the SOURCE TARGET DESGRIPTOR
INDEX field to the destination stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX field. Data shall
be fead from the sodrce stream device starting at the current position of the source stream device. Data ghall be
wri‘]‘ten to the.destination stream device starting at the current position of the destination stream device. The BYTE
COUNT field defines the number of bytes to be processed (see 6.3.7.2) by the copy manager. The copy manager
shdll perform read operations as necessary to supply the source data, and as many write operations as possible
using-the destination data.

For descriptor type code OEh (stream—> stream+application client), the copy manager also shall hold a copy of the
processed data for delivery to the application client upon completion of the EXTENDED COPY command in
response to a RECEIVE COPY RESULTS command with RECEIVE DATA service action as described in 6.17.3.
The minimum amount of held data supported by the copy manager is returned in the response data for the
RECEIVE COPY RESULTS command with OPERATING PARAMETERS service action (see 6.17.4). If the copy
manager supports the OEh descriptor type code, it also shall support the RECEIVE COPY RESULTS command
with RECEIVE DATA service action.

The CAT bit is described in 6.3.7.2.
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The DESCRIPTOR LENGTH field shall contain 16 (0010h). The SOURCE TARGET DESCRIPTOR INDEX and DESTINATION
TARGET DESCRIPTOR INDEX fields are described in 6.3.7.1.

The SOURCE STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be read from the source stream
device on each read operation. See 6.3.6.5 for a description of how data in the SOURCE STREAM DEVICE TRANSFER
LENGTH field in the segment descriptor interacts with data in the STREAM BLOCK LENGTH field in the device type
specific target descriptor parameters for the source sequential-access device type.

The DESTINATION STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written to the destination
strjam device on each write operation. See 6.3.6.5 for a description of how data in the DESTINATION STREAM|DEVICE
TRANSFER LENGTH field in the segment descriptor interacts with data in the STREAM BLOCK LENGTH field inthg device
type specific target descriptor parameters for the destination sequential-access device type.

The BYTE COUNT field specifies the number of bytes that shall be processed for this segment descriptor. A yalue of
zerp shall not be considered as an error, and specifies that no source blocks shall be read andmo source data shall
be processed. However, a value of zero specifies that any residual destination data fromya\previous segm%:nt shall
be jwritten if possible to the destination in whole-block transfers, and any residualdata shall be handlled as

degcribed in 6.3.7.2.
6.3|7.7 Inline data to stream device operation
The¢ segment descriptor format shown in table 68 instructs the copy"manager to write inline data from the
EXTENDED COPY parameter list to a stream device.
Table 68 — Inline data to stream device segment descriptor
Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (04h)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (0010h)
3 (L$B)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (L$B)
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (L$B)
12 (MSB)
INLINE DATA OFFSET
15 {ESB)
16 (MSB)
INLINE DATA NUMBER OF BYTES
19 (LSB)

The DESCRIPTOR TYPE CODE field is described in 6.3.5 and 6.3.7.1. Descriptor type code 04h (inline— stream)
instructs the copy manager to write inline data from the EXTENDED COPY parameter list to a stream device. The
inline data shall be read from the optional inline data at the end of the EXTENDED COPY parameter list. The data
shall be written to the destination stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX field
starting at the current position of the stream device. Any residual destination data from a previous segment
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descriptor shall be written before the data of the current segment descriptor. Any residual source data from a
previous segment descriptor shall not be processed (see 6.3.7.2), and shall be handled as residual source data.

The CAT bit is described in 6.3.7.2.

The DESCRIPTOR LENGTH field shall contain 16 (0010h). The DESTINATION TARGET DESCRIPTOR INDEX field is
described in 6.3.7.1.

The STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written to the stream device on each
wrife operation. See 6.3.6.5 for a description of how data in the STREAM DEVICE TRANSFER LENGTH field in the
segment descriptor interacts with data in the STREAM BLOCK LENGTH field in the device type specifiq target
degcriptor parameters for the destination sequential-access device type.

The value in the INLINE DATA OFFSET field is added to the location of the first byte of inline data in'the EXTENDED
COPY parameter list (see table 51) to locate the first byte of inline data to be written to the’stream devige. The
INLINE DATA OFFSET value shall be a multiple of 4.

The INLINE DATA NUMBER OF BYTES field specifies the number of bytes of inline data that are to be transferrefl to the
strgam device. A value of zero shall not be considered an error.

If the sum of the INLINE DATA OFFSET and the INLINE DATA NUMBER OF BYTES-values exceeds the value in the INLINE
DATA LENGTH field (see table 51), the copy manager shall terminate the command with CHECK CONDITION| status,
with the sense key set to COPY ABORTED, and the additional sense code set to INLINE DATA LENGTH
EXCEEDED.
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6.3.7.8 Embedded data to stream device operation

The segment descriptor format shown in table 69 instructs the copy manager to write embedded data from the
segment descriptor to a stream device.

Table 69 — Embedded data to stream device segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (05h)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (n-3)
3 (LSB)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTORJINDEX
7 (L$B)
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (LSB)
12 (MSB)
EMBEDDEDR/DATA NUMBER OF BYTES
13 (L$B)
14
Reserved
15
16
EMBEDDED DATA
n
The DESCRIPTOR TYPE CODE field«ds\described in 6.3.5 and 6.3.7.1. Descriptor type code 05h (embedded—> $tream)
insjructs the copy manager to)write embedded data from the segment descriptor to a stream devige. The
empedded data shall be read/from the segment descriptor. The data shall be written to the destination [stream
deyjice identified by the DESTINATION TARGET DESCRIPTOR INDEX field starting at the current position of the |[stream
deyice. Any residual destination data from a previous segment descriptor shall be written before the data of the
curfent segment descriptor. Any residual source data from a previous segment descriptor shall not be processed
(seg 6.3.7.2), and’shall be handled as residual source data.
The CAT bit'is\described in 6.3.7.2.
The PESCRIPTOR LENGTH field shall contain the length in bytes of the fields that follow the DESCRIPTOR LENGTH field,
inc |riing the embedded data. The value in the DESCRIPTOR LENGTH field shall be a multiple of4

The DESTINATION TARGET DESCRIPTOR INDEX field is described in 6.3.7.1.

The STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written to the stream device on each
write operation. See 6.3.6.5 for a description of how data in the STREAM DEVICE TRANSFER LENGTH field in the
segment descriptor interacts with data in the STREAM BLOCK LENGTH field in the device type specific target
descriptor parameters for the destination sequential-access device type.
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The EMBEDDED DATA NUMBER OF BYTES field specifies the number of bytes of embedded data that are to be trans-
ferred to the stream device. A value of zero shall not be considered an error. The EMBEDDED DATA NUMBER OF BYTES
value shall be less than or equal to the DESCRIPTOR LENGTH value minus 12.

6.3.7.9 Stream device to discard operation

The segment descriptor format shown in table 70 instructs the copy manager to read data from a stream device
and not copy it to any destination device.

Table 70— Stream device to discard segment descriptor
Bit
Byte 7 6 5 4 3 2 1 (

0 DESCRIPTOR TYPE CODE (06h or OFh)
1 Reserved CAT
2 MSB

( ) DESCRIPTOR LENGTH (000Ch)
3 (LIB)
4 MSB

( ) SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6 Reserved
7 Reserved
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (LYB)
12 MSB

( ) NUMBER OF BYTES
15 (LSB)

The¢ DESCRIPTOR TYPE CODE field is described in 6.3.5 and 6.3.7.1. Two DESCRIPTOR TYPE CODE values (ise the
sedment descriptor format shown in‘table 70 and described in this subclause.

Forl descriptor type code 06h'\(stream—> discard) or descriptor type code OFh (stream—> discard+application
clignt), the copy manager-shall read data as necessary from the source stream device identified by the $OURCE
TAHGET DESCRIPTOR INDEX-field starting at the current position of the source stream device. The number qf bytes
spqcified by the NUMBER OF BYTES field shall be removed from the source data, starting with any residual|source

y desti-
pe held
5e to a
nimum
COPY
RESULTS command with OPERATING PARAMETERS service actlon (see 6.17.4). If the copy manager supports
the OFh (stream—> discard+application client) descriptor type code, it also shall support the RECEIVE COPY
RESULTS command with RECEIVE DATA service action.

The CAT bit is described in 6.3.7.2.

The DESCRIPTOR LENGTH field shall contain 12 (000Ch). The DESTINATION TARGET DESCRIPTOR INDEX field is
described in 6.3.7.1.
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The SOURCE STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be read from the source stream
device on each read operation. See 6.3.6.5 for a description of how data in the SOURCE STREAM DEVICE TRANSFER
LENGTH field in the segment descriptor interacts with data in the STREAM BLOCK LENGTH field in the device type
specific target descriptor parameters for the source sequential-access device type.

The NUMBER OF BYTES field specifies the number of bytes to be removed from the source data.

6.3.7.10 Verify device operation

Theg segment descriptor format shown in table 771 instructs the copy manager 1o verify the accessibility of p SCSI
deMice.
Table 71 — Verify device operation segment descriptor
Bit
Byte 7 6 5 4 3 2 (
0 DESCRIPTOR TYPE CODE (07h)
1 Reserved
2 (MSB)
DESCRIPTOR LENGTH (0008h)
3 (L$B)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (L$B)
6
Reserved
7
8 Reserved TYR
9
Reserved
11

The DESCRIPTOR TYPE CODE field is descriped in 6.3.5 and 6.3.7.1. Descriptor type code 07h instructs th

ma

The
6.3

7.1,

hager to verify the accessibility of the device identified by the SOURCE TARGET DESCRIPTOR INDEX field.

DESCRIPTOR LENGTH field shall'eontain 8 (0008h). The SOURCE TARGET DESCRIPTOR INDEX field is desc

Support for a value of oné.in the TUR (Test Unit Ready) bit is optional. If setting the TUR bit to one is suppor

the
of t
con
the
as

lish

fescribed)in 6.3.3. If the TUR bit is set to zero, then the accessibility should be verified without disturbing

ed unit-attention conditions or ACA conditions (e.g., using the INQUIRY command (see 6.4)).

e copy

ibed in

ed and

TUR bit is set to ope, then a TEST UNIT READY command (see 6.33) shall be used to determine the regadiness
he device. If setting’the TUR to one is not supported and the TUR bit is set to one, then the EXTENDED
hmand shall be-términated with CHECK CONDITION status, with the sense key set to COPY ABORTH
additional-sense code set to INVALID FIELD IN PARAMETER LIST. The SENSE-KEY SPECIFIC field shal

COPY
D, and
be set
estab-
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The segment descriptor format shown in table 72 is used to instruct the copy manager to move data from a block
device with a byte offset to a stream device or vice versa.

Table 72 — Block device with offset to or from stream device segment descriptor

Bit
Byte 7 6 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (08h or 09h)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (0018h)
3 (LIB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6 (MSB)
DESTINATION TARGET DESCRIPTORJINDEX
7 (LYB)
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (LYB)
12 (MSB)
NUMBER.OF BYTES
15 (LYB)
16 (MSB)
BLOCK DEVICE LOGICAL BLOCK ADDRESS
23 (L$B)
24 Reserved
25 Reserved
26 (MSB)
BLOCK DEVICE BYTE OFFSET
27 (LSB)
The DESCRIPTOR TYPE CODE)field is described in 6.3.5 and 6.3.7.1. Descriptor type code 08h (block<o>— $tream)
insfructs the copy manager to copy the data from the source block device identified by the SOURCE TARGET
DESCRIPTOR INDEX field to the destination stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX
fieldl using data starting at the location identified by the BLOCK DEVICE BYTE OFFSET field in the logical block identified
by the BLOCK DEVICE LOGICAL BLOCK ADDRESS field and continuing for the number of bytes specified in the NUMBER
OF BYTES field,/The data shall be written to the stream device starting at the current position of the media.
The CAT\bit is described in 6.3.7.2.

The DESCRIPTOR LENGTH field shall contain 24 (0018h). The SOURCE TARGET DESCRIPTOR INDEX and DESTINATION
TARGET DESCRIPTOR INDEX fields are described in 6.3.7.1.

The STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written on each write operation to the
stream device. See 6.3.6.5 for a description of how data in the STREAM DEVICE TRANSFER LENGTH field in the
segment descriptor interacts with data in the STREAM BLOCK LENGTH field in the device type specific target
descriptor parameters for the sequential-access device type.

The NUMBER OF BYTES field specifies the number bytes to be read. A value of zero specifies that no bytes shall be

transferred in this segment. This shall not be considered as an error.
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The BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting logical block address on the source block
device for this segment.

The BLOCK DEVICE BYTE OFFSET field specifies the offset into the first source block at which to begin reading bytes.

6.3.7.12 Stream device to block device with offset operation

The segment descriptor format shown in table 72 (see 6.3.7.11) also is used to instruct the copy manager to move
data from a stream device to a block device with a byte offset.

Thd
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The segment descriptor format shown in table 73 instructs the copy manager to move data from a block device with

a byte offset to a block device with a byte offset.

Table 73 — Block device with offset to block device with offset segment descriptor

Bit
Byte 7 4 3 1 0
0 DESCRIPTOR TYPE CODE (0Ah)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (001Ch)
3 (LSB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LSB)
6 (MSB)
DESTINATION TARGET DESCRIPTORJINDEX
7 (L$B)
8 (MSB)
NUMBER OF BYTES
11 (LSB)
12 (MSB)
SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS
19 (LSB)
20 (MSB)
DESTINATION BLOCK DEVICE LOGICAL BLOCK ADDRESS
27 (L$B)
28 (MSB)
SOURCE BLOCK DEVICE BYTE OFFSET
29 (L$B)
30 (MSB)
DESTINATION BLOCK DEVICE BYTE OFFSET
31 (LSB)
The¢ DESCRIPTOR TYPE CODE fieldNs described in 6.3.5 and 6.3.7.1. Descriptor type code 0Ah (blockko>—
blogk<o0>) instructs the copy_manager to copy the data from the source block device identified by the $OURCE
TAHGET DESCRIPTOR INDEX field to the destination block device identified by the DESTINATION TARGET DESQRIPTOR
INDEX field using data starting at the location identified by the source BLOCK DEVICE BYTE OFFSET field in thg logical
blogk identified by the.'SGURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field and continuing for the number ¢f bytes
spqcified in the NUMBER OF BYTES field. The data shall be written starting at the location identified by thg DESTI-
NATION BLOCK DEWICE BYTE OFFSET field in the logical block identified by the DESTINATION BLOCK DEVICE JOGICAL
BLJCK ADDRESSfield.
The content of the starting logical block on the destination device before the starting offset shall be preserved. The
corftent*on the ending logical block beyond the end of the transfer shall be preserved. The copy manager may
implement this npnraﬁnn h\ll rnnding the efnrﬁng and nnding Ingir\nl blocks mnrlif\lling a pnrﬁnn of the blocks as

required, and writing the full blocks to the destination device.

The CAT bit is described in 6.3.7.2.

The DESCRIPTOR LENGTH field shall contain 28 (001Ch). The SOURCE TARGET DESCRIPTOR INDEX and DESTINATION
TARGET DESCRIPTOR INDEX fields are described in 6.3.7.1.

The NUMBER OF BYTES field specifies the number bytes to be read. A value of zero specifies that no bytes shall be
transferred in this segment. This shall not be considered as an error.
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The SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting address on the source block device
for this segment.

The DESTINATION BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting logical block address on the
destination block device for this segment.

The SOURCE BLOCK DEVICE BYTE OFFSET field specifies the offset into the first source block at which to begin reading
bytes.

Th¢ DESTINATION BLOCK DEVICE BYTE OFFSET field specifies the offset into the first destination block at.which to

begin writing data to the destination block device.
6.3|7.14 Write filemarks operation
The segment descriptor format shown in table 74 instructs the copy manager to write filemarks or setmarkq on the
degtination tape device.
Table 74 — Write filemarks operation segment descriptor
Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE(10h)
1 Reserved
2 (MSB)
DESCRIPTOR LENGTH (0008h)
3 (L$B)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (L$B)
8 Reserved WSMK IMMED
9 (MSB)
10 TRANSFER LENGTH
11 (L$B)

The¢ DESCRIPTOR TYPE CGODE field is described in 6.3.5 and 6.3.7.1. Descriptor type code 10h (flemark—p tape)
ins{ructs the copy manager to write filemarks or setmarks to the destination tape device identified by thq DESTI-
NATION TARGET DESCRIPTOR INDEX field starting at the current position of the tape device. If the PERIPHERAL|DEVICE
TYHE field in the target descriptor identified by the DESTINATION TARGET DESCRIPTOR INDEX field does not fontain
01h, the copy manager shall terminate the command with CHECK CONDITION status, with the sense key set to
COPY ABORTED, and the additional sense code set to INVALID OPERATION FOR COPY SOURCE OR PESTI-
NATION.

The DESCRIPTOR LENGTH field shall contain 8 (0008h). The DESTINATION TARGET DESCRIPTOR INDEX field is described
in 6.3.7.1.

If the write setmark (WSMK) bit is set to one, the TRANSFER LENGTH field specifies the number of setmarks to be
written. If the WSMK bit is set to zero, the TRANSFER LENGTH field specifies the number of filemarks to be written.

If the immediate (IMMED) bit in the segment descriptor is set to one, then the copy manager shall issue a WRITE
FILEMARKS command to the destination tape device with the immediate bit is set to one. If the IMMED bit is set to
zero, then the copy manager shall issue a WRITE FILEMARKS command to the destination tape device with the
immediate bit is set to zero.
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6.3.7.15 Space operation

The segment descriptor format shown in table 75 instructs the copy manager to send a SPACE command (see
SSC-2) to the destination tape device.

Table 75 — Space operation segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (11h)
1 Reserved
2 MSB
( ) DESCRIPTOR LENGTH (0008h)
3 (LSB)
4 Reserved
5 Reserved
6 MSB
( ) DESTINATION TARGET DESCRIPTORINDEX
7 (L$B)
8 Reserved CODE
9 (MSB)
10 COUNT
11 (L$B)

The¢ DESCRIPTOR TYPE CODE field is described in 6.3.5 and 6.3.7.1. Descriptor type code 11h (space— tape)
insfructs the copy manager to send a SPACE command.}o the destination tape device identified by the DEST|NATION
TAHGET DESCRIPTOR INDEX field. If the PERIPHERAL DEVICE TYPE field in the target descriptor identified by the DESTI-
NATION TARGET DESCRIPTOR INDEX field does not_centain 01h, the copy manager shall terminate the comde with
CHECK CONDITION status, with the sense key set to COPY ABORTED, and the additional sense codg¢ set to
INVALID OPERATION FOR COPY SOURGE OR DESTINATION.

The DESCRIPTOR LENGTH field shall contain 8 (0008h). The DESTINATION TARGET DESCRIPTOR INDEX field is described
ing.3.7.1.

The CODE and COUNT fields contents in the SPACE command sent to the destination tape device shall be|copied
fromn the CODE and COUNTfields in the segment descriptor. All other fields in the SPACE command sent to the desti-
natlon tape device that affect the positioning of the tape shall be set to zero.
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6.3.7.16 Locate operation

-152 -

The segment descriptor format shown in table 76 instructs the copy manager to send a LOCATE command (see

SSC-2) to the destination tape device.

Table 76 — Locate operation segment descriptor

Bit
Byte 7 6 4 3 2 0
0 DESCRIPTOR TYPE CODE (12h)
1 Reserved
2 MSB
( ) DESCRIPTOR LENGTH (0008h)
3 (LSB)
4 Reserved
5 Reserved
6 MSB
( ) DESTINATION TARGET DESCRIPTORINDEX
7 (L$B)
8 MSB
( ) BLOCK ADDRESS
11 (LSB)

The¢ DESCRIPTOR TYPE CODE field is described in 6.3.5 and 6:3:7/1. Descriptor type code 12h (locate—
insfructs the copy manager to send a LOCATE command to.the destination tape device identified by the
NATION TARGET DESCRIPTOR INDEX field. If the PERIPHERAL DEWCE TYPE field in the target descriptor identifieg
DEYTINATION TARGET DESCRIPTOR INDEX field does not contain 01h, the copy manager shall terminate the co
with CHECK CONDITION status, with the sense key setto COPY ABORTED, and the additional sense cod

INVALID OPERATION FOR COPY SOURCE OR DESTINATION.

The DESCRIPTOR LENGTH field shall contain 8,(0008h). The DESTINATION TARGET DESCRIPTOR INDEX field is de

ing.3.7.1.

The BLOCK ADDRESS field contents in‘\the LOCATE command sent to the destination tape device shall be
from the BLOCK ADDRESS field in the_ segment descriptor. All other fields in the LOCATE command sent to th

natlon tape device that affect the\positioning of the tape shall be set to zero.

NOTE 19 - The restrigtions described above for the LOCATE command limit the operation to locating SCSI logic
block addresses in_the, Current tape partition.

p tape)
DESTI-
by the
mmand
b set to

5cribed

copied
b desti-

2
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6.3.7.17 Tape device image copy operation

The segment descriptor format shown in table 77 instructs the copy manager to perform an image copy from the
source tape device to the destination tape device.

Table 77 — Tape device image copy segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (13h)
1 Reserved
2 (MSB)
DESCRIPTOR LENGTH (0008h)
3 (LIB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LSB)
6 (MSB)
DESTINATION TARGET DESCRIPTORJINDEX
7 (LYB)
8 (MSB)
COUNT
11 (LYB)
The DESCRIPTOR TYPE CODE field is described in 6.3.5 and 6.3.7,1“Descriptor type code 13h (<i>tape— di>tape)
ins{ructs the copy manager to create a compatible image of:the source device medium identified by the $OURCE
TAAGET DESCRIPTOR INDEX field on the destination device medium identified by the DESTINATION TARGET DESQRIPTOR
INDEX field beginning at their current positions. If the PERIPHERAL DEVICE TYPE field in the target descriptor identified

by the SOURCE TARGET DESCRIPTOR INDEX field or the DESTINATION TARGET DESCRIPTOR INDEX field does not pontain
01h, the copy manager shall terminate the command with CHECK CONDITION status, with the sense key set to
COPY ABORTED, and the additional sense codg ‘set to INVALID OPERATION FOR COPY SOURCE OR PDESTI-

NATION.

Th

TAHGET DESCRIPTOR INDEX fields are described in 6.3.7.1.

The

DESCRIPTOR LENGTH field shall contain 8 (0008h). The SOURCE TARGET DESCRIPTOR INDEX and DEST|NATION

tape image copy operationterminates when:

a) The source device encounters an end-of-partition as defined by the source device;
b) The source device encounters an end-of-data as defined by the source device (i.e., BLANK CHECK sense
key);
c) The copysmanager has copied the number of consecutive filemarks specified in the COUNT field fijom the
sourcetdevice to the destination device; or
d) The‘copy manager has copied the number of consecutive filemarks and/or setmarks specified in thg COUNT
field from the source device to the destination device, if the RSMK bit in the Device Configuration mode
page (see SSC-2) of the source device is set to one.

A COUNT field of zero specifies that the EXTENDED COPY command shall not terminate due to any number of
consecutive filemarks or setmarks. Other error or exception conditions (e.g., early-warning, end-of-partition on
destination device) may cause the EXTENDED COPY command to terminate prior to completion. If this occurs, the
residue shall not be calculated and the INFORMATION field in the sense data shall be set to zero.
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6.3.7.18 Register persistent reservation key operation

The segment descriptor format shown in table 78 instructs the copy manager to register an I_T nexus using the
reservation key (see 5.6.6) specified by the RESERVATION KEY field with the SCSI target device specified by the
DESTINATION TARGET DESCRIPTOR INDEX field.

Table 78 — Register persistent reservation key segment descriptor

Bit
7 6 5 4 3
Byte
0 DESCRIPTOR TYPE CODE (14h)
1 Reserved
2 (MSB)
DESCRIPTOR LENGTH (0018h)
3 (LSB)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (L$B)
8 (MSB)
RESERVATION KEY
15 (LSB)
16 (MSB)
SERVICE ACTION RESERVATION KEY
23 (LYB)
24
Reserved
27

Theé DESCRIPTOR TYPE CODE field is described.\in 6.3.5 and 6.3.7.1. Descriptor type code 14h instructs the copy
mahager to register an I_T nexus using the reservation key specified by the RESERVATION KEY field with the SCSI
target device identified by the DESTINATION,TARGET DESCRIPTOR INDEX field using a PERSISTENT RESERVE OUT
command with a REGISTER service action (see 6.12.2).

Th¢ DESCRIPTOR LENGTH field-Shall contain 24 (0018h). The DESTINATION TARGET DESCRIPTOR INDEX [field is

dedcribed in 6.3.7.1.

The RESERVATION KEY and-SERVICE ACTION RESERVATION KEY field contents in the PERSISTENT RESERVE OUT
command sent to the.d€stination device shall be copied from the RESERVATION KEY and SERVICE ACTION |RESER-
VAT|ION KEY fields in the segment descriptor.

The applicationtclient sending the EXTENDED COPY command may need to remove the reservation key held by

the|copy manager as described in 5.6.10 prior to sending the EXTENDED COPY command.

6.3|7.19 Third party persistent reservations source I_T nexus

The segment descriptor format shown in table 79 instructs the copy manager to send a PERSISTENT RESER-
VATION OUT command with REGISTER AND MOVE service action (see 5.6.7) with the specified |_T nexus after
all other segment descriptors have been processed. If an error is detected any time after receiving a third party
persistent source reservation I_T nexus segment descriptor, the PERSISTENT RESERVATION OUT command
REGISTER AND MOVE service action shall be processed before status is returned for the EXTENDED COPY

command.

This segment descriptor should be placed at or near the beginning of the list of segment descriptors to assure the
copy manager processes the PERSISTENT RESERVATION OUT command with REGISTER AND MOVE service
action in the event of an error that terminates the processing of segment descriptors. If an error is detected in a
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segment descriptor and third party persistent reservations source I_T nexus segment descriptor has not been
processed, the copy manager shall not send a PERSISTENT RESERVATION OUT command with REGISTER
AND MOVE service action.

Placing more than one source third party persistent reservations source I_T nexus segment descriptor in the list of
descriptors is not an error. All source third party persistent reservations source I_T nexus segment descriptors
known to the copy manager shall be processed after all other segment descriptors have been processed.

Table 79 — Third party persistent reservations source I_T nexus segment descriptor

Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (15h)
1 Reserved
2 (MSB)
DESCRIPTOR LENGTH (n-3)
3 (LSB)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (L$B)
8 (MSB)
RESERVATION KEY
15 (LSB)
16 (MSB)
SERVICE-ACTION RESERVATION KEY
23 (L$B)
24 Reserved
25 Reserved UNREG APTPL
26 (MSB)
RELATIVE TARGET PORT IDENTIFIER
27 (L$B)
28 (MSB)
TRANSPORTID PARAMETER DATA LENGTH (n - 31)
31 (L$B)
31
TransportID
n
The¢ DESCRIPTOR'TYPE CODE field is described in 6.3.5 and 6.3.7.1. Descriptor type code 15h instructs the copy
mahager to seffld-PERSISTENT RESERVATION OUT command with REGISTER AND MOVE service actipn (see
6.1P) to the-target port identified by the DESTINATION TARGET DESCRIPTOR INDEX field.
The DESCRIPTOR LENGTH field shall contain the length in bytes of the fields that follow the DESCRIPTOR LENGTH field.
The value in the DESCRIPTOR LENGTH field shall be a multiple of 4.

If the PERIPHERAL DEVICE TYPE field in the target descriptor identified by the DESTINATION TARGET DESCRIPTOR INDEX
field does not contain 01h, the copy manager shall terminate the command with CHECK CONDITION status, with
the sense key set to COPY ABORTED, and the additional sense code set to INVALID OPERATION FOR COPY
SOURCE OR DESTINATION.

Bytes 8 through n of the segment descriptor shall be sent as the parameter list (see 6.12.4) for the PERSISTENT
RESERVE OUT command with REGISTER AND MOVE service action.
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For a description of the RESERVATION KEY field, SERVICE ACTION RESERVATION KEY field, UNREG bit, APTPL bit,
RELATIVE TARGET PORT IDENTIFIER field, TRANSPORTID DESCRIPTOR LENGTH field, and TransportID, see 6.12.4.
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6.4 INQUIRY command

6.4

.1 INQUIRY command introduction

The INQUIRY command (see table 80) requests that information regarding the logical unit and SCSI target device
be sent to the application client.

Table 80 — INQUIRY command

Byt'i" 7 6 5 4 3 2 1 q

0 OPERATION CODE (12h)
1 Reserved Obsolete EVPD
2 PAGE CODE
3 (MSB)
p ALLOCATION LENGTH L3B)
5 CONTROL

An fenable vital product data (EVPD) bit set to one specifies that the device\Server shall return the vital prodyct data

sp§

If th

fiel
sta
CD

cified by the PAGE CODE field (see 6.4.4).

e EVPD bit is set to zero, the device server shall return the standard INQUIRY data (see 6.4.2). If the PAG
i is not set to zero when the EVPD bit is set to zero, the command shall be terminated with CHECK CON
us, with the sense key set to ILLEGAL REQUEST, and.the additional sense code set to INVALID FlI
B.

E CODE
DITION
ELD IN

Whien the EVPD bit is set to one, the PAGE CODE field specifies which page of vital product data informaition the

deVice server shall return (see 7.6).

The ALLOCATION LENGTH field is defined in 4,3:4.6. If EVPD is set to zero, the allocation length should be at legst five,

so fhat the ADDITIONAL LENGTH field in the parameter data (see 6.4.2) is returned. If EVPD is set to one, the all
length should be should be at least folr, 'so that the PAGE LENGTH field in the parameter data (see 7.6) is ret

pcation
Lrned.

In response to an INQUIRY comimand received by an incorrect logical unit, the SCSI target device shall return the

INQUIRY data with the peripheral qualifier set to the value defined in 6.4.2. The INQUIRY command shal

CHECK CONDITION status only when the device server is unable to return the requested INQUIRY data.

If ah INQUIRY command is received from an initiator port with a pending unit attention condition (i.e., bef
deuice server reparts CHECK CONDITION status), the device server shall perform the INQUIRY comma

shdll not clear the tnit attention condition (see SAM-3).

The¢ INQUIRY data should be returned even though the device server is not ready for other commang

sta
sto

ndard INQUIRY data should be available without incurring any media access delays. If the device serv
e_some of the standard INQUIRY data or VPD data on the media, it may return ASCII spaces (20h) ir

return

ore the
nd and

s. The
br does
ASCII

fieldsamd—zeros mother fietdsuntitthe data s avaitable fromm the media:

The INQUIRY data may change as the SCSI target device and its logical units perform their initialization sequence.
(E.g., logical units may provide a minimum command set from nonvolatile memory until they load the final firmware
from the media. After the firmware has been loaded, more options may be supported and therefore different

INQUIRY data may be returned.)

If the INQUIRY data changes for any reason, the device server shall establish a unit attention condition for the
initiator port associated with every I_T nexus (see SAM-3), with the additional sense code set to INQUIRY DATA

HAS CHANGED.
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NOTE 20 - The INQUIRY command may be used by an application client after a hard reset or power on condition to
determine the device types for system configuration.

6.4.2 Standard INQUIRY data

The standard INQUIRY data (see table 81) shall contain at least 36 bytes.

Table 81 — Standard INQUIRY data format

Byte 7 6 5 4 3 2 1 (
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 RMB ‘ Reserved
2 VERSION
3 Obsolete ‘ Obsolete | NORMACA HISup ‘ RESPONSE DATA'FORMAT
4 ADDITIONAL LENGTH (n-4)
5 SCCSs ACC TPGS 3PC Reserved PROTECT
6 BQuUE ENCSERV VS MuLTIP MCHNGR |- Obsolete | Obsolete | ADDR162
7 Obsolete | Obsolete | wBus162 SYNC? LINKED Obsolete | CMDQUE VB
8 (MSB)
T10 VENDOR IDENTIFICATION
15 (L$B)
16 (MSB)
PRODUCT IDENTIFICATION
31 (L$B)
32 (MSB)
PRODUCT REVISION LEVEL
35 (L$B)
36 -
Vendor specific
55
56 Reserved CLOCKING? QAs? lug?d
57 Reserved
58 (MSB)
VERSION DESCRIPTOR 1
59 (L§B)
72 (MSB)
VERSION DESCRIPTOR 8
73 (L$B)
74
Reserved
95
Vendor specific parameters
96 .
Vendor specific
n
@ The meanings of these fields are specific to SPI-5 (see 6.4.3). For SCSI transport protocols other than the
SCSI Parallel Interface, these fields are reserved.
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The PERIPHERAL QUALIFIER field and PERIPHERAL DEVICE TYPE field identify the peripheral device connected to the
logical unit. If the SCSI target device is not capable of supporting a peripheral device connected to this logical unit,
the device server shall set these fields to 7Fh (i.e., PERIPHERAL QUALIFIER field set to 011b and PERIPHERAL DEVICE

TYPE field set to 1Fh).
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The peripheral qualifier is defined in table 82 and the peripheral device type is defined in table 83.

Table 82 — Peripheral qualifier

Qualifier——DPeseription
000b A peripheral device having the specified peripheral device type is connected to this
logical unit. If the device server is unable to determine whether or not a peripheral
device is connected, it also shall use this peripheral qualifier. This peripheral-qualifien
does not mean that the peripheral device connected to the logical unit isyready for
access.
001b A peripheral device having the specified peripheral device type is not eonnected to thig
logical unit. However, the device server is capable of supporting thie specified periph-
eral device type on this logical unit.
010b Reserved
011b The device server is not capable of supporting a peripheral device on this logical unit
For this peripheral qualifier the peripheral device type-shall be set to 1Fh. All other
peripheral device type values are reserved for this peripheral qualifier.
100b - 111b | Vendor specific
Table 83 — Peripheral device type (part 1 of 2)
Code Doc. 2 | Description
00h SBC-2 Direct access'block device (e.g., magnetic disk)
01h SSC-2 Sequential-access device (e.g., magnetic tape)
02h SSC Printer'device
03h SPC-2 Processor device
04h SBC Write-once device (e.g., some optical disks)
05h MMC-4 CD/DVD device
06h Scanner device (obsolete)
07h SBC Optical memory device (e.g., some optical disks)
08h SMC-2 Medium changer device (e.g., jukeboxes)
09h Communications device (obsolete)
OAk™=0Bh Obsolete
0Ch SCC-2 Storage array controller device (e.g., RAID)
0Dh SES Enclosure services device
OEh RBC Simplified direct-access device (e.g., magnetic disk)
OFh OCRW Optical card reader/writer device
TON BCCT Bridge Controller Commanads
11h OSD Object-based Storage Device
12h ADC Automation/Drive Interface
13h - 1Dh Reserved
a All standards are subject to revision, and parties to agreements based on this
standard are encouraged to investigate the possibility of applying the most recent
editions of the listed standards.
b Al well known logical units use the same peripheral device type code.
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Ar
ind

The

Table 83 — Peripheral device type (part 2 of 2)

Code Doc. 2 | Description
1Eh Well known logical unit °
1Fh Unknown or no device type

a All standards are subject to revision, and parties to agreements based on this
standard are encouraged to investigate the possibility of applying the most recent
editions of the listed standards.

b All well known logical units use the same peripheral device type code.

bmovable medium (RMB) bit set to zero indicates that the medium is not removable. A RMB bit set
cates that the medium is removable.

VERSION field indicates the implemented version of this standard and is defined in table'84.

Table 84 — Version

to one

Code Description
00h The device does not claim conformance to any standardh
02h Obsolete
03h The device complies to ANSI INCITS 301-1997 (SPC).
04h The device complies to ANSI INCITS 351-2001 (SPC-2).
05h The device complies to this standard.
Code Description Code Description
01h Obsolete (SCSI=001b) 06h - 07h Reserved
08h - 0Ch Obsolete (ECMA=001b) 0Dh - 3Fh Reserved
40h - 44h Obsolete (1ISO=01b) 45h - 47h Reserved
48h - 4Ch Obsolete (ISO=01b & ECMA=001b) 4Dh - 7Fh Reserved
80h - 84h Obsolete (1ISO=10b) 85h - 87h Reserved
88h - 8Ch Obsolete (ECMA=001b) 8Dh - FFh Reserved

The
ong
ind

AR
add
hie

AR
Re
res

Normal ACA Supported (NQRMACA) bit set to one indicates that the device server supports a NACA b
in the CDB CONTROL byté ahd supports the ACA task attribute (see SAM-3). A NORMACA bit set
cates that the device server does not support a NACA bit set to one and does not support the ACA task a

ierarchical support (HISupP) bit set to zero indicates the SCSI target device does not use the hierg
ressing model fo.assign LUNSs to logical units. A HISUP bit set to one indicates the SCSI target device u
archical addreéssing model to assign LUNs to logical units.

t set to
o zero
tribute.

rchical
5es the

ESPONSE.RDATA FORMAT field value of two indicates that the data shall be in the format defined in this st
Eponse-data format values less than two are obsolete. Response data format values greater than
brved.

ndard.
o are

The ADDITIONAL LENGTH field indicates the length in bytes of the remaining standard INQUIRY data. The
relationship between the ADDITIONAL LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

An SCC Supported (sccs) bit set to one indicates that the SCSI target device contains an embedded storage array
controller component. See SCC-2 for details about storage array controller devices. An sccs bit set to zero

indi

cates that the SCSI target device does not contain an embedded storage array controller component.

An Access Controls Coordinator (AcC) bit set to one indicates that the SCSI target device contains an access
controls coordinator (see 3.1.4) that may be addressed through this logical unit. An ACC bit set to zero indicates that
no access controls coordinator may be addressed through this logical unit. If the SCSI target device contains an
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access controls coordinator that may be addressed through any logical unit other than the ACCESS CONTROLS
well known logical unit (see 8.3), then the Acc bit shall be set to one for LUN 0.

The contents of the target port group support (TPGS) field (see table 85) indicate the support for asymmetric logical
unit access (see 5.8).

Table 85 — TPGsS field

Code | Description

00b | The SCSI target device does not support asymmetric logical unit access or supports a form-of
asymmetric access that is vendor specific. Neither the REPORT TARGET GROUPS nor the
SET TARGET GROUPS commands is supported.

01b | Only implicit asymmetric logical unit access (see 5.8.2.7) is supported. The SCSI target devic¢
is capable of changing target port asymmetric access states without a SET TARGET PORT
GROUPS command. The REPORT TARGET PORT GROUPS command is supported and thg
SET TARGET PORT GROUPS command is not supported.

10b | Only explicit asymmetric logical unit access (see 5.8.2.8) is supported. The SCSI target device
only changes target port asymmetric access states as requested with the SET TARGET PORT
GROUPS command. Both the REPORT TARGET PORT GROUPS‘Command and the SET
TARGET PORT GROUPS command are supported.

11b | Both explicit and implicit asymmetric logical unit access are supported. Both the REPORT
TARGET PORT GROUPS command and the SET TARGET\PORT GROUPS commands are
supported.

A Third-Party Copy (3PC) bit set to one indicates that the SCSI target device supports third-party copy commands
sugh as the EXTENDED COPY command (see 6.3). A 3rRG.bit set to zero indicates that the SCSI target|device
dogs not support such commands.

A PAROTECT bit set to zero indicates that the logicalwunit does not support protection information (see 7.¢.4 and
SB{C-2). A PROTECT bit set to one indicates that theclogical unit supports protection information.

The BQUE bit combines with the CMDQUE bit te indicate whether the logical unit supports the full task management
moflel or the basic task management model as described in table 86.

An|Enclosure Services (ENCSERY) hit set to one indicates that the SCSI target device contains an embedded
englosure services component.sSee SES for details about enclosure services, including a device mode] for an
empedded enclosure services'device. An ENCSERV bit set to zero indicates that the SCSI target device dpes not
corftain an embedded enclesure services component.

A Mlulti Port (MULTIR):bit set to one indicates that this is a multi-port (two or more ports) SCSI target dev|ce and
corfforms to the SCSI' multi-port device requirements found in the applicable standards (e.g., SAM-3, a SCSI
transport protocolstandard and possibly provisions of a command standard). A MULTIP bit set to zero indicates that
thig§ SCSI target device has a single port and does not implement the multi-port requirements.

A mediumchanger (MCHNGR) bit set to one indicates that the SCSI target device supports commands to coptrol an
attg ched medla changer. See 5 10 and SMC 2 for detalls about medium changers including a deV|ce model for an
bit set
to zero indicates that the SCSI target device does not support commands to control an attached media changer

A linked command (LINKED) bit set to one indicates that the device server supports linked commands (see SAM-3).
A LINKED bit set to zero indicates the device server does not support linked commands.
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The CMDQUE bit and BQUE bit indicate whether the logical unit supports the full task management model (see
SAM-3) or the basic task management model (see SAM-3) as described in table 86.

The T10 VENDOR IDENTIFICATION field contains eight bytes of left-aligned ASCII data (see 4.4.1).identify
ver
ver

ven

The¢ PRODUCT IDENTIFICATION field contains sixteen bytes of left-aligned ASCI) data (see 4.4.1) defined
dor.
PRODUCT REVISION LEVEL field contains four bytes of left-aligned ASCH.data defined by the vendor.

The

The

WO

ver
foll

typ

6.4

Por
de\

SP
SP

follpws.

Table 86 — BQUE and CMDQUE bits definition

BQuE CMDQUE | Description

0 0 Obsolete
Full task management model supported

ot

| a) acio tacl mananamant madal cunnariad
T =4 S oTotaSKrHaH it gererthHoaerSupp

lllegal combination of BQUE and CMDQUE bits

dor identifications is in Annex E and on the T10 web site (http://www.t10.0rg).

NOTE 21 - The T10 web site (http://www.t10.0rg) provides a convenient means to request an‘identification code.

//www.t10.org/lists/2stds.html. All version descriptor values‘not listed are reserved. In the event that th

sion descriptor be used for the SCSI architecture-standard, followed by the physical transport standarg
b command set, followed by a secondary command set if any.

3 SCSiI Parallel Interface specific INQUIRY data

-specific standard INQUIRY fields. The definitions of the SCSI Parallel Interface specific fields shall

Table 87 — SPI-specific standard INQUIRY bits

ing the
dor of the product. The T10 vendor identification shall be one assigned by INCITS. A list_of assigned T10

by the

VERSION DESCRIPTOR fields provide for identifying up to eight standards to which the SCSI target devicq claims
copformance. The value in each VERSION DESCRIPTOR field shall be selected from those ligt
htty

ed at
e T10

rld wide web site is no longer active, access may.be possible via the INCITS world wide wegb site
(http://www.incits.org), the ANSI world wide web site (http://www.ansi.org), the IEC site (http://www.iec.c
1SQ

h/), the
site (http://www.iso.ch/), or the ISO/IEC JTC 1 web site (http://www.jtc1.org/). It is recommended that the first

if any,

bwed by the SCSI transport protocol standardfollowed by the appropriate SPC version, followed by the device

tions of bytes 6 and 7 and all of byte 56 of the standard INQUIRY data shall be used only by SCS| target
ices that implement the SCSI\Parallel Interface. These fields are noted in table 81. For details on How the
-specific fields relate to the\SCSI Parallel Interface see SPI-n (where n is 2 or greater). Table 87 shows just the

be as

Bit

vte 4 6 5 4 3 2 1 (

6 see table 81 ADDR16

Z cae-tabhla 8

56 Reserved CLOCKING QAS IUS

A wide SCSI address 16 (ADDR16) bit of one indicates that the SCSI target device supports 16-bit wide SCSI
addresses. A value of zero indicates that the SCSI target device does not support 16-bit wide SCSI addresses.

A wide bus 16 (wBUS16) bit of one indicates that the SCSI target device supports 16-bit wide data transfers. A
value of zero indicates that the SCSI target device does not support 16-bit wide data transfers.
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A synchronous transfer (SYNC) bit of one indicates that the SCSI target device supports synchronous data transfer.
A value of zero indicates the SCSI target device does not support synchronous data transfer.

The obsolete bit 2 in byte 7 indicates whether the SCSI target device supports an obsolete data transfers
management mechanism defined in SPI-2.

Table 88 defines the relationships between the ADDR16 and WBUS16 bits.

Table 88 — Maximum logical device configuration table

ADDR16 wBUS16 Description
0 0 8 bit wide data path on a single cable with
8 SCSI IDs supported
0 1 16 bit wide data path on a single cable
with 8 SCSI IDs supported
1 1 16 bit wide data path on a single cable
with 16 SCSI IDs supported

Theg cLOCKING field shall not apply to asynchronous transfers and is defined in-table 89.

Table 89 — CLOCKING field

Code Description

00b Indicates the target portsupports only ST
01b Indicates the target port'supports only DT
10b Reserved

11b Indicates the target port supports ST and DT

A quick arbitration and selection supported (QAS)\bit of one indicates that the target port supports quick arhitration
and selection. A value of zero indicates that the)target port does not support quick arbitration and selection

An finformation units supported (1Us) bit.ef one indicates that the SCSI target device supports information unit
transfers. A value of zero indicates that the SCSI target device does not support information unit transfers.

NOTE 22 - The acronyms ST and DT and the terms 'quick arbitration and selection’ and 'information units' afe
defined in SPI-5.

6.4/4 Vital product data

The application client requests the vital product data information by setting the EVPD bit to one and specifying the
page code of awital product data. See 7.6 for details about vital product data. The information returned corjsists of
corffiguration data (e.g., vendor identification, product identification, model, serial number), manufacturing data
(e.g., plantand date of manufacture), field replaceable unit data and other vendor specific or device specific|data. If
the| device server does not implement the requested page, the command shall be terminated with ¢HECK
CONDBITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set to IINVALID
FIELD TN CDB.

The device server should have the ability to process the INQUIRY command even when an error occurs that
prohibits normal command completion. In such a case, CHECK CONDITION status should be returned for
commands other than INQUIRY or REQUEST SENSE. The sense data returned may contain the field replaceable
unit code. The vital product data may be obtained for the failing device using the INQUIRY command.

This standard defines a format that allows device-independent application client software to display the vital
product data returned by the INQUIRY command. The contents of the data may be vendor specific, and may be
unusable without detailed information about the device.
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This standard does not define the location or method of storing the vital product data. The retrieval of the data may
require completion of initialization operations within the device, that may induce delays before the data is available
to the application client. Time-critical requirements are an implementation consideration and are not addressed in

this standard.
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6.5 LOG SELECT command

The LOG SELECT command (see table 90) provides a means for an application client to manage statistical infor-
mation maintained by the SCSI target device about the SCSI target device or its logical units. Device servers that
implement the LOG SELECT command shall also implement the LOG SENSE command. Structures in the form of
log parameters within log pages are defined as a way to manage the log data. The LOG SELECT command
provides for sending zero or more log pages via the Data-Out Buffer. This standard defines the format of the log
pages, but does not define the conditions and events that are logged.

Table 90 — LOG SELECT command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (4Ch)
1 Reserved J PCR sp
2 PC Reserved
3
Reserved
6
7 MSB
( ) PARAMETER LIST LENGTH
8 (LSB)
9 CONTROL

A parameter code reset (PCR) bit set to one and a parameter. list length of zero shall cause all implemented [param-
etefs to be set to the vendor specific default values (e.g.5,zero). If the PCR bit is set to one and the paramgter list
length is greater than zero, the command shall be termifiated with CHECK CONDITION status, with the sepse key
set|to ILLEGAL REQUEST, and the additional sensé code set to INVALID FIELD IN CDB. A PCR bit set to zero
spqcifies that the log parameters shall not be resei:

A slave parameters (SP) bit set to one specifies that after performing the specified LOG SELECT operatiion the
deVice server shall save to nonvolatile memory all parameters identified as saveable by the DS bit in the Idg page
(sep 7.2). A sp bit set to zero specifiesthat parameters shall not be saved.

Saying of log parameters is optional and indicated for each log parameter by the Ds bit in the log page. Log [param-
etefs also may be saved at vendor specific times subject to the TSD bit (see 7.2) in the log parameter and thI GLTSD
bit jn the Control mode page/(see 7.4.6). If the logical unit does not implement saved parameters for @ny log
parameter and the SP bitis_set to one, the command shall be terminated with CHECK CONDITION status, yith the
serfse key set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN CDB.

It ig not an error4e-set the SP bit to one and to set the DS bit of a log parameter to one. In this case, the pafameter
vallie for that-log parameter is not saved.

The page control (PC) field defines the type of parameter values to be selected. The PC field is defined in taple 91.

Table 91 — Page control (pC) field

PC LOG SELECT parameter values | LOG SENSE parameter values
00b Current threshold values Threshold values

01b Current cumulative values Cumulative values

10b Default threshold values Default threshold values

11b Default cumulative values Default cumulative values

The current cumulative values may be updated by the device server or by the application client using the LOG
SELECT command to reflect the cumulative number of events experienced by the logical unit. Fields in the
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par.
par.

ameter control byte (see 7.2) of each log parameter control the updating and saving of the current cumulative
ameters.

The device server shall set the current threshold parameters to the default threshold values in response to a LOG
SELECT command with the PC field set to 10b and the parameter list length field set to zero.

The device server shall set all cumulative parameters to their default values in response to a LOG SELECT
command with the Pc field set to 11b and the parameter list length field set to zero.

The
apy
par
wit
PAJ
are

Da
not
tha
cor
ser

If &
con
cod

Thg
mu
sef
par
key

current threshold value may only be modified by the application client via the LOG SELECT commandl. If the
lication client attempts to change current threshold values that are not available or not implemented for that log
ameter, then the device server shall terminate the LOG SELECT command with CHECK CONDITION|status,
N the sense key set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN
RAMETER LIST. The saving of current threshold parameters and the criteria for the current threshold bejng met
controlled by bits in the parameter control byte (see 7.2).

NOTE 23 - Log pages or log parameters that are not available may become available at some later time (e.g., after
the logical unit has become ready).

ThT PARAMETER LIST LENGTH field specifies the length in bytes of the parameter’list that shall be located in the

a-Out Buffer. A parameter list length of zero specifies that no log pages shall be transferred. This conditipn shall
be considered an error. If an application client sends page codes or parameter codes within the paramgter list
are reserved or not implemented by the logical unit, then the devige\server shall terminate the LOG SELECT
hmand with CHECK CONDITION status, with the sense key sét to ILLEGAL REQUEST, and the aditional
se code set to INVALID FIELD IN PARAMETER LIST.

parameter list length results in the truncation of any¢og parameter, the device server shall terminpte the
nmand with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST. The additiona} sense
e should be set to PARAMETER LIST LENGTH ERROR or may be set to INVALID FIELD IN CDB.

application client should send log pages in as¢ending order by page code value if the Data-Out Buffer cpntains
tiple log pages. If the Data-Out Buffer contains multiple log parameters within a log page, then they shpuld be
t in ascending order by parameter code value. If the application client sends log pages out of order or
ameter codes out of order, the command shall be terminated with CHECK CONDITION status, with thg sense
set to ILLEGAL REQUEST, and thie additional sense code set to INVALID FIELD IN PARAMETER LIST|.

NOTE 24 - Application clientstshould issue LOG SENSE commands prior to issuing LOG SELECT commands fo
determine supported log pages and page lengths.

The SCSI target device-may provide independent sets of log parameters for each logical unit or for each|combi-

nat
ete
uni

on of logical units-and I_T nexuses. If the SCSI target device does not support independent sets of log jparam-
s and any log parameters are changed that affect other |_T nexuses, then the device server shall establish a
attention condition (see SAM-3) for the initiator port associated with every I_T nexus except the I_T ngxus on

which the LOG/SELECT command was received, with the additional sense code set to LOG PARAMETERS
CHANGED.

If ah @pplication client sends a log parameter that is not supported by the logical unit, the command shall b¢ termi-
nated-with-GHECHK #th AL-REQ ra-the-additional sense

Additional information about the LOG SELECT command is in Annex C.
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6.6 LOG SENSE command

The LOG SENSE command (see table 92) provides a means for the application client to retrieve statistical or other
operational information maintained by the SCSI target device about the SCSI target device or its logical units. It is a
complementary command to the LOG SELECT command.

Table 92 — LOG SENSE command

Bit wd al f 4 n n 4
Hyte T \v) J b J — T \Y
0 OPERATION CODE (4Dh)
1 Reserved PPC sp
2 PC PAGE CODE
3
Reserved
4
5 (MSB)
PARAMETER POINTER
6 (LSB)
7 (MSB)
ALLOCATION LENGTH
8 (LSB)
9 CONTROL

The

Sa
saV

INV

An
SaV
ser
by

parameter pointer control (PPC) bit controls the type of patameters requested from the device server:

a)

b)

c)

A PPC bit set to one specifies that the device server shall return a log page with parameter code valyes that
have changed since the last LOG SELECT or LOG SENSE command. The device server shall retyrn only
those parameter codes that are greater-than or equal to the contents of the PARAMETER POINTER(field in
ascending order of parameter codes from the specified log page;
A PPC bit set to zero specifies that the’device server shall return those parameter codes that are [greater
than or equal to the contents of the:PARAMETER POINTER field in ascending order of parameter codgs from
the specified log page; and
A PPC bit set to zero and a PARAMETER POINTER field set to zero specifies that the device server shall return
all available log parameters.from the specified log page.

ing parameters is an optional function of the LOG SENSE command. If the logical unit does not imglement
ing log parameters and_if the save parameters (SP) bit is set to one, then the command shall be terminated with
CHECK CONDITION-status, with the sense key set to ILLEGAL REQUEST, and the additional sense cod¢ set to

ALID FIELD IN/GDB.

SP bit set.tozero specifies the device server shall perform the specified LOG SENSE command and shall not
e any log'parameters. If saving log parameters is implemented, an SP bit set to one specifies that the| device
ver shall*perform the specified LOG SENSE command and shall save all log parameters identified as s@veable

he Ds bit (see 7.2) to a nonvolatile, vendor specific location.

The page control (PC) field specifies the type of parameter values to be selected (see 6.5 for the definition of the
page control field). The parameter values returned by a LOG SENSE command are determined as follows:

a)
b)

c)

The specified parameter values at the last update (i.e., in response to a LOG SELECT or LOG SENSE
command or done automatically by the device server for cumulative values);

The saved values, if saved parameters are implemented and an update has not occurred since the last
logical unit reset; or

The default values, if saved values are not available or not implemented and an update has not occurred
since the last logical unit reset.
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The PAGE CODE field specifies which log page of data is being requested (see 7.2). If the log page code is reserved
or not implemented, 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 PARAMETER POINTER field allows the application client to request parameter data beginning from a specific
parameter code to the maximum allocation length or the maximum parameter code supported by the logical unit,
whichever is less. If the value of the PARAMETER POINTER field is larger than the largest available parameter code
known to the device server for the specified log page, 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 ALLOCATION LENGTH field is defined in 4.3.4.6.
Log parameters within the specified log page shall be transferred in ascending order according.to)parametgr code.

Addlitional information about the LOG SENSE command is in Annex C.
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6.7 MODE SELECT(6) command

The MODE SELECT(6) command (see table 93) provides a means for the application client to specify medium,
logical unit, or peripheral device parameters to the device server. Device servers that implement the MODE
SELECT(6) command shall also implement the MODE SENSE(6) command. Application clients should issue
MODE SENSE(6) prior to each MODE SELECT(6) to determine supported mode pages, page lengths, and other
parameters.

Table 93 — MODE SELECT(6) command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (15h)
1 Reserved PF Reserved sp
2
Reserved
3
4 PARAMETER LIST LENGTH
5 CONTROL

Logical units shall share mode parameter header and block descriptor\values across all I_T nexuses. I_T nexus
los$ shall not affect mode parameter header, block descriptor, and mode page values.

Logical units shall maintain current and saved values of each mode page based on any of the policies listed |in table
94.|The mode page policy used for each mode page may.be reported in the Mode Page Policy VPD page (see
7.66).

Table 94 —Mode page policies

Mode page policy | Number of mode page copies

Shared One copy of the mode page that is shared by all I_T nexuses.

Per target port Acseparate copy of the mode page for each target port with
each copy shared by all initiator ports.

Per |_T nexus A separate copy of the mode page for each I_T nexus

AftIr a logical unit reset,€@ach mode parameter header, block descriptor, and mode page shall revert tq saved
vallies if supported or default values if saved values are not supported.

If an application¢lient sends a MODE SELECT command that changes any parameters applying to other I_T
nexuses, the device server shall establish a unit attention (see SAM-3) condition for the initiator port asspciated
with every I\ T nexus except the I_T nexus on which the MODE SELECT command was received, with the
additional sense code set to MODE PARAMETERS CHANGED.

A plage format (PF) bit set to zero specifies that all parameters after the block descriptors are vendor specif|c. A PF
bit set to one specifies that the MODE SELECT parameters following the header and block descriptor(s) are struc-
tured as pages of related parameters and are as defined in this standard.

A save pages (SP) bit set to zero specifies that the device server shall perform the specified MODE SELECT
operation, and shall not save any mode pages. If the logical unit implements no distinction between current and
saved mode pages and the SP bit is set to zero, 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. An spP
bit set to one specifies that the device server shall perform the specified MODE SELECT operation, and shall save
to a nonvolatile vendor specific location all the saveable mode pages including any sent in the Data-Out Buffer.
Mode pages that are saved are specified by the parameter saveable (PS) bit that is returned in the first byte of each
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mode page by the MODE SENSE command (see 7.4). If the PS bit is set to one in the MODE SENSE data, then the
mode page shall be saveable by issuing a MODE SELECT command with the sSP bit set to one. If the logical unit
does not implement saved mode pages and the SpP bit is set to one, 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 PARAMETER LIST LENGTH field specifies the length in bytes of the mode parameter list that shall be contained in
the Data-Out Buffer. A parameter list length of zero specifies that the Data-Out Buffer shall be empty. This condition

sha

Il not be considered as an error.

If t||1e parameter list length results in the truncation of any mode parameter header, mode parametc—Jr block

ded
ser

The mode parameter list for the MODE SELECT and MODE SENSE commands is defined.in 7.4. Parts
mope parameter list are defined in a device-type dependent manner. Definitions forthe parts of each
parfameter list that are unique for each device-type may be found in the applicableleommand standarq

3.1

The
key
chg

If the application client sends a value for a mode parameter that is outside the range supported by the

ser

Ad
res

The
m

[e]

se key set to ILLEGAL REQUEST, and the additional sense code set to PARAMETER LIST LENGTH EFf

18).
device server shall terminate the MODE SELECT command with CHECK '€ONDITION status, set thd

nge any mode parameters in response to any of the following conditions:

other than its current value;

b) If the application client sets any field in the mode parameter header or block descriptor(s) to an
ported value;

¢) If an application client sends a mode page with agpage length not equal to the page length returneqg
MODE SENSE command for that mode page;

d) If the application client sends an unsupported value for a mode parameter and rounding is nof
mented for that mode parameter; or

device server checks reserved fields.

ver and rounding is implemented for that mode parameter, the device server handles the condition by ei

a) Rounding the parameterto an acceptable value and terminating the command as described in 5.4;
b) Terminating the ,command with CHECK CONDITION status, with the sense key set to I
REQUEST, andthe’ additional sense code set to INVALID FIELD IN PARAMETER LIST.

evice server may)alter any mode parameter in any mode page, even those reported as non-changeab
LIt of changes<o other mode parameters.

device:server validates the non-changeable mode parameters against the current values that existed fq
He parameters prior to the MODE SELECT command.

criptor(s), or mode page, then the command shall be terminated with CHECK CONDITION status, with the
RROR.

pf each

mode

Is (see

sense

to ILLEGAL REQUEST, set the additional sense code to INVALID FIELD_IN PARAMETER LIST, and shall not

a) If the application client sets any field that is reported as nét changeable by the device server to p value

unsup-
by the

imple-

e) If the application client sets any reserved field in the mode parameter list to a non-zero value and the

device
her:

or

| EGAL

e, as a

r those

NOTE £5 - The current values calculated by the deviCe server may ariect the application client's operation. 1

e

application client may issue a MODE SENSE command after each MODE SELECT command, to determine the

current values.
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The MODE SELECT(10) command (see table 95) provides a means for the application client to specify medium,
logical unit, or peripheral device parameters to the device server. See the MODE SELECT(6) command (6.7) for a
description of the fields and operation of this command. Application clients should issue MODE SENSE(10) prior to
each MODE SELECT(10) to determine supported mode pages, page lengths, and other parameters. Device
servers that implement the MODE SELECT(10) command shall also implement the MODE SENSE(10) command.

Table 95 — MODE SELECT(10) command

Bit
Byte 7 4 3 2 1 (
0 OPERATION CODE (55h)
1 Reserved PF Reserved Sp
2
Reserved
6
7 (MSB)
PARAMETER LIST LENGTH
8 (LYB)
9 CONTROL
6.9 MODE SENSE(6) command
6.9{1 MODE SENSE(6) command introduction

The MODE SENSE(6) command (see table 96) provides a means for a device server to report parametefs to an

apf
img

Table 96 — MODE SENSE(6) command

lication client. It is a complementary command to the MODE SELECT(6) command. Device servegrs that
lement the MODE SENSE(6) command shall also implement the MODE SELECT(6) command.

Bthe it 7 4 3 2 1 (
0 OPERATION CODE (1Ah)
1 Reserved DBD Reserved
2 PC PAGE CODE
3 SUBPAGE CODE
4 ALLOCATION LENGTH
5 CONTROL

A

isable block dner\rip’rnrc (nnn) bit set to zero cpnr\ifinc that the device server may return zero or more block

descriptors in the returned MODE SENSE data (see 7.4). A DBD bit set to one specifies that the device server shall
not return any block descriptors in the returned MODE SENSE data.
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The page control (PC) field specifies the type of mode parameter values to be returned in the mode pages. The PC

field is defined in table 97.

Table 97 — Page control (PcC) field

Code | Type of parameter Reference
00b Current values 6.9.2
01b Changeable values 6.9.3
10b Defautvaldes 6-9-4
11b Saved values 6.9.5

The Pc field only affects the mode parameters within the mode pages, however the PS bit, SPF bityPAGE COIl

SUBPAGE CODE field, and PAGE LENGTH field should return current values (i.e., as if PC is set.t6)00b). Th
parameter header and mode parameter block descriptor should return current values.

E field,
mode

Somne SCSI target devices may not distinguish between current and saved mode parameters and report identical

vallies in response to a PC field of either 00b or 11b. See also the description of the save pages (SP) b
MQDE SELECT command.

The PAGE CODE and SUBPAGE CODE fields specify which mode pages and subpages to return (see table 98)

Table 98 — Mode page code usage for-all devices

Page Code Subpage Code | Description

00h vendor specific Vendor specific\(does not require page format)
01h-1Fh 00h See specifie device types (page_0 format)
01h - DFh See specific device types (sub_page format)
EOh - FEh Vendor specific (sub_page format)
FFh Return all subpages for the specified device specific

mode page in the page_0 format for subpage 00h and in
the sub_page format for subpages 01h - FEh

20h - 3Eh 00h Vendor specific (page_0 format required)
01h=FEh Vendor specific (sub_page format required)
FFh Return all subpages for the specified vendor specific

mode page in the page_0 format for subpage 00h and in
the sub_page format for subpages 01h - FEh

3Fh 00h Return all subpage 00h mode pages in page_0 format
01h - FEh Reserved
FFh Return all subpages for all mode pages in the page_0

format for subpage 00h and in the sub_page format for
subpages 01h - FEh

The ALLOCATION LENGTH field is defined in 4.3.4.6.

in the

An application client may request any one or all of the supported mode pages from the device server. If an appli-
cation client issues a MODE SENSE command with a page code or subpage code value not implemented by the
logical unit, 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.

If an application client requests all supported mode pages, the device server shall return the supported pages in
ascending page code order beginning with mode page 01h. If mode page 00h is implemented, the device server

shall return mode page 00h after all other mode pages have been returned.
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If the PC field and the PAGE CODE field are both set to zero, the device server should return a mode parameter
header and block descriptor, if applicable.

The mode parameter list for all device types for MODE SELECT and MODE SENSE is defined in 7.4. Parts of the
mode parameter list are specifically defined for each device type. Definitions for the parts of each mode parameter

list

that are unique for each device-type may be found in the applicable command standards (see 3.1.18).

6.9.2 Current values

AH
cur

6.9

AP
chg
ang
be

If th
SE

C tield value of O0b requests that the device server return the current values of the mode parameter
rent values returned are:

a) The current values of the mode parameters established by the last successful MODE SELECT con

b) The saved values of the mode parameters if a MODE SELECT command has not succéssfully con
since the mode parameters were restored to their saved values (see 6.7); or

c) The default values of the mode parameters if a MODE SELECT command has not'successfully corn
since the mode parameters were restored to their default values (see 6.7).

3 Changeable values
ngeable. In the mask, the bits in the fields of the mode parameters that-are changeable all shall be sef
the bits in the fields of the mode parameters that are non-changeable (i.e., defined by the logical unit)

et to zero.

e logical unit does not implement changeable parameters.mode pages and the device server receives a
NSE command with 01b in the PC field, then the command. shall be terminated with CHECK CONDITION

with the sense key set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN CD

An

attempt to change a non-changeable mode pardmeter using the MODE SELECT command shall resy

errgr condition (see 6.7).

The
set
chdg
6.9

AP
por|

6.9

AP

application client should issue a MODE SENSE command with the PC field set to 01b and the PAGE CO
ngeable, and the supported length of ‘each mode page prior to issuing any MODE SELECT commands.
4 Default values

C field value of 10b requests that the device server return the default values of the mode parameters.
ted parameters shall’be-set to zero. Default values should be accessible even if the logical unit is not reg

5 Saved values

cC field value of 11b requests that the device server return the saved values of the mode parameters

pafameters-not supported by the logical unit shall be set to zero. If saved values are not implement

cor
the

nmanhd shall be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUE
additional sense code set to SAVING PARAMETERS NOT SUPPORTED.

s. The

mand;
npleted

npleted

C field value of 01b requests that the device server return a mask depoting those mode parameters that are

to one
il shall

MODE
status,
B.

It in an

pE field

to 3Fh to determine which mode pages are supported, which mode parameters within the mode pages are

Unsup-
dy.

. Mode
bd, the
5T, and

The method of saving parameters is vendor specific. The parameters are preserved in such a manner that they are
retained when the device is powered down. All saveable mode pages should be considered saved when a MODE
SELECT command issued with the sp bit set to one has returned a GOOD status or after the successful
completion of a FORMAT UNIT command.

6.9.6 Initial responses

After a logical unit reset, the device server shall respond in the following manner:

a) If default values are requested, report the default values;
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b)

c)

If saved values are requested, report valid restored mode parameters, or restore the mode parameters and
report them. If the saved values of the mode parameters are not able to be accessed from the nonvolatile
vendor specific location, the command shall be terminated with CHECK CONDITION status, with the
sense key set to NOT READY. If saved parameters are not implemented, respond as defined in 6.9.5; or

If current values are requested and the current values have been sent by the application client via a MODE
SELECT command, the current values shall be returned. If the current values have not been sent, the
device server shall return:

A) The saved values, if saving is implemented and saved values are available; or

B) The default values.

6.10 MODE SENSE(10) command

The MODE SENSE(10) command (see table 99) provides a means for a device server to report parametefs to an
application client. It is a complementary command to the MODE SELECT(10) command.’Device servgrs that

imgdlement the MODE SENSE(10) command shall also implement the MODE SELECT(10) command.

Table 99 — MODE SENSE(10) command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (5Ah)
1 Reserved LLBAA ‘ DBD ‘ Reserved
2 PC PAGE CODE
3 SUBPAGE CODE
4
Reserved
6
7 (MSB)
ALLOCATION LENGTH
8 (L$B)
9 CONTROL

If the Long LBA Accepted (LLBAA) hit is set to one, the device server is allowed to return parameter data with the
LONGLBA bit equal to one (see 7.4.3). If LLBAA bit is set to zero, the LONGLBA bit shall be zero in the paramefer data

retyrned by the device server.

Se¢ the

MODE SENSE(6) command (6.9) for a description of the other fields and operation of this commard.
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6.11 PERSISTENT RESERVE IN command

6.11.1 PERSISTENT RESERVE IN command introduction

The PERSISTENT RESERVE IN command (see table 100) is used to obtain information about persistent reserva-
tions and reservation keys (i.e., registrations) that are active within a device server. This command is used in
conjunction with the PERSISTENT RESERVE OUT command (see 6.12).

Table 100 — PERSISTENT RESERVE IN command

Bit
Byte 6 5 4 3 2 1 (
0 OPERATION CODE (5Eh)
1 Reserved SERVICE ACTION
2
Reserved
6
7 (MSB)
ALLOCATION LENGTH
8 (L$B)
9 CONTROL

The ALLOCATION LENGTH field is defined in 4.3.4.6. The PERSISTENT RESERVE IN parameter data inc

udes a

length field that indicates the number of parameter data bytes available to be returned. The allocation length{should
be ket to a value large enough to return the length field for thé.specified service action.
The service action codes for the PERSISTENT RESERVEIN command are defined in table 101.
Table 101 — PERSISTENT-RESERVE IN service action codes
Code Name Description Refergnce
00h READ KEYS Reads all registered reservation keys (i.e., regis- 6.11.2
trations) as described in 5.6.5.2
01h READ RESERVATION Reads the current persistent reservations as 6.11.3
described in 5.6.5.3
02h REPORT CAPABILITIES Returns capability information 6.11.4
03h READ FULL STATUS Reads complete information about all registra- 6.11.5
tions and the persistent reservations, if any
D4h - 1Fh Reserved Reserved
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6.11.2 READ KEYS service action
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The READ KEYS service action requests that the device server return a parameter list containing a header and a
list of each currently registered I_T nexus’ reservation key. If multiple I_T nexuses have registered with the same
key, then that key value shall be listed multiple times, once for each such registration.

For more information on READ KEYS see 5.6.5.2.

The format for the parameter data provided in response to a PERSISTENT RESERVE IN command with the READ

KEYS service action is shown in table 102.

Table 102 — PERSISTENT RESERVE IN parameter data for READ KEYS

Byte 4 3 2 1
0
PRGENERATION
3 B)
4
ADDITIONAL LENGTH (n-7)
7 B)

Reservation key list

First reservation key

B)

Last xeservation key

B)

The Persistent Reservations Generation (PRGENERATION) field shall contain a 32-bit counter maintained
ice server that shall be incrementedievery time a PERSISTENT RESERVE OUT command requiests a
GISTER service action, a REGISTER'AND IGNORE EXISTING KEY service action, a REGISTER AND| MOVE
vice action, a CLEAR service action; a PREEMPT service action, or a PREEMPT AND ABORT service|action.
counter shall not be incremented by a PERSISTENT RESERVE IN command, by a PERSISTENT REBERVE
T command that performs@RESERVE or RELEASE service action, or by a PERSISTENT RESER
nmand that is terminated due to an error or reservation conflict. Regardless of the APTPL bit value the PH
n value shall be set to(zero by a power on.

dey
RE
ser
Thd
ou
cor
atig

The
bet

by the

E OUT

Rgener-

ADDITIONAL LENGTH field contains a count of the number of bytes in the Reservation key list. The relatjonship
veen the ADDITIONAL LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The reservation key list contains the 8-byte reservation keys for all I_T nexuses that have been registerg¢d (see

5.6

6.1

1.3-READ RESERVATION service action

6.11.3.1 READ RESERVATION service action introduction

The READ RESERVATION service action requests that the device server return a parameter list containing a
header and the persistent reservation, if any, that is present in the device server.

For more information on READ RESERVATION see 5.6.5.3.
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6.11.3.2 Format of PERSISTENT RESERVE IN parameter data for READ RESERVATION

When no persistent reservation is held, the format for the parameter data provided in response to a PERSISTENT
RESERVE IN command with the READ RESERVATION service action is shown in table 103.

Table 103 — PERSISTENT RESERVE IN parameter data for READ RESERVATION with no reservation held

Bit
Byte 7 6 5 4 3 2 1 0
0 MSB
( ) PRGENERATION
3 (L$B)
4 MSB
( ) ADDITIONAL LENGTH (0)
7 (L$B)

The¢ PRGENERATION field shall be as defined for the PERSISTENT RESERVE IN command with REAQ KEYS
seryice action parameter data (see 6.11.2).

The ADDITIONAL LENGTH field shall be set to zero, indicating that no persistent resérvation is held.

Wheen a persistent reservation is held, the format for the parameter dataprovided in response to a PERSISTENT
REBERVE IN command with the READ RESERVATION service action issshown in table 104.

Table 104 — PERSISTENT RESERVE IN parameter data foryREAD RESERVATION with reservatipn

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) PRGENERATION
3 (L$B)
4 MSB
( ) ADDITIONAL LENGTH (10h)
7 (L$B)
8 MSB
( ) RESERVATION KEY
15 (LSB)
16
Obsolete
19
20 Reserved
21 SCOPE TYPE
22
Obsolete
23

Th¢ PRGENERATION field shall be as defined for the PERSISTENT RESERVE IN command with REAQ KEYS

: : !
service-actionmparameterdata:

The ADDITIONAL LENGTH field contains a count of the number of bytes to follow and shall be set to 16. The
relationship between the ADDITIONAL LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The RESERVATION KEY field shall contain the reservation key under which the persistent reservation is held (see
5.6.9).

The scoPE field shall be set to LU_SCOPE (see 6.11.3.3).
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The TYPE field shall contain the persistent reservation type (see 6.11.3.4) specified in the PERSISTENT RESERVE
OUT command that created the persistent reservation.

The obsolete fields in bytes 16 through 19, byte 22, and byte 23 were defined in a previous standard.

6.11.3.3 Persistent reservations scope

The SCOPE field (see table 105) shall be set to LU_SCOPE, specifying that the persistent reservation applies to the
entire logical unit.

Table 105 — Persistent reservation scope codes

Code Name Description
Oh LU_SCOPE Persistent reservation applies to the full logicalunit
1h - 2h Obsolete
3h - Fh Reserved
The LU_SCOPE scope shall be implemented by all device servers that implement(tPERSISTENT RESERVE OUT.
6.111.3.4 Persistent reservations type
The TYPE field (see table 106) specifies the characteristics of the persisient reservation being establishedl for all
logical blocks within the logical unit. Table 31 (see 5.6.1) defines the/persistent reservation types under whigh each
commmand defined in this standard is allowed to be processed. Each)other command standard (see 3.1.18) defines
the|persistent reservation types under which each command.defined in that command standard is allowed to be
processed.
Table 106 — Persistent reservation type codes (part 1 of 2)
Code Name Description
Oh Obsolete
1h Write Access Restrictions: Some commands (e.g., media-access write commands) are
Exclusive only allowed-for the persistent reservation holder (see 5.6.9).
Persistent Reservation Holder: There is only one persistent reservation holder.
2h Obsolete
3h Exclusive Access Restrictions: Some commands (e.g., media-access commands) are pnly
Access allowed for the persistent reservation holder (see 5.6.9).
Persistent Reservation Holder: There is only one persistent reservation holder.
4h Obsolete
5h Write Access Restrictions: Some commands (e.g., media-access write commands) are
Exclusive— | only allowed for registered |_T nexuses.
Registrants | Persistent Reservation Holder: There is only one persistent reservation holder
Only (see 5.6.9).
6h Exclusive Access Restrictions: Some commands (e g..-media-access-commands) are bnly
Access — allowed for registered |_T nexuses.
Registrants | Persistent Reservation Holder: There is only one persistent reservation holder
Only (see 5.6.9).
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Table 106 — Persistent reservation type codes (part 2 of 2)

Code Name Description
7h Write Access Restrictions: Some commands (e.g., media-access write commands) are
Exclusive— | only allowed for registered |_T nexuses.
All Persistent Reservation Holder: Each registered |_T nexus is a persistent reser-
Registrants | vation holder (see 5.6.9).
8h Exclusive Access Restrictions: Some commands (e.g., media-access commands) are only
Access — allowed for registered I_T nexuses.
All Persistent Reservation Holder: Each registered |_T nexus is a persistentreger-
Registrants | vation holder (see 5.6.9).
9h - Fh | Reserved

6.1/1.4 REPORT CAPABILITIES service action

The¢ REPORT CAPABILITIES service action requests that the device server return information on persistent reser-
vatjon features.

The format for the parameter data provided in response to a PERSISTENT RESERVE IN command with the

REPORT CAPABILITIES service action is shown in table 107.

Table 107 — PERSISTENT RESERVE IN parameter data for REPORT CAPABILITIES

Bit
Byte 7 6 5 4 3 2 1 (
0 (MSB)
LENGTH(0008h)
1 (L$B)
2 Reserved CRH SIP_C ATP_C Reserved PTPL_C
3 T™MV Reserved PTPL_A
4
5 PERSISTENT RESERVATION TYPE MASK
6
Reserved
7

The LENGTH field indicates the length in bytes of the parameter data. The relationship between the LENGTH figld and

the|CDB ALLOCATION'LENGTH field is defined in 4.3.4.6.

A Qompatible Reservation Handling (CRH) bit set to one indicates that the device server supports the exceptions to
thel SPC-2.RESERVE and RELEASE commands described in 5.6.3. A CRH bit set to zero indicatg¢s that
REBERVE(6) command, RESERVE(10) command, RELEASE(6) command, and RELEASE(10) command are

propessed as defined in SPC-2.

A Specify Initiator Ports Capable (SIP_C) bit set to one indicates that the device server supports the SPEC_I_PT bit in
the PERSISTENT RESERVE OUT command parameter data (see 6.12.3). An SIP_C bit set to zero indicates that
the device server does not support the sPEC_I_PT bit in the PERSISTENT RESERVE OUT command parameter

data.

An All Target Ports Capable (ATP_C) bit set to one indicates that the device server supports the ALL_TG_PT bit in the
PERSISTENT RESERVE OUT command parameter data. An ATP_C bit set to zero indicates that the device server
does not support the ALL_TG_PT bit in the PERSISTENT RESERVE OUT command parameter data.
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A Persist Through Power Loss Capable (PTPL_C) bit set to one indicates that the device server supports the persist
through power loss capability (see 5.6.4) for persistent reservations and the APTPL bit in the PERSISTENT
RESERVE OUT command parameter data. An PTPL_C bit set to zero indicates that the device server does not
support the persist through power loss capability.

A Type Mask Valid (TMV) bit set to one indicates that the PERSISTENT RESERVATION TYPE MASK field contains a bit
map indicating which persistent reservation types are supported by the device server. A TMV bit set to zero

indi

cates that the PERSISTENT RESERVATION TYPE MASK field shall be ignored.

A
cag
not

The
vat

ersist Ihrough Power Loss Activated (PTPL_A) Dbit set to one indicates that the persist through pow
ability is activated (see 5.6.4). A PTPL_A bit set to zero indicates that the persist through power loss Cap3
activated.

PERSISTENT RESERVATION TYPE MASK field (see table 108) contains a bit map that indicates the)persisten
on types that are supported by the device server.

Table 108 — Persistent Reservation Type Mask format

er loss
bility is

t reser-

Bit
Byte 7 6 5 4 3 2 1 (
4 WR_EX_AR | EX_AC_RO | WR_EX_RO | Reserved EX_AC Reserved WR_EX Resdrved
5 Reserved EX_AL_AR

AV
Exq
dod

An
Exq
dey

AV
Exq
ser|

An
per
Acq

AV
res
per|

An
Exq
dey

Vrite Exclusive — All Registrants (WR_EX_AR) bit set to one indicates that the device server supports th
lusive — All Registrants persistent reservation type. An WR.EX: AR bit set to zero indicates that the devicsg
s not support the Write Exclusive — All Registrants persistent reservation type.

Exclusive Access — Registrants Only (EX_AC_RO) hit 'set to one indicates that the device server supp
lusive Access — Registrants Only persistent reservation type. An EX_AC_RO bit set to zero indicates
ice server does not support the Exclusive Access — Registrants Only persistent reservation type.

Vrite Exclusive — Registrants Only (WR_EXR0) bit set to one indicates that the device server supports th
lusive — Registrants Only persistent feservation type. An WR_EX_RO bit set to zero indicates that the
ver does not support the Write Exclusive — Registrants Only persistent reservation type.

Exclusive Access (EX_AcC)-bit'set to one indicates that the device server supports the Exclusive
sistent reservation type. An'EX_AC bit set to zero indicates that the device server does not support the EX
ess persistent reservation-type.

Vrite Exclusive (WR-EX) bit set to one indicates that the device server supports the Write Exclusive pe
rvation type. An)WR_EX bit set to zero indicates that the device server does not support the Write EX
sistent reservation type.
Exclusive"Access — All Registrants (EX_AC_AR) bit set to one indicates that the device server suppq

ice-server does not support the Exclusive Access — All Registrants persistent reservation type.

e Write
server

rts the
hat the

e Write
device

\ccess
clusive

rsistent
clusive

rts the

lusive’Access — All Registrants persistent reservation type. An EX_AC_AR bit set to zero indicates that the

6.11.5 READ FULL STATUS service action

The READ FULL STATUS service action requests that the device server return a parameter list describing the

reg

For

istration and persistent reservation status of each currently registered I_T nexus for the logical unit.

more information on READ FULL STATUS see 5.6.5.4.
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The format for the parameter data provided in response to a PERSISTENT RESERVE IN command with the READ
FULL STATUS service action is shown in table 109.

Table 109 — PERSISTENT RESERVE IN parameter data for READ FULL STATUS

Bit
Byte 7 6 5 4 3 2 1 0
0 MSB
( ) PRGENERATION
3 (tSB)
4 MSB
( ) ADDITIONAL LENGTH (n-7)
7 (L$B)
Full status descriptors
8
First full status descriptor (see table 110)
Last full status descriptor (see table 110)
n

Th¢ PRGENERATION field shall be as defined for the PERSISTENF RESERVE IN command with REAQ KEYS

ser

vice action parameter data (see 6.11.2).

The ADDITIONAL LENGTH field contains a count of the number of bytes to follow in the full status descriptofs. The

rels

tionship between the ADDITIONAL LENGTH field and the.€DB ALLOCATION LENGTH field is defined in 4.3.4.6.

The format of the full status descriptors is shown in“table 110. Each full status descriptor describes one ¢r more

regjstered I_T nexuses. The device server shall.return persistent reservations status information for every regis-
tergd I_T nexus.
Table 110 — PERSISTENT RESERVE IN full status descriptor format
Bit
Byte 7 6 5 4 3 2 1 (
0 (MSB)
RESERVATION KEY
7 (L$B)
8
Reserved
11
12 Reserved ALL_TG_PT ‘ R_HQLDER
13 SCOPE TYPE
14
Reserved
17
18 (MSB)
RELATIVE TARGET PORT IDENTIFIER
19 (LSB)
20 (MSB)
ADDITIONAL DESCRIPTOR LENGTH (n-23)
23 (LSB)
24
TRANSPORTID
n
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The RESERVATION KEY field contains the reservation key.

A Reservation Holder (R_HOLDER) bit set to one indicates that all |_T nexuses described by this full status
descriptor are registered and are persistent reservation holders (see 5.6.9). A R_HOLDER bit set to zero indicates
that all I_T nexuses described by this full status descriptor are registered but are not persistent reservation holders.

An All Target Ports (ALL_TG_PT) bit set to zero indicates that this full status descriptor represents a single I_T
nexus. An ALL_TG_PT bit set to one indicates that:

The
deqd

If th
the
6.1
sta

If th
3.1
set

The
the

The
I T

6.1

6.

—

a) This tull status descriptor represents all the I_1 nexuses that are associated with both:
A) The initiator port specified by the TRANSPORTID field; and
B) Every target port in the SCSI target device;

b) All the I_T nexuses are registered with the same reservation key; and

c) Allthe I_T nexuses are either reservation holders or not reservation holders as indicated by the R_|
bit.

device server is not required to return an ALL_TG_PT bit set to one. Instead, it mayyreturn separate ful
criptors for each I_T nexus.

€ R_HOLDER bit is set to one (i.e., if the I_T nexus described by this full status‘déscriptor is a reservation
SCOPE field and the TYPE field are as defined in the READ RESERVATION/service action parameter dg
1.3). If the R_HOLDER bit is set to zero, the contents of the SCOPE field ‘and the TYPE field are not defined
ndard.

€ ALL_TG_PT bit set to zero, the RELATIVE TARGET PORT IDENFIFIER field contains the relative port identif
88) of the target port that is part of the I_T nexus described by this full status descriptor. If the ALL_TG_|
to one, the contents of the RELATIVE TARGET PORT IDENTIFIER field are not defined by this standard.

ADDITIONAL DESCRIPTOR LENGTH field contains a count of the number of bytes that follow in the descript
size of the TransportID).

TRANSPORTID field contains a TransportID (see 7.5.4) identifying the initiator port that is part of the I_T n
nexuses described by this full status descriptor.

2 PERSISTENT RESERVE OUT command

P.1 PERSISTENT RESERVE OUT command introduction

The¢ PERSISTENT RESERVE OUT command (see table 111) is used to request service actions that re

log
ma

I_T
keyl

cal unit for the gexclusive or shared use of a particular I_T nexus. The command uses other service ac
hage and remove such persistent reservations.

nexuses.performing PERSISTENT RESERVE OUT service actions are identified by a registered rese
provided by the application client. An application client may use the PERSISTENT RESERVE IN comn
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obtain the reservation key, if any, for the I_T nexus holding a persistent reservation and may use the PERSISTENT
RESERVE OUT command to preempt that persistent reservation.

Table 111 — PERSISTENT RESERVE OUT command

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (5Fh)
1 RGSGTVGO I oERVICE ACUTION
2 SCOPE TYPE
3
Reserved
4
5 (MSB)
PARAMETER LIST LENGTH
8 (L$B)
9 CONTROL

If a

complete the operation, the command shall be terminated with CHECK CQNDITION status, with the sense
to ILLEGAL REQUEST, and the additional sense code set to INSUFFICIENT REGISTRATION RESOURCH

The
the
SC(

mepted, the command shall be terminated with CHECK CONDITION status, with the sense key set to IL
REQUEST, and the additional sense code set to INVALIBFIELD IN CDB.

Fie
par

The
ou

Th
foll

If th
not
RE

If th

PERSISTENT RESERVE OUT command is attempted, but there are insufficient device server resoy

PERSISTENT RESERVE OUT command contains fields thatspecify a persistent reservation service
intended scope of the persistent reservation, and the restfictions caused by the persistent reservatic
PE field and TYPE field are defined in 6.11.3.3 and 6.11.3.4.f a SCOPE field specifies a scope that is no

ds contained in the PERSISTENT RESERVE QUT parameter list specify the information required to pe
ticular persistent reservation service action.

PARAMETER LIST LENGTH field specifies:the number of bytes of parameter data for the PERSISTENT RE
T command.

parameter list shall be 24 bytes ‘in length and the PARAMETER LIST LENGTH field shall contain 24 (18Hh
wing conditions are true:

a) The SPEC_I_PT bit (see 6.12.3) is set to zero; and
b) The service action is not REGISTER AND MOVE.

e SPEC_I_PT bit'is set to zero, the service action is not REGISTER AND MOVE, and the parameter list I¢
24, then the&;eommand shall be terminated with CHECK CONDITION status, with the sense key set to IL
QUEST,and the additional sense code set to PARAMETER LIST LENGTH ERROR.

e parameter list length is larger than the device server is able to process, the command should be tern

wit

rces to
key set
S.

action,
n. The
imple-
| EGAL

rform a

SERVE

, if the

ngth is
| EGAL

ninated

HECK CONDITION with th nse k ILLEGAL REQUEST. and th itional sen

to PARAMETER LIST LENGTH ERROR.

pde set
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6.12.2 PERSISTENT RESERVE OUT service actions

When processing the PERSISTENT RESERVE OUT service actions, the device server shall increment the PRgen-
eration value as specified in 6.11.2.

The PERSISTENT RESERVE OUT command service actions are defined in table 112.

Table 112 — PERSISTENT RESERVE OUT service action codes

PRGENERATION
field
incremented Parameter
Code Name Description (see 6.11.2) list format
00h REGISTER Register a reservation key with the device Yes Bagic
server (see 5.6.6) or unregister a reservation (see 6(12.3)
key (see 5.6.10.3).
01h RESERVE Creates a persistent reservation having a No Bagic
specified SCOPE and TYPE (see 5.6.8). The (see 6[12.3)
SCOPE and TYPE of a persistent reservation
are defined in 6.11.3.3 and 6.11.3.4.
02h RELEASE Releases the selected persistent reservation No Bagic
(see 5.6.10.2). (see 6]12.3)
03h CLEAR Clears all reservation keys (i.e.£registrations) Yes Bagic
and all persistent reservations{(see 5.6.10.6). (see 6(12.3)
04h PREEMPT Preempts persistent resérvations and/or Yes Bagic
removes registrations_(See 5.6.10.4). (see 6(12.3)
05h PREEMPT Preempts persistent reservations and/or Yes Bagic
AND ABORT removes registrations and aborts all tasks for (see 6(12.3)
all preempted-i T nexuses (see 5.6.10.4 and
5.6.10.5).
06h REGISTER Registena reservation key with the device Yes Bagic
AND IGNORE server(see 5.6.6) or unregister a reservation (see 6(12.3)
EXISTING KEY | key (see 5.6.10.3).
07h REGISTER Register a reservation key for another I_T Yes Regist¢r and
AND MOVE nexus with the device server and move a moye
persistent reservation to that I_T nexus (see (see 6(12.4)
5.6.7)
08h - 1Fh | Reseryed



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

-185 -

6.12.3 Basic PERSISTENT RESERVE OUT parameter list
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The parameter list format shown in table 113 shall be used by the PERSISTENT RESERVE OUT command with
any service action except the REGISTER AND MOVE service action. All fields shall be sent, even if the field is not
required for the specified service action and scope values.

Table 113 — PERSISTENT RESERVE OUT parameter list

Bit
7 6 4 3 2 1
Byte
0 (MSB)
RESERVATION KEY
7 (L$B)
8 (MSB)
SERVICE ACTION RESERVATION KEY
15 (LSB)
16
Obsolete
19
20 Reserved SPEC_I_PT | ALLL\TG_PT | Reserved APTPL
21 Reserved
22
Obsolete
23
24
Additional parameter data
n

The obsolete fields in bytes 16 through 19, byte 22 and.byte 23 were defined in a previous standard.

The RESERVATION KEY field contains an 8-byte value provided by the application client to the device sgrver to
ideptify the I_T nexus that is the source of the"PERSISTENT RESERVE OUT command. The device server shall
ver|fy that the contents of the RESERVATION KEY field in a PERSISTENT RESERVE OUT command paramefer data

majches the registered reservation key for.the I_T nexus from which the command was received, except fo:

a)

b)

The REGISTER AND IGNORE EXISTING KEY service action where the RESERVATION KEY field ghall be

ignored; and

The REGISTER service action for an unregistered |_T nexus where the RESERVATION KEY field shall

contain zero.

Exg¢ept as noted above,"when a PERSISTENT RESERVE OUT command specifies a RESERVATION KEY field other
thah the reservation key registered for the I_T nexus the device server shall return a RESERVATION CONFLICT
stajus. Except as‘noted above, the reservation key of the I_T nexus shall be verified to be correct regardlesp of the
SERVICE ACTION'and SCOPE field values.

Thé¢ SERVICE ACTION RESERVATION KEY field contains information needed for the following service jctions:

REGISTER, REGISTER AND IGNORE EXISTING KEY, PREEMPT, and PREEMPT AND ABORT. The

ERVICE

ACTION RESERVATION KEY field is ignored for the following service actions: RESERVE, RELEASE, and CLEAR.

For the REGISTER service action and REGISTER AND IGNORE EXISTING KEY service action, the SERVICE
ACTION RESERVATION KEY field contains:

a) The new reservation key to be registered in place of the registered reservation key specified in the RESER-

VATION KEY field; or
b) Zero to unregister the registered reservation key specified in the RESERVATION KEY field.
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For the PREEMPT service action and PREEMPT AND ABORT service action, the SERVICE ACTION RESERVATION
KEY field contains the reservation key of:

a) The registrations to be removed; and
b) If the SERVICE ACTION RESERVATION KEY field identifies a persistent reservation holder (see 5.6.9),
persistent reservations that are to be preempted.

If the Specify Initiator Ports (SPEC_I_PT) bit is set to zero, the device server shall apply the registration only to the
I_T nexus that sent the PERSISTENT RESERVE OUT command. If the SPEC_I_PT bit is set to one for the
RE’FISTER service action or the REGISTER AND IGNORE EXISTING KEY service action, then the adfitional

parameter data shall include a list of transport IDs (see table 114) and the device server shall also apply\the regis-
trafjon to the I_T nexus for each initiator port specified by a TransportID. If a registration fails for apy~initiator port
(e.g., if the logical unit does not have enough resources available to hold the registration information), non¢ of the
othgr registrations shall be made.

Table 114 — PERSISTENT RESERVE OUT specify initiator ports additional parameter data

Bit
Byte 7 6 5 4 3 2 1 (

24

p TRANSPORTID PARAMETER PATA LENGTH (n - 27)
TransportlDs list

28 )
First TransportlD
Last TransportID

n

The TRANSPORTID PARAMETER DATA LENGTH:field specifies the number of bytes of TransportIDs that follow.

Thé¢ command shall be terminated ' with CHECK CONDITION status, with the sense key set to ILLEGAL
REQUEST:

a) If the value in the parameter list length field in the CDB does not include all of the additional paramgter list
bytes specified by.the TRANSPORTID PARAMETER DATA LENGTH field; or
b) If the value in.the’TRANSPORTID PARAMETER DATA LENGTH field results in the truncation of a Transport

D.

The format of a TransportID is specified in 7.5.4.

The All Target Ports (ALL_TG_PT) bit is valid only for the REGISTER service action and the REGISTER AND
for the
iNORE
—TG— h on all
target ports in the SCSI target device known to the device server (i.e., as if the same registration request had been
received individually through each target port). If the device server receives a REGISTER service action or a
REGISTER AND IGNORE EXISTING KEY service action with the ALL_TG_PT bit set to zero, it shall apply the regis-
tration only to the target port through which the PERSISTENT RESERVE OUT command was received.

The Activate Persist Through Power Loss (APTPL) bit is valid only for the REGISTER service action and the
REGISTER AND IGNORE EXISTING KEY service action, and shall be ignored for all other service actions.
Support for an APTPL bit equal to one is optional. If a device server that does not support an APTPL bit set to one
receives that value in a REGISTER service action or a REGISTER AND IGNORE EXISTING KEY service action,
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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 PARAMETER LIST.

If the last valid APTPL bit value received by the device server is zero, the loss of power in the SCSI target device
shall release the persistent reservation for the logical unit and remove all registered reservation keys (see 5.6.6). If
the last valid APTPL bit value received by the device server is one, the logical unit shall retain any persistent reser-
vation(s) that may be present and all reservation keys (i.e., registrations) for all I_T nexuses even if power is lost
and later returned (see 5.6.4).

Tal
ser

le 115 summarizes which fields are set by the application client and interpreted by the device server. I
vice action and scope value.

Table 115 — PERSISTENT RESERVE OUT service actions and valid parameters (part 1'0f 2)

br each

Parameters (part 1 of 2)
SERVICE AGTION
RESERVATION RESERVATION
Service action Allowed sSCOPE TYPE KEY KEY APTPL
REGISTER ignored ignored valid valid valid
REGISTER ignored
AND IGNORE ignored ignored valid valid
EXISTING KEY
RESERVE LU_SCOPE valid valid ignored ignored
RELEASE LU_SCOPE valid valid ignored ignored
CLEAR ignored ignored valid ignored ignored
PREEMPT LU_SCOPE valid valid valid ignored
PREEMPT AND . . . .
ABORT LU_SCOPE valid valid valid ignored
REGISTER . . . not
AND MOVE LU_SCOPRE valid valid valid applicable [?
8 The parameter list formatfor the REGISTER AND MOVE service action is described in 6.12.4.
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Table 115 — PERSISTENT RESERVE OUT service actions and valid parameters (part 2 of 2)

Parameters (part 2 of 2)
Allowed
Service action SCOPE ALL_TG_PT SPEC_I_PT
REGISTER ignored valid valid
REGISTER
AND IGNORE ignored valid valid
EXISTING KEY
RESERVE LU_SCOPE ignored ignored
RELEASE LU_SCOPE ignored ignored
CLEAR ignored ignored ignored
PREEMPT LU_SCOPE ignored ignored
PREEMPT AND . .
ABORT LU_SCOPE ignored ignored
REGISTER not not
AND MOVE LU_SCOPE applicable 2.0 applicable 2
@ The parameter list format for the REGISTER-AND MOVE
service action is described in 6.12.4.

—

6.1R.4 PERSISTENT RESERVE OUT command with REGISTER AND MOVE service action parameters

The parameter list format shown in table 116 shall be used by the PERSISTENT RESERVE OUT commahd with
REGISTER AND MOVE service action.

Table 116 — PERSISTENT RESERVE OUT:command with REGISTER AND MOVE service action parameter

list
Bit
Byte 7 6 5 4 3 2 1 (

0 MSB

( ) RESERVATION KEY
7 (LSB)
8 MSB

( ) SERVICE ACTION RESERVATION KEY
15 (L$B)
16 Reserved
17 Reserved UNREG APTPL
18 MSB

( ) RELATIVE TARGET PORT IDENTIFIER
19 (LSB)
20 MSB

( ) TRANSPORTID PARAMETER DATA LENGTH (n - 23) I —
23 (LSB)
24

TransportID

n

The RESERVATION KEY field contains an 8-byte value provided by the application client to the device server to
identify the I_T nexus that is the source of the PERSISTENT RESERVE OUT command. The device server shall
verify that the contents of the RESERVATION KEY field in a PERSISTENT RESERVE OUT command parameter data


https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

-189 - 14776-453 © ISO/IEC:2009(E)

matches the registered reservation key for the |_T nexus from which the command was received. If a
PERSISTENT RESERVE OUT command specifies a RESERVATION KEY field other than the reservation key regis-
tered for the I_T nexus, the device server shall return a RESERVATION CONFLICT status.

The SERVICE ACTION RESERVATION KEY field contains the reservation key to be registered to the specified I_T nexus.

The Activate Persist Through Power Loss (APTPL) bit set to one is optional. If a device server that does not support
an APTPL bit set to one receives that value, it shall return CHECK CONDITION status, with the sense key set to
ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN PARAMETER LIST.

If th
shg
the
vat
ang

Thd
the
set
0]V

The
|_T|
The
mir

The
forr

TransportID specifies the initiator port in the I_T nexus,to which the persistent reservation is to be mov
hat of the TransportID is defined in 7.5.4.
Thé¢ command shall be terminated with CHEEK CONDITION status, with the sense key set to IL
QUEST:

RE

last valid APTPL bit value received by the device server is one, the logical unit shall retain any persiste
later returned (see 5.6.4).

unregister (UNREG) bit set to zero specifies that the device server shall not unregister the |_T nexus o
PERSISTENT RESERVE OUT command REGISTER AND MOVE service action was received. An UN
to one specifies that the device server shall unregister the I_T nexus on which-the PERSISTENT RE
T command REGISTER AND MOVE service action was received.

RELATIVE TARGET PORT IDENTIFIER field specifies the relative port identifier (see 3.1.88) of the target po
nexus to which the persistent reservation is to be moved.

TRANSPORTID DESCRIPTOR LENGTH field specifies the number-of bytes of the TransportID that follows, sh
imum of 24 bytes, and shall be a multiple of 4.

a) If the value in the parameter list(length field in the CDB does not include all of the parameter lig
specified by the TRANSPORTID(PARAMETER DATA LENGTH field; or

e last valid APTPL bit value received by the device server is zero, the loss of power in the SCSI targef| device
Il release the persistent reservation for the logical unit and remove all registered reservation keysy(see §.6.5). If

reser-

on(s) that may be present and all reservation keys (i.e., registrations) for all I_T nexuses even if powef is lost

which
REG bit
SERVE

t in the

all be a

bd. The

| EGAL

t bytes

b) If the value in the TRANSPQRTID PARAMETER DATA LENGTH field results in the truncation of a TransportID.
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6.13 PREVENT ALLOW MEDIUM REMOVAL command

The PREVENT ALLOW MEDIUM REMOVAL command (see table 117) requests that the logical unit enable or
disable the removal of the medium. The logical unit shall not allow medium removal if any initiator port currently has
medium removal prevented.

Table 117 — PREVENT ALLOW MEDIUM REMOVAL command

Bit — ~ I A n n 4
Byte L4 \>J J - J [ T Y
0 OPERATION CODE (1Eh)
1
Reserved
3
4 Reserved PREVENT
5 CONTROL
Table 118 defines the PREVENT field values and their meanings.
Table 118 — PREVENT field
PREVENT | Description
00b Medium removal shall be allowed from beth)the data transport element and
the attached medium changer, if any.
01b Medium removal shall be prohibited.from the data transport element but
allowed from the attached medium changer, if any.
10b @ Medium removal shall be allowed for the data transport element but prohibited
for the attached medium changer.
11b @ Medium removal shall be, prohibited for both the data transport element and
the attached medium(changer.
8 PREVENT values 10b and 11b'are valid only when the RMB bit is set to one and the
MCHNGR bit is set to on€ are both equal to one in the standard INQUIRY data (see 6.4.2).

The prevention of medium remeval shall begin when any application client issues a PREVENT ALLOW MEDIUM
REMOVAL command with aPREVENT field of 01b or 11b (i.e., medium removal prevented). The prevention of
megium removal for the logical unit shall terminate after:

a) One of the fallewing occurs for each I_T nexus that previously had medium removal prevented:
A) Receipt 6of a PREVENT ALLOW MEDIUM REMOVAL command with a PREVENT field of 00b or [I0b;
B) AnJ T nexus loss; or

b) A pawer on;

c) Ahard reset; or

d) A Afa logical unit reset.

If possible, the device server shall perform an synchronize cache operafion before terminaiing the prevention of
medium removal.

If a persistent reservation or registration is being preempted by a PERSISTENT RESERVE OUT command with
PREEMPT AND ABORT service action (see 5.6.10.5), the equivalent of a PREVENT ALLOW MEDIUM REMOVAL
command with the PREVENT field set to zero shall be processed for each the I_T nexuses associated with the
persistent reservation or registrations being preempted. This allows an application client to override the prevention
of medium removal function for an initiator port that is no longer operating correctly.
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While a prevention of medium removal condition is in effect, the logical unit shall inhibit mechanisms that normally
allow removal of the medium by an operator.

6.14 READ ATTRIBUTE command

6.14.1 READ ATTRIBUTE command introduction

Tr\ RECAND ATTRDIDLITE 0 oL EY NN | 440\ 1] Li +i IH + 3 ol £ T “WET 3 ] £ d
1 T AT TTIHODU T LUTNTITTIANn v {oTU 1AVl T TU ) AdlfUvVWwo diT AYPudtliviT UHTTTIU U TTAdU Attt mivulc vdiutT o TTUTTT I e |Um

audiliary memory.

Table 119 — READ ATTRIBUTE command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (8Ch)
1 Reserved SERVICE ACTION
2
p Restricted (see SMC-2)
5 VOLUME NUMBER
6 Reserved
7 PARTITION NUMBER
8 (MSB)
FIRST ATTRIBUTE IDENTIFIER
9 (L$B)
10 (MSB)
ALLOCATION LENGTH
13 (LSB)
14 Reserved
15 CONTROL

If the medium auxiliary memory is_not accessible because there is no medium present, the READ ATTRIBUTE
commmand shall be terminated with CHECK CONDITION status, with the sense key set to NOT READY, &nd the
additional sense code set toMEDIUM NOT PRESENT.

If the medium is presentbut the medium auxiliary memory is not accessible, the READ ATTRIBUTE command
shgll be terminatediwith CHECK CONDITION status, with the sense key set to MEDIUM ERROR, gnd the
additional sense code set to LOGICAL UNIT NOT READY, AUXILIARY MEMORY NOT ACCESSIBLE.

If the medium)auxiliary memory is not operational, the READ ATTRIBUTE command shall be terminatgd with
CHECK CONDITION status, with the sense key set to MEDIUM ERROR, and the additional sense cod¢ set to

AUKILIARY MEMORY READ ERROR.
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The service actions defined for the READ ATTRIBUTE command are shown in table 120.

Table 120 — READ ATTRIBUTE service action codes

04

Code | Name Description Subclause
00h ATTRIBUTE VALUES | Return attribute values. 6.14.2
01h ATTRIBUTE LIST Return a list of available attribute identifiers, identifiers that 6.14.3

are not in the nonexistent state or unsupported state (see

5.11)
02h VOLUME LIST Return a list of known volume numbers. 6.14.4
03h PARTITION LIST Return a list of known partition numbers. 6.14.5

04h Restricted
h-1Fh | Reserved

vol
vol

mes of the medium auxiliary memory shall equal that of the attached medium. If the*medium only has
me, then its volume number shall be zero.

ThI VOLUME NUMBER field specifies a volume (see SSC-2) within the medium auxiliary\memory. The nurber of

single

The PARTITION NUMBER field specifies a partition (see SSC-2) within a volume: The number of partitiong of the

me
its

If t
CH
INV

The FIRST ATTRIBUTE IDENTIFIER field specifies the attribute identifier of the first attribute to be returneg
cified attribute is in the unsupported state or nonexistent state (see 5.11), the READ ATTRIBUTE coimmand

Spe
shd
add

The

The¢ format of parameter data returned by the READ ATTRIBUTE command depends on the service

sp§

6.14.2 ATTRIBUTE VALUES service action

The
attn

partition number shall be zero.
e combination of volume number and partition number is ngt\valid, the command shall be terminat

CK CONDITION status, with the sense key set to ILLEGAL/REQUEST, and the additional sense cod
ALID FIELD IN CDB.

Il be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, 4
itional sense code set to INVALID FIELD IN -€DB.

ALLOCATION LENGTH field is defined in 4:3.4.6.

cified.

READ ATTRIBUTECommand with ATTRIBUTE VALUES service action returns parameter data contair
butes specified-by the PARTITION NUMBER, VOLUME NUMBER, and FIRST ATTRIBUTE IDENTIFIER fields in th

Hium auxiliary memory shall equal that of the attached medium. If the medium only has a single partitign, then

bd with
b set to

. If the

ind the

action

ing the
e CDB.
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The returned parameter data shall contain the requested attributes in ascending numerical order b
identifier value and in the format shown in table 121.

y attribute

Table 121 — READ ATTRIBUTE with ATTRIBUTE VALUES service action parameter list format

Bit
Byte 7 6 5 4 3 2 1 0
0 MSB
( ) AVAILABLE DATA (n-3)
3 (C$B)
Attribute(s)

4
Attribute O (see 7.3.1)
Attribute x (see 7.3.1)

n

The AVAILABLE DATA field shall contain the number of bytes of attribute“information in the parameter list. The

relgtionship between the AVAILABLE DATA field and the CDB ALLOCATION EENGTH field is defined in 4.3.4.6
The format of the attributes is described in 7.3.1.
6.111.3 ATTRIBUTE LIST service action

The READ ATTRIBUTE command with ATTRIBUTE LIST service action returns parameter data cont
attrjbute identifiers for the attributes that are not in the:unisupported state and not in the nonexistent state
in the specified partition and volume number. The @ontents of FIRST ATTRIBUTE IDENTIFIER field in the CD
ignpred. The returned parameter data shall contain the requested attribute identifiers in ascending nume
by attribute identifier value and in the format 'shown in table 122.

Table 122 — READ ATTRIBUTE with ATTRIBUTE LIST service action parameter list format

aining the
(sge 5.11)
B shall be
rical order

Bit
Byte 7 6 5 4 3 2 1 (

0 (MSB)
AVAILABLE DATA (n-3)

3 (L$B)
Attribute identifiers
ATTRIBUTE IDENTIFIER O

n-1

ATTRIBUTE IDENTIFIER X

n

The AVAILABLE DATA field shall contain the number of bytes of attribute identifiers in the parameter list. The

relationship between the AVAILABLE DATA field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

An ATTRIBUTE IDENTIFIER field is returned for each attribute that is not in the unsupported state and not in the nonex-
istent state (see 5.11) in the specified partition and volume number. See 7.3.2 for a description of the attribute

identifier values.
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6.14.4 VOLUME LIST service action

The READ ATTRIBUTE command with VOLUME LIST service action returns parameter data (see table 123)
identifying the supported number of volumes. The contents of VOLUME NUMBER, PARTITION NUMBER, and FIRST
ATTRIBUTE IDENTIFIER fields in the CDB shall be ignored.

Table 123 — READ ATTRIBUTE with VOLUME LIST service action parameter list format

Bit
7 6 5 4 3 2 1
Byte
0 (MSB)
AVAILABLE DATA (0002h)
1 (L$B)
2 FIRST VOLUME NUMBER
3 NUMBER OF VOLUMES AVAILABLE

The AVAILABLE DATA field shall contain two. The relationship between the AVAILABLE DATA field and the CDB
ALLPCATION LENGTH field is defined in 4.3.4.6.

The¢ FIRST VOLUME NUMBER field indicates the first volume available. Volume numbering should start at zero.
The NUMBER OF VOLUMES AVAILABLE field indicates the number of volumes. available.

6.14.5 PARTITION LIST service action

The¢ READ ATTRIBUTE command with PARTITION LIST service action returns parameter data (see table 124)

ideptifying the number of partitions supported in the specified volume number. The contents of PARTITION NUMBER
and FIRST ATTRIBUTE IDENTIFIER fields in the CDB shall.betignored.

Table 124 — READ ATTRIBUTE with PARTITION LIST service action parameter list format

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) AVAILABLE DATA (0002h)
1 (L$B)
2 FIRST PARTITION NUMBER
3 NUMBER OF PARTITIONS AVAILABLE

Theé AVAILABLE DATA field shall contain two. The relationship between the AVAILABLE DATA field and tHe CDB
ALLPCATION LENGTH field is defined in 4.3.4.6.

The FIRST_PARTITION NUMBER field indicates the first partition available on the specified volume number. Hartition
nurpbering.should start at zero.

The NN

d volume
number.
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6.15 READ BUFFER command

6.15.1 READ BUFFER command introduction

The READ BUFFER command (see table 125) is used in conjunction with the WRITE BUFFER command as a
diagnostic function for testing memory in the SCSI device and the integrity of the service delivery subsystem. This
command shall not alter the medium.

Table 125 — READ BUFFER command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (3Ch)
1 Reserved MODE
2 BUFFER ID
3 (MSB)
BUFFER OFFSET
5 (L$B)
6 (MSB)
ALLOCATION LENGTH
8 (L$B)
9 CONTROL

The function of this command and the meaning of fields within the CDB depend on the contents of the MODE field.
The MODE field is defined in table 126.

Table 126 — READ"BUFFER MODE field

MODE Description
00h Combined header and data 2
01h Vendor specific @
02h Data
03h Descriptor
0Ah Echo buffer
0Bh Echo buffer descriptor
1AR Enable expander communications protocol and Echo buffer
04h/- 09h Reserved
0Ch - 19h Reserved
1Bh - 1Fh Reserved
8 Modes 00h and 01h are not recommended.

If the'mode is not set to one, the ALLOCATION LENGTH field is defined in 4.3.4.6.
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6.15.2 Combined header and data mode (00h)

In this mode, a four-byte header followed by data bytes is returned to the application client in the Data-In Buffer.
The allocation length should be set to four or greater. The BUFFER ID and the BUFFER OFFSET fields are reserved.

The four-byte READ BUFFER header (see table 127) is followed by data bytes from the buffer.

Table 127 — READ BUFFER header

Bit
Byte 7 6 5 4 3 2 1 (

0 Reserved

1 (MSB)
BUFFER CAPACITY

3 (L$B)

4
Data

n

The BUFFER CAPACITY field specifies the total number of data bytes available in.the buffer. The buffer capacity is not

red
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dedcriptor (see 6-16.5). If the device server is unable to accept the specified buffer offset, the command 4
terfninated with, CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the ad
serfse code Sef to INVALID FIELD IN CDB.

6.15.5/-Descriptor mode (03h)

uced to reflect the actual number of bytes written using the WRITE-BUFFER command. The relat
lveen the BUFFER CAPACITY field and the CDB ALLOCATION LENGTH field isdefined in 4.3.4.6. Following thg
FFER header, the device server shall transfer data from the buffer.

b.3 Vendor specific mode (01h)

his mode, the meanings of the BUFFER ID, BUFFER OFFSET, and ALLOCATION LENGTH fields are not spec
standard.

b.4 Data mode (02h)
nis mode, the Data-In Buffer is filled only with logical unit buffer data. The BUFFER ID field specifies a buffe
logical unit from which data shall be transférred. The vendor assigns buffer ID codes to buffers within the
. Buffer ID zero shall be supported. Ktnore than one buffer is supported, then additional buffer ID codes
igned contiguously, beginning with.ohe. Buffer ID code assignments for the READ BUFFER command s
same as for the WRITE BUFFER command. If an unsupported buffer ID code is selected, then the co
itional sense code set to(NVALID FIELD IN CDB.

BUFFER OFFSET field-contains the byte offset within the specified buffer from which data shall be tran

application cli€nty'should conform to the offset boundary requirements returned in the READ B

onship
READ

fied by

r within
logical
thall be
hall be
mmand

Il be terminated with CHEEK'CONDITION status, with the sense key set to ILLEGAL REQUEST, and the

sferred.
UFFER
hall be
ditional

In this mode, a maximum of four bytes of READ BUFFER descriptor information is returned. The device server
shall return the descriptor information for the buffer specified by the BUFFER ID field (see the description of the buffer
ID in 6.15.4). If there is no buffer associated with the specified buffer ID, the device server shall return all zeros in
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the READ BUFFER descriptor. The BUFFER OFFSET field is reserved in this mode. The allocation length should be

set

to four or greater. The READ BUFFER descriptor is defined as shown in table 128.

Table 128 — READ BUFFER descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 OFFSET BOUNDARY
|
3 BUFFER CAPACITY

Thé OFFSET BOUNDARY field returns the boundary alignment within the selected buffer for subsequent

BU
as

The
shd

The

6.1

Int
mo
I_T]
WH
4.3

FFER and READ BUFFER commands. The value contained in the OFFSET BOUNDARY field\shall be inte
h power of two.

value contained in the BUFFER OFFSET field of subsequent WRITE BUFFER and READ BUFFER con
uld be a multiple of 2°ffsetboundary a5 shown in table 129.

Table 129 — Buffer offset boundary

Offset boundary | 20ffsetboundary | Byffer offsets
Oh 20 _ 4 Byte boundaties
1h L) Even-byte boundaries
2h 22 _ ¢4 Four-byte boundaries
3h 23_8 Eight-byte boundaries
4h 24 _ 16 16-byte boundaries
FFh Not applicable | 0 is the only supported buffer offset

BUFFER CAPACITY field shall return thé.size of the selected buffer in bytes.

NOTE 26 - In a system emplaying multiple application clients, a buffer may be altered between the WRIT|
BUFFER and READ BUFFERcommands by another application client. Buffer testing applications should ensu
that only a single application client is active. Use of reservations to all logical units on the device or linkg
commands may be helpful-in avoiding buffer alteration between these two commands.

6.6 Echo buffer mode (0Ah)

his mode the‘device server transfers data to the application client from the echo buffer that was writter
5t recent WRITE BUFFER command with the mode field set to echo buffer (see 6.35.9) received on th

ITE.BUFFER command with the mode field set to echo buffer, limited by the allocation length as desc
46,

The BUFFER ID and BUFFER OFFSET fields are ignored in this mode.

WRITE
rpreted

mands

[0}

by the

B same
nexus<Ihe READ BUFFER command shall return the same number of bytes of data as received in the prior

ibed in

If no WRITE BUFFER command with the mode set to echo buffer received on this I_T nexus has completed
without an error, then the READ BUFFER command shall terminate with CHECK CONDITION status, with the
sense key set to ILLEGAL REQUEST, and the additional sense code set to COMMAND SEQUENCE ERROR. If
the data in the echo buffer has been overwritten by another I_T nexus, the READ BUFFER command shall be
terminated with CHECK CONDITION status, with the sense key set to ABORTED COMMAND, and the additional
sense code set to ECHO BUFFER OVERWRITTEN.
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After a WRITE BUFFER command with the mode set to echo buffer has completed without an error, the application
client may send multiple READ BUFFER commands with the mode set to echo buffer in order to read the echo
buffer data multiple times.

6.15.7 Echo buffer descriptor mode (0Bh)

In this mode, a maximum of four bytes of READ BUFFER descriptor information is returned. The device server
shall return the descriptor information for the echo buffer. If there is no echo buffer implemented, the device server
shall return all zeros in the READ BUFFER descriptor. The BUFFER ID field and BUFFER OFFSET field are reserved in

this
shd

mode. I'he allocation length should be set to four or greater. 'he READ BUFFER descriptor is def
wn in table 130.

Table 130 — Echo buffer descriptor

ned as

Btheit 7 6 5 4 3 2 1 q
0 Reserved EBPS
1 Reserved
2 Reserved (MSB)
3 BUFFER CAPACITY (LSB)

The BUFFER CAPACITY field shall return the size of the echo bufferdn bytes aligned to a four-byte boundary. The

ma

If th

An

An
any

AR
cag
is

—

6.

Re
ent
BU

Kimum echo buffer size is 4 096 bytes.
e echo buffer is implemented, the echo buffer descriptor skiall be implemented.
echo buffer overwritten supported (EBOS) bit set to one indicates either:
read from the echo buffer is not the datapreviously written by the same I_T nexus, or
b) The device server ensures echo buffer data returned to each I_T nexus is the same as that prd

written by that I_T nexus.

EBOS bit set to zero specifies that the echo buffer may be overwritten by any intervening command rece
I_T nexus.

EAD BUFFER command'with the mode set to echo buffer descriptor may be used to determine the ech
acity and supportedfeatures before a WRITE BUFFER command with the mode set to echo buffer (see
ent.

b.8 Enable expander communications protocol and Echo buffer (1Ah)
ceipt of. 2. READ BUFFER command with this mode (1Ah) causes a communicative expander (see S

br theexpanded communications protocol mode. Device servers in SCSI target devices that receive g
FFER command with this mode shall process it as if it were a READ BUFFER command with mode 04

a) The device server returns the ECHO BUFFER OVERWRITTEN additional sense code if the data being

viously
ved on
D buffer

6.35.9)

P1-5) to
READ
\h (see

ALY

6.1

JU)
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The READ MEDIA SERIAL NUMBER command (see table 131) reports the media serial number reported by the

device and the currently mounted media.

Table 131 — READ MEDIA SERIAL NUMBER command

Bit
Byte 7 6 4 3 2 1 0
0 OPERATION CODE (ABh)
1 Reserved SERVICE ACTION (01h)
2
Reserved
5
6 (MSB)
ALLOCATION LENGTH
9 (L$B)
10 Reserved
11 CONTROL
The ALLOCATION LENGTH field is defined in 4.3.4.6.
The¢ READ MEDIA SERIAL NUMBER parameter data format is shown in table 132.
Table 132 — READ MEDIA SERIAL NUMBER parameter data format
Bit
Byte 7 6 4 3 2 1 (
(MSB)
MEDIA SERIAL NUMBER LENGTH (4n-4)
(LSB)
MEDIA SERIAL NUMBER
4n-1
The¢ MEDIA SERIAL NUMBER LENGTH field shall contain the number of bytes in the MEDIA SERIAL NUMBER figld. The
meflia serial number length shall be a multiple of four. The relationship between the MEDIA SERIAL NUMBER [ ENGTH
fiel and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.
The MEDIA SERIAL NUMBER field shall contain the vendor specific serial number of the media currently installep. If the
nurpber of bytes in the vendor specific serial number is not a multiple of four, then up to three bytes containipng zero
shdll be appended to the highest numbered bytes of the MEDIA SERIAL NUMBER field.
If the mediaserial number is not available (e.g., the currently installed media has no valid media serial niimber),
zerp shallbe returned in the MEDIA SERIAL NUMBER LENGTH field.
If the media serialnumber is Not accessible because there IS no media present, the command snall be terminated

with CHECK CONDITION status, with the sense key set to NOT READY, and the additional sense code set to
MEDIUM NOT PRESENT.
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6.17 RECEIVE COPY RESULTS command

6.17.1 RECEIVE COPY RESULTS command introduction

The RECEIVE COPY RESULTS command (see table 133) provides a means for the application client to receive
information about the copy manager or the results of a previous or current EXTENDED COPY command (see 6.3).

Table 133 — RECEIVE COPY RESULTS command

Bit
Byte 7 6 5 4 3 2 1 q
0 OPERATION CODE (84h)
1 Reserved SERVICE ACTION
2 LIST IDENTIFIER
3
Reserved
9
10 (MSB)
ALLOCATION LENGTH
13 (LSB)
14 Reserved
15 CONTROL

The service actions defined for the RECEIVE COPY RESULTS.command are shown in table 134.

Table 134 — RECEIVE COPY RESULTS service action codes

Returns Data While
EXTENDED COPY
Code | Name Description Is In Progress Refefrence
00h COPY Return the current copy status of the Yes 6.17.2
STATUS EXTENDED COPY command identified by
the LIST IDENTIFIER field.
01h RECEIVE Return the held data read by EXTENDED No 6.17.3
DATA COPY command identified by the LIST
IDENTIFIER field.
03h OPERATING Return copy manager operating parameters. Yes 6.17.4
PARAMETERS
04h FAILED Return copy target device sense data and No 6.17.5
SEGMENT other information about the progress of
DETAILS processing a segment descriptor whose
processing was not completed during
processing of the EXTENDED COPY
CUlTITiar I\.JI ;dvl |t|f|c;u' IUy ti IC LIST TUENTIFIER flciu‘
05h-1Eh | Reserved
1Fh Vendor Specific

The LIST IDENTIFIER field specifies the EXTENDED COPY command (see 6.3) about which information is to be
transferred. The RECEIVE COPY RESULTS command shall return information from the EXTENDED COPY
command received on the same I_T nexus with a list identifier that matches the list identifier specified in the
RECEIVE COPY RESULTS CDB.
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If the LIST IDENTIFIER field specifies an EXTENDED COPY command that had the NRCR bit set to one in the
parameter data (see 6.3), the copy manager may respond to a RECEIVE COPY RESULTS command as if the
EXTENDED COPY command had never been received.

The actual length of the RECEIVE COPY RESULTS parameter data is available in the AVAILABLE DATA parameter
data field. The ALLOCATION LENGTH field is defined in 4.3.4.6. See the RECEIVE COPY RESULTS service action
definitions for additional requirements.

6.

In

17.2 COPY STATUS service action

esponse to the COPY STATUS service action, the copy manager shall return the current statug

EXTENDED COPY command (see 6.3) specified by the LIST IDENTIFIER field in the CDB. If no EXTENDED
command known to the copy manager has a matching list identifier, then the command shall bexterminat
CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional'sense cod
INALID FIELD IN CDB.

Talle 135 shows the format of the information returned by the copy manager in respdnse to the COPY S
seryice action. If a device server supports the EXTENDED COPY command, it shall*also support the RH
COPY RESULTS command with COPY STATUS service action.

Table 135 — Parameter data for the COPY STATUS(service action

of the
COPY
pd with
P set to

TATUS
CEIVE

Bit
Byte

(MSB)

AVAILABLE DATA (00000008h)

B)

HDD COPY MANAGER STATUS

(MSB)

SEGMENTS PROCESSED

B)

TRANSFER COUNT UNITS

O |IN|O|OW b~ |W|O

(MSB)

TRANSFER COUNT

-y
—_t
—~
—
[da)

B)

Aft

COPPY STATUS service action for a vendor specific period of time. The copy manager shall discard the
STATUS data when:

a) A RECEIVE.COPY RESULTS command with COPY STATUS service action is received on the sa
nexus with 'a’'matching list identifier;

b) When ‘another EXTENDED COPY command is received on the same I_T nexus and the list ig
matches the list identifier associated with the data preserved for the COPY STATUS service action;

¢) When the copy manager detects a logical unit reset or |_T nexus loss; or

d)”“"When the copy manager requires the resources used to preserve the data.

er completion of an EXTENDED COPY command, the copy manager shall preserve all data returng¢d by a

COPY

me |_T

entifier

The AVAILABLE DATA field shall contain the number of bytes present in the parameter data that follows. The
relationship between the AVAILABLE DATA field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The held data discarded (HDD) bit indicates whether held data has been discarded. If HDD bit is set to one, held data
has been discarded as described in 6.17.4. If HDD bit is set to zero, held data has not been discarded.
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The COPY MANAGER STATUS field contains the current status of the EXTENDED COPY command specified by the
LIST IDENTIFIER field in the CDB as defined in table 136.

Table 136 — COPY MANAGER STATUS field

Thé SEGMENTS PROCESSED field contains the number of segments the copy manager has processed
TENDED COPY command specified by the LIST IDENTIFIER field in the CDB including the ‘'segment clirrently
ng processed. This field shall be zero if the copy manager has not yet begun processing;segment descr

EX
bei

The

The
cor
con

Code Meaning
00h Operation in progress
01h Operation completed without errors
N2h Onaration complatad with arrore
02k Operation-completed-with-errors
03h - 7Fh Reserved

TRANSFER COUNT UNITS field specifies the units for the TRANSFER COUNT field as defined in table 137.

Table 137 — COPY STATUS TRANSFER COUNT UNITS field

Multiplier to convert
Code | Meaning ? | TRANSFER COUNT fiéld to bytes
00h Bytes 1
01h Kibibytes | 210 or 1024
02h Mebibytes | 520
03h Gebibytes | 930
04h Tebibytes | 540
05h Pebibytes 250
06h Exbibytes | 560
07h - FFh | Reserved
4 See 3.6:4.

TRANSFER COUNT field specifies the amount of data written to a destination device for the EXTENDED
hmand specified by the LIST/IDENTIFIER field in the CDB prior to receiving the RECEIVE COPY RE
hmand with COPY STATUS service action.

for the

ptors.

COPY
SULTS
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6.17.3 RECEIVE DATA service action

If the copy manager supports those segment descriptors that require data to be held for transfer to the application
client, then the RECEIVE DATA service action causes the copy manager to return the held data using the format
shown in table 138. If a copy manager supports any of the segment descriptor type codes that require data to be
held for the application client (see 6.3.5), then it shall also support the RECEIVE COPY RESULTS command with
RECEIVE DATA service action.

The EXTENDED COPY 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 TN CDB if any of the following cofditions
exigt:

a) No EXTENDED COPY command known to the copy manager has a list identifier that matChes the LIST
IDENTIFIER field in the CDB; or
b) If the LIST IDENTIFIER field in the CDB identifies an EXTENDED COPY command that still i$ being
processed by the copy manager.

Table 138 — Parameter data for the RECEIVE DATA service action

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) AVAILABLE DATA (n-3)
3 (L$B)
4
HELD DATA
n

Following completion of an EXTENDED COPY command, the copy manager shall preserve all data returngd by a
RE[CEIVE DATA service action for a vendor specific_period of time. The application client should issue a RECEIVE
COPY RESULTS command with RECEIVE DATA(service action as soon as practical following completion of the
EXTTENDED COPY command to insure that the"data is not discarded by the copy manager. The copy manager
shgll discard the buffered inline data:

a) After all data held for a specificcEXTENDED COPY command has been successfully transferred to the
application client;

b) When a RECEIVE COPY-RESULTS command with RECEIVE DATA service action has been recejved on
the same |_T nexus with/a matching list identifier, with the ALLOCATION LENGTH field set to zero;

c¢) When another EXTENDED COPY command is received on the same I_T nexus and the list identifier
matches the list-identifier associated with the data preserved for RECEIVE DATA service action;

d) When the copysmanager detects a logical unit reset or I_T nexus loss; or

e) When the copy manager requires the resources used to preserve the data.

The

AVAILABLE DATA field shall contain the number of bytes of held data available for delivery to the application
nt. The-relationship between the AVAILABLE DATA field and the CDB ALLOCATION LENGTH field is defined in

a-field-contains-the-datatheld-by-thecopymanagerfordelivery-totheappheat i scribed
by several segment descriptor type codes. Unless the copy manager’s held data limit (see 6.17.4) is exceeded, the
first byte held in response to the first segment descriptor in the EXTENDED COPY parameter list prescribing the
holding of data (i.e., the oldest byte held) is returned in byte 4. The last byte held in response to the last segment
descriptor in the EXTENDED COPY parameter list prescribing the holding of data (i.e., the newest byte held) is
returned in byte n.
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6.17.4 OPERATING PARAMETERS service action

In response to the OPERATING PARAMETERS service action, the copy manager shall return its operating
parameter information in the format shown in table 139. If a device server supports the EXTENDED COPY
command (see 6.3), then it shall also support the RECEIVE COPY RESULTS command with OPERATING
PARAMETERS service action.

Table 139 — Parameter data for the OPERATING PARAMETERS service action

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) AVAILABLE DATA (n-3)
3 (L$B)
4
Reserved
7
8 MSB
( ) MAXIMUM TARGET DESCRIPTOR COUNT
9 (L$B)
10 MSB
( ) MAXIMUM SEGMENT DESCRIPTOR COUNT
11 (L$B)
12 MSB
( ) MAXIMUM DESCRIRTQR LIST LENGTH
15 (LSB)
16 MSB
( ) MAXIMUM SEGMENT LENGTH
19 (L$B)
20 MSB
( ) MAXIMUM INLINE DATA LENGTH
23 (L$B)
24 MSB
( ) HELD DATA LIMIT
27 (L§B)
28 MSB
( ) MAXIMUM STREAM DEVICE TRANSFER SIZE
31 (L$B)
32
Reserved
35
36 MAXIMUM CONCURRENT COPIES
37 DATA SEGMENT GRANULARITY (log 2)
38 INLINE DATA GRANULARITY (log 2)
39 HELD DATA GRANULARITY (log 2)
40
= Reserved
oz
43 IMPLEMENTED DESCRIPTOR LIST LENGTH (n-43)
44
List of implemented descriptor type codes (ordered)
n

The AVAILABLE DATA field shall contain the number of bytes following the AVAILABLE DATA field in the parameter data
(i.e., the total number of parameter data bytes minus 4). The relationship between the AVAILABLE DATA field and the
CDB ALLOCATION LENGTH field is defined in 4.3.4.6.
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The MAXIMUM TARGET COUNT field contains the maximum number of target descriptors that the copy manager
allows in a single EXTENDED COPY target descriptor list.

The MAXIMUM SEGMENT COUNT field contains the maximum number of segment descriptors that the copy manager
allows in a single EXTENDED COPY segment descriptor list.

The MAXIMUM DESCRIPTOR LIST LENGTH field contains the maximum length, in bytes, of the target descriptor list and
segment descriptor list. This length includes the embedded data but excludes inline data that follows the
descriptors.

Thl MAXIMUM SEGMENT LENGTH field indicates the length, in bytes, of the largest amount of data that ttje copy
mahager supports writing via a single segment. Bytes introduced as a result of the PAD bit being set.o ofe (see
6.3|7) are not counted towards this limit. A value of zero indicates that the copy manager places)nd’limitg on the
ampunt of data written by a single segment.

Thg MAXIMUM INLINE DATA LENGTH field indicates the length, in bytes, of the largest amount of inline data {hat the
copgy manager supports in the EXTENDED COPY parameter list. This does notlinclude data inclupged as
empedded data within the segment descriptors. The MAXIMUM INLINE DATA LENGTH field applies only to s¢gment
degcriptors containing the 04h descriptor type code (see 6.3.7.7). The field shal’be set to zero when the 04h
deqcriptor type code is not supported by the copy manager.

The¢ HELD DATA LIMIT field indicates the length, in bytes, of the minimum amount of data the copy manager
gudrantees to hold for return to the application client via the RECEIVECOPY RESULTS command with R§CEIVE
DATA service action (see 6.17.3). If the processing of segment descriptors requires more data to be held, the copy
mapager may discard some of the held data in a vendor specifieymanner that retains the held bytes from the most
recently processed segment descriptors. The discarding of held data bytes shall not be considered an erron If held
dath is discarded, the HDD bit shall be set as described in 6:12:2.

Thé MAXIMUM CONCURRENT COPIES field contains the maximum number of EXTENDED COPY commands
sugported for concurrent processing by the copy mahager.

The DATA SEGMENT GRANULARITY field indicates\the length of the smallest data block that copy manager pefmits in
a npn-inline segment descriptor (i.e., segment descriptors with type codes other than 04h). The amount jof data
transferred by a single segment descriptépshall be a multiple of the granularity. The DATA SEGMENT GRANULARITY
valjie is expressed as a power of two. Bytes introduced as a result of the PAD bit being set to one (see 6.3.7)[are not
coynted towards the data length granhularity.

The INLINE DATA GRANULARITY field indicates the length of the of the smallest block of inline data that te copy
mahager permits being written by a segment descriptor containing the 04h descriptor type code (see 6.3.7J7). The
ampunt of inline data written by a single segment descriptor shall be a multiple of the granularity. The INLINE DATA
GRANULARITY value is’expressed as a power of two. Bytes introduced as a result of the PAD bit being set to ope (see
6.3|7) are not counted towards the length granularity.

If the copy nianager encounters a data or inline segment descriptor that violates either the data segment granu-
larity or the:ihline data granularity, the EXTENDED COPY command shall be terminated with CHECK CONDITION
stajus/with the sense key set to COPY ABORTED, and the additional sense code set to COPY SEGMENT
GRANWLARITY VIOLATION.

The HELD DATA GRANULARITY field indicates the length of the smallest block of held data that the copy manager shall
transfer to the application client in response to a RECEIVE COPY RESULTS command with RECEIVE DATA
service action (see 6.17.3). The amount of data held by the copy manager in response to any one segment
descriptor shall be a multiple of this granularity. The HELD DATA GRANULARITY value is expressed as a power of two.

The MAXIMUM STREAM DEVICE TRANSFER SIZE field indicates the maximum transfer size, in bytes, supported for
stream devices.

The IMPLEMENTED DESCRIPTOR LIST LENGTH field contains the length, in bytes, of the list of implemented descriptor
type codes.
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The list of implemented descriptor type codes contains one byte for each segment or target DESCRIPTOR TYPE CODE
value (see 6.3.5) supported by the copy manager, with a unique supported DESCRIPTOR TYPE CODE value in each
byte. The DESCRIPTOR TYPE CODE values shall appear in the list in ascending numerical order.
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6.17.5 FAILED SEGMENT DETAILS service action

In response to the FAILED SEGMENT DETAILS service action, the copy manager shall return details of the
segment processing failure that caused termination of the EXTENDED COPY command (see 6.3) specified by the
LIST IDENTIFIER field in the CDB. Table 140 shows the format of the information returned by the copy manager in
response to a FAILED SEGMENT DETAILS service action. If a device server supports the EXTENDED COPY
command (see 7.4), then it shall also support the RECEIVE COPY RESULTS command with FAILED SEGMENT
DETAILS service action.

Whien processing of an EXTENDED COPY command is aborted and processing of a segment descriptor-is|incom-
plete, the copy manager shall preserve details about the progress in processing of that descriptor. These| details
engble the application client to obtain information it needs to determine the state in which copy target'devices, in
particular stream devices, have been left by incomplete processing.

The EXTENDED COPY command shall be terminated with CHECK CONDITION status, withthe sense kel set to
ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN CDB if any,of\the following comditions
exigt:

a) No EXTENDED COPY command known to the copy manager has a listhidentifier that matches the LIST
IDENTIFIER field in the CDB; or
b) If the LIST IDENTIFIER field in the CDB identifies an EXTENDED\.COPY command that still i$ being
processed by the copy manager.

Table 140 — Parameter data for the FAILED SEGMENT DETAILS service action

Bit
Byte 7 6 5 4 3 2 1 (
MSB
( ) AVAILABLE DATA (n-3)
(L$B)
Reserved
55
56 EXTENDED COPY COMMAND STATUS
57 Reserved
58 MSB
( ) SENSE DATA LENGTH (n-59)
59 (L$B)
60
SENSE DATA
n

The application,client should issue a RECEIVE COPY RESULTS command with FAILED SEGMENT DETAILS
seryice action immediately following failure of the EXTENDED COPY command to insure that the information is not
dis¢arded. by the copy manager. The copy manager shall discard the failed segment details:

a)) After all failed segment details held for a specific EXTENDED COPY command have been successfully
transferred to the application client;

b) When a RECEIVE COPY RESULTS command with FAILED SEGMENT DETAILS service action has been
received on the same |_T nexus with a matching list identifier, with the ALLOCATION LENGTH field set to zero;

¢) When another EXTENDED COPY command is received on the same |_T nexus using the same list
identifier;

d) When the copy manager detects a logical unit reset or I_T nexus loss; or

e) When the copy manager requires the resources used to preserve the data.

The AVAILABLE DATA field shall contain the number of bytes of failed segment details available for delivery to the
application client. If no failed segment details data is available for the specified list identifier then the AVAILABLE
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DATA field shall be set to zero and no data beyond the AVAILABLE DATA field shall be returned. The relationship
between the AVAILABLE DATA field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The copPYy COMMAND STATUS field contains the SCSI status value that was returned for the EXTENDED COPY
command identified by the LIST IDENTIFIER field in the CDB.

The SENSE DATA LENGTH field indicates how many bytes of sense data are present in the SENSE DATA field.

The SENSE DATA field contains a copy of the sense data that the copy manager prepared as part of terminating the
EXTENDED COPY command identified by the Tist identifier with a CHECK CONDITION status.

6.18 RECEIVE DIAGNOSTIC RESULTS command

The RECEIVE DIAGNOSTIC RESULTS command (see table 141) requests that data be sent to the application
client Data-In Buffer. The data is either data based on the most recent SEND DIAGNQSTIC command (see 6.28)
or is a diagnostic page specified by the PAGE CODE field.

Table 141 — RECEIVE DIAGNOSTIC RESULTS command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (1€h)
1 Reserved ‘ PGV
2 PAGE CODE
3 MSB
( ) ALLOCATION LENGTH
4 (L$B)
5 CONTROL

A plage code valid (PcV) bit set to zero specifies that the device server return parameter data based on tHe most
recent SEND DIAGNOSTIC command.(e.g., the diagnostic page with the same page code as that specifiefl in the
mopt recent SEND DIAGNOSTIC command). The response to a RECEIVE DIAGNOSTIC RESULTS cofnmand
with the PCV bit set to zero is vender-specific if:

a) The most recent SEND DIAGNOSTIC command was not a SEND DIAGNOSTIC command defining
parameter data toreturn;
b) A RECEIVE DIAGNOSTIC RESULTS command with a PCv bit set to one has been processed sipce the
last SEND DIAGNOSTIC command was processed; or
c) No SEND,BIAGNOSTIC command defining parameter data to return has been processed since power on,
hard reset, or logical unit reset.

A plage code valid (PcV) bit set to one specifies that the device server return the diagnostic page specifiedl in the
PAGE GODE field. Page code values are defined in 7.1 or in another command standard (see 3.1.18).

NOTE 27 - Logical units compliant with previous versions of this standard (e.g., SPC-2) may transfer more than one
diagnostic page in the parameter data if the PCV bit is set to zero and the previous SEND DIAGNOSTIC command
sent more than one diagnostic page in the parameter list.

NOTE 28 - To ensure that the diagnostic command information is not destroyed by a command sent from another
I_T nexus, the logical unit should be reserved.

NOTE 29 - Although diagnostic software is generally device-specific, this command and the SEND DIAGNOSTIC
command provide a means to isolate the operating system software from the device-specific diagnostic software.
The operating system may remain device-independent.
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The ALLOCATION LENGTH field is defined in 4.3.4.6.

See 7.1 for RECEIVE DIAGNOSTIC RESULTS diagnostic page format definitions.

6.19 REPORT ALIASES command

The REPORT ALIASES command (see table 142) requests that the device server return the alias list. The alias list

1 Al YN CLIANOCLE ALIACLCO Al o0\ _1f 11 CLIANOCLEC ALIACLCO Al t d
IS Al IGHUU UOIIIB U UTTITAATNULL. MLV LLO LuUITTnmanriu \OUU V. /. T UIC UTIAATNUL ALV O LUTHTTIAru 1o ou Or e

the|REPORT ALIASES command shall also be supported.

The¢ REPORT ALIASES command is a service action of the MAINTENANCE IN command. Additional MAINTE-
NANCE IN service actions are defined in SCC-2 and in this standard. The MAINTENANCE 4N-service pctions
deffjned in SCC-2 apply only to logical units that return a device type of OCh or the sccs.bit'set to one fin their
stapdard INQUIRY data (see 6.4.2).

Table 142 — REPORT ALIASES command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (A3h)
1 Reserved SERVICE ACTION (0Bh)
2
Reserved
5
6 (MSB)
ALLOCATION LENGTH
9 (LSB)
10 Reserved
11 CONTROL

The ALLOCATION LENGTH field is defined.in\4.3.4.6.
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The parameter data returned by a REPORT ALIASES command (see table 143) contains zero or more alias

entries.
Table 143 — REPORT ALIASES parameter data
Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
ADDITIONAL LENGTH (n-3)
3 (t$B)
4 Reserved
5 Reserved
6
- NUMBER OF ALIASES (X)
Alias entry (or entries)
8
Alias entry O (see 6.2.2)
Alias entry x (see6,2.2)
n

The ADDITIONAL LENGTH field indicates the number of bytes-in the remaining parameter data. The relat

betiveen the ADDITIONAL LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The¢ NUMBER OF ALIASES field indicates the number:of alias entries in the alias list and shall not be changsg
CDB contains an insufficient allocation length.

The parameter data shall include one alias entry for each alias in the alias list. The format of an alias

deqgcribed in 6.2.2.

6.20 REPORT DEVICE IDENTIFIER command

The REPORT DEVICE (DENTIFIER command (see table 144) requests that the device server send device
catjon information tothe application client. As defined in the SCC-2 standard, the REPORT DEVICE IDEN

Cor

hmand is the REPORT PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER service action

MAINTENANCE{N command. Additional MAINTENANCE IN and MAINTENANCE OUT service actiq

def

The
typ

ned in SEE+2 and in this standard.

MAINTENANCE IN service actions defined only in SCC-2 shall apply only to SCSI devices that return g

onship

d if the

bNntry is

dentifi-
TIFIER

of the
ns are

device

b 0 0Ch or the sccs bit set to one in their standard INQUIRY data. When a SCSI device returns a device

0Clt

TOT the STTS bit Setto-one T its Standard INQUtR Y data; the imptementation requirerments for the

type of
SCC-2


https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

-211 - 14776-453 © ISO/IEC:2009(E)

MAINTENANCE IN service actions shall be as specified in SCC-2. Otherwise the MAINTENANCE IN service
action definitions and implementation requirements stated in this standard shall apply.

Table 144 — REPORT DEVICE IDENTIFIER command

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (A3h)
1 RGSGTVGO I SERVICE ACUTION (Ud)
2
Reserved
3
4
Restricted
5
6 MSB
( ) ALLOCATION LENGTH
9 (L$B)
10 Reserved Restricted | Resdrved
11 CONTROL

SC[C-2 defines specific usages for bytes 4 and 5, and bit 1 in byte 10,_however these fields are reserved|for the
REPORT DEVICE IDENTIFIER command defined by this standarg:

The ALLOCATION LENGTH field is defined in 4.3.4.6.

The¢ REPORT DEVICE IDENTIFIER parameter data (see’table 145) contains a four-byte field that contgins the
length in bytes of the parameter data and the logical unit's identifier.

Table 145 — REPORT . DEVICE IDENTIFIER parameter data

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) IDENTIFIER LENGTH (n-3)
3 (L$B)
4
IDENTIFIER
n

The IDENTIFIER LENGTH field indicates the length in bytes of the IDENTIFIER field. The relationship betwgen the
IDENTIFIER LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6. The identifier length shall
initially equalzero, and shall be changed only by a successful SET DEVICE IDENTIFIER command.

The IDENTIFIER field shall contain a vendor specific value. The value reported shall be the last value written by a
suqcessful SET DEVICE IDENTIFIER command. The value of the identifier shall be changed only byla SET
DE command. The identifier value shall persist through logical Unit resets, I_T Nexus losses,

media format operations, and media replacement.

The logical unit shall return the same identifier to all application clients.

Processing a REPORT DEVICE IDENTIFIER may require the enabling of a nonvolatile memory within the logical
unit. If the nonvolatile memory is not ready, the command shall be terminated with CHECK CONDITION status,
rather than wait for the nonvolatile memory to become ready. The sense key shall be set to NOT READY and the
additional sense code shall be set as described in table 184 (see 6.33). This information should allow the appli-
cation client to determine the action required to cause the device server to become ready.
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6.21 REPORT LUNS command

The REPORT LUNS command (see table 146) requests that the peripheral device logical unit inventory accessible
to the |_T nexus be sent to the application client. The logical unit inventory is a list that shall include the logical unit
numbers of all logical units having a PERIPHERAL QUALIFIER value of 000b (see 6.4.2). Logical unit numbers for
logical units with PERIPHERAL QUALIFIER values other than 000b and 011b may be included in the logical unit
inventory. Logical unit numbers for logical units with a PERIPHERAL QUALIFIER value of 011b shall not be included in
the logical unit inventory.

Table 146 — REPORT LUNS command

Byf:t 7 6 5 4 3 2 1 i
0 OPERATION CODE (AOh)
1 Reserved
2 SELECT REPORT
: Reserved
° (MSB) ALLOCATION LENGTH
9 (L$B)
10 Reserved
11 CONTROL

The SELECT REPORT field (see table 147) specifies the types of logical unit addresses that shall be reported

Table 147 —SELECT REPORT field

Code Description

00h The list shall contain.the logical units accessible to the I_T nexus with the following
addressing methods (see SAM-3):

a) Logical'unit addressing method,

b) Peripheral device addressing method; and

c) Flatspace addressing method.
If there)are no logical units, the LUN LIST LENGTH field shall be zero.

01h The)list shall contain only well known logical units, if any. If there are no well known
fogical units, the LUN LIST LENGTH field shall be zero.
02h The list shall contain all logical units accessible to the |_T nexus.

03h - EFh Reserved

The ALLOCATION LENGTH field is defined in 4.3.4.6. The allocation length should be at least 16.

NOTE 30 - Device servers compliant with SPC return CHECK CONDITION status, with the sense key set jo
ICCEGAL REQUEST, and the additional sense code set 10 INVALID FIECD IN"CDB when the alfocation lengtn Is
less than 16 bytes.

The REPORT LUNS command shall return CHECK CONDITION status only when the device server is unable to
return the requested report of the logical unit inventory.

If a REPORT LUNS command is received from an I_T nexus with a pending unit attention condition (i.e., before the
device server reports CHECK CONDITION status), the device server shall perform the REPORT LUNS command.
If the unit attention condition was established because of a change in the logical unit inventory, that unit attention
condition shall be cleared for the initiator port associated with that I_T nexus by the REPORT LUNS command.
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Unit attention conditions established for other reasons shall not be cleared by the REPORT LUNS command (see
SAM-3).

The REPORT LUNS parameter data should be returned even though the device server is not ready for other
commands. The report of the logical unit inventory should be available without incurring any media access delays.
If the device server is not ready with the logical unit inventory or if the inventory list is null for the requesting I_T
nexus and the SELECT REPORT field set to 02h, then the device server shall provide a default logical unit inventory
that contains at least LUN 0 or the REPORT LUNS well known logical unit (see 8.2). A non-empty peripheral device
logical unit inventory that does not contain either LUN 0 or the REPORT LUNS well known logical unit is valid.

If a
deV

ice server is not capable of returning the logical unit inventory, then the command shall be terminat

CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense cod

LO

If th
cre
init

SICAL UNIT NOT SUPPORTED.

e logical unit inventory changes for any reason (e.g., completion of initialization, remeval of a logical
ation of a logical unit), then the device server shall establish a unit attention condition (see SAM-3)
ator port associated with every |I_T nexus, with the additional sense code set to.REPORTED LUNS DA]

CHANGED.

The
the
nex

Thd

REPORTED LUNS DATA HAS CHANGED unit attention condition fer-all logical units accessible to
us on which the command was received.

device server shall report those devices in the logical unit inventory using the format shown in table 14

Table 148 — REPORT LUNS parameter data format

REPORT LUNS command is received for a logical unit that the SCSI target device does not support Lnd the

bd with
b set to

unit, or
for the
A HAS

processing of a REPORT LUNS command that returns the logical unit-inventory by any logical unit shall clear

he I_T

Bit
Byte 7 6 5 4 3 2 1 (
0 (MSB)
LUN LIST LENGTH (n-7)
3 (L$B)
4
Reserved
7
LUN list
8
First LUN
15
n-7
Last LUN
n
The LUN LIST LENGTH field shall contain the length in f the LUN list that is availabl ransferreéd. The

LUN list length is the number of logical unit numbers in the logical unit inventory multiplied by eight. The
relationship between the LUN LIST LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.


https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E)

-214 -

6.22 REPORT PRIORITY command

The REPORT PRIORITY command (see table 149) requests the priority that has been assigned to one or more

I_T nexuses associated with the logical unit (i.e., |_T_L nexuses).

The REPORT PRIORTY command is a service action of the MAINTENANCE IN command. Additional MAINTE-
NANCE IN service actions are defined in SCC-2 and in this standard. The MAINTENANCE IN service actions
defined in SCC-2 apply only to logical units that return a device type of 0Ch or the Sccs bit set to one in their
ndard INQUIRY data (see 6.4.2)

sta

Table 149 — REPORT PRIORITY command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (A3h)
1 Reserved SERVICE ACTION, (OEh)
2 PRIORITY REPORTED Reserved
3
Reserved
5
6 (MSB)
ALLOCATION LENGTH
9 (L$B)
10 Reserved
11 CONTROL
The PRIORITY REPORTED field (see table 150) specifies the information to be returned in the parameter data.

The

Table 150 ==-PRIORITY REPORTED field

Code Description
00b Only the priority for the I_T nexus on which the command was
received shall be reported in the REPORT PRIORITY parameter data.
01b Thepriority for each |_T nexus that is not set to the initial priority shall
be-reported in the REPORT PRIORITY parameter data.
10b - 11 | Reserved

ALLOCATION LENGTH field is defined in 4.3.4.6. The allocation length should be at least four.
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The format of the parameter data returned by the REPORT PRIORITY command is shown in table 151.

Table 151 — REPORT PRIORITY parameter data format

14776-453 © ISO/IEC:2009(E)

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
PRIORITY PARAMETER DATA LENGTH (n-3)
3 (LSB)
Priority descriptors
4 : o .
First priority descriptor (see table 152)
Last priority descriptor (see table 152)
n
The PRIORITY PARAMETER DATA LENGTH field indicates the number of bytes of parameter data that follow.
Eagh priority descriptor (see table 152) contains priority information for a.single I_T_L nexus.
Table 152 — Priority descriptor format
Bit
Byte 7 6 5 4 3 2 1 (
0 Reserved CURRENT PRIORITY
1 Reserved
2 (MSB)
RELATIVE TARGET PORT IDENTIFIER
3 (L$B)
4 Reserved
5 Reserved
6 (MSB)
ADDITIONAL DESCRIPTOR LENGTH (n-7)
7 (L$B)
8
TRANSPORTID
n
Thg CURRENFRRIORITY field contains the priority assigned to the I_T_L nexus represented by this descriptqr. If the
PRIPRITY RERORTED field in this command is set to 00b and the priority for the I_T_L nexus associated with this
command’is set to the initial priority, then the CURRENT PRIORITY field shall be set to zero. The priority assigned to
an |_T~L nexus may be used as a task priority for tasks received via that I_T_L nexus (see SAM-3).

The RELATIVE TARGET PORT IDENTIFIER field contains the relative port identifier (see 3.1.88) of the target port that is
part of the |_T_L nexus to which the current priority applies.

The ADDITIONAL DESCRIPTOR LENGTH field indicates the number of bytes that follow in the descriptor (i.e., the size of
the TransportID).

The TRANSPORTID field contains a TransportlD (see 7.5.4) identifying the initiator port that is part of the |_T_L nexus
to which the current priority applies.
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6.23 REPORT SUPPORTED OPERATION CODES command

6.23.1 REPORT SUPPORTED OPERATION CODES command introduction

The REPORT SUPPORTED OPERATION CODES command (see table 153) requests information on commands
the addressed logical unit supports. An application client may request a list of all operation codes and service
actions supported by the logical unit or the command support data for a specific command.

The BREPORT SUPPORTED OPERATION CODES command is a service action of the MAINTENANCE IN
commmand. Additional MAINTENANCE IN service actions are defined in SCC-2 and in this standard. The?MAINTE-
NANCE IN service actions defined in SCC-2 apply only to logical units that return a device type of 0Ch.on the sccs
bit $et to one in their standard INQUIRY data (see 6.4.2).

Table 153 — REPORT SUPPORTED OPERATION CODES command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (A3h)
1 Reserved SERVICE.AGTION (0Ch)
2 Reserved ‘ REPORTING OPTIONS
3 REQUESTED OPERATION GODE
4 (MSB)
REQUESTED SERVIGE ACTION
5 (L$B)
6 (MSB)
ALLOCATION LENGTH
9 (L$B)
10 Reserved
11 GONTROL
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The REPORTING OPTIONS field (see table 154) specifies the information to be returned in the parameter data.

Table 154 — REPORT SUPPORTED OPERATION CODES reporting options

Reporting Parameter Data
Option | Description Reference
000b A list of all operation codes and service actions supported by the logical unit 6.23.2

shall be returned in the all_commands parameter data format. The
REQUESTED OPERATION cODE CDB field and BEQUESTED SERVICE ACTION CDB

field shall be ignored.

001b The command support data for the operation code specified in the REQUESTED 6.23.3
OPERATION CODE field shall be returned in the one_command parameter data
format. The REQUESTED SERVICE ACTION CDB field shall be ignored. If the
REQUESTED OPERATION CODE field specifies an operation code that has service
actions, then the command shall be terminated with CHECK CONDITION, sta~
tus, with the sense key set to ILLEGAL REQUEST, and the additional sense
code set to INVALID FIELD IN CDB.

010b The command support data for the operation code and service action 6.23.3
specified in the REQUESTED OPERATION CODE CDB field and REQUESTED
SERVICE ACTION CDB field shall be returned in the one_command parameter
data format. If the REQUESTED OPERATION CODE CDB field spéecifies an
operation code that does not have service actions, 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.

Q11b-111b | Reserved

Th¢ REQUESTED OPERATION CODE field specifies_the operation code of the command to be returned in the
ong_command parameter data format (see 6.23.3)

Thé¢ REQUESTED SERVICE ACTION field spéecifies the service action of the command to be returned in the
ong_command parameter data format.

The ALLOCATION LENGTH field is defined'in 4.3.4.6.
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6.23.2 All_commands parameter data format

The REPORT SUPPORTED OPERATION CODES all_commands parameter data format (see table 155) begins
with a four-byte header that contains the length in bytes of the parameter data followed by a list of supported
commands. Each command descriptor contains information about a single supported command CDB (i.e., one
operation code and service action combination, or one non-service-action operation code). The list of command
descriptors shall contain all commands supported by the logical unit.

Table 155 — All_commands parameter data

Bit
Byte 7 6 5 4 3 2 1 (
0 (MSB)

COMMAND DATA LENGTH (n-3)
3 (L$B)

Command descriptors

Command descriptor 0 (see table/156)

Command descriptor x (see table 156)

n

Theg COMMAND DATA LENGTH field indicates the length in bytes-of'the command descriptor list.

Ea¢h command descriptor (see table 156) contains information about a single supported command CDB.

Table 156 — Command descriptor format

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE
1 Reserved
2 MSB
( ) SERVICE ACTION
3 (LSB)
4 Reserved
5 Reserved ‘ SERVACTV
6 MSB
( ) CDB LENGTH
7 (LSB)

Theg OPERATION CODE field contains the operation code of a command supported by the logical unit.

The SERVICE ACTION field contains a supported service action of the supported operation code indicated by the
OPERATION CODE field. If the operation code indicated in the OPERATION CODE field does not have a service actions,
the SERVICE ACTION field shall be set to 00h.

A service action valid (SERVACTV) bit set to zero indicates the operation code indicated by the OPERATION CODE field
does not have service actions and the SERVICE ACTION field contents are reserved. A SERVACTYV bit set to one
indicates the operation code indicated by the OPERATION CODE field has service actions and the contents of the
SERVICE ACTION field are valid.
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The cDB LENGTH field contains the length of the command CDB in bytes for the operation code indicated in the
OPERATION CODE field, and if the SERVACTV bit is set to the service action indicated by the SERVICE ACTION field.

6.23.3 One_command parameter data format

The REPORT SUPPORTED OPERATION CODES one_command parameter data format (see table 157) contains
information about the CDB and a usage map for bits in the CDB for the command specified by the REPORTING
OPTIONS, REQUESTED OPERATION CODE, and REQUESTED SERVICE ACTION fields in the REPORT SUPPORTED
OPERATION CODES CDB.

Table 157 — One_command parameter data

Bit
Byte 7 6 5 4 3 2 1 (
0 Reserved
1 Reserved SUPPORT
2 MSB
( ) CDB SIZE (n-3)
3 (LSB)
4
CDB USAGE DATA
n

The suPPORT field is defined in table 158.

Table 158 — SUPPORT values

Support Description

000b Data about the requested SCSI command is not currently available. All data after
byte 1 is not valid. A subsgguent request for command support data may be suc-
cessful.

001b The device server does not support the requested command. All data after byte 1 is
undefined.

010b Reserved

011b The devicé.server supports the requested command in conformance with a SCSI
standardy The parameter data format conforms to the definition in table 157.

100b Reserved

101b The' device server supports the requested command in a vendor specific manner.
The parameter data format conforms to the definition in table 157.

110b - 114k Reserved

The cDB sIzE. field contains the size of the CDB USAGE DATA field in the parameter data, and the number of bytes in
the|] CDB.for command being queried (i.e., the command specified by the REPORTING OPTIONS, REQUESTED
OPHERATION CODE, and REQUESTED SERVICE ACTION fields in the REPORT SUPPORTED OPERATION CODES
CDBY):

The CDB USAGE DATA field contains information about the CDB for the command being queried. The first byte of the
CDB USAGE DATA field shall contain the operation code for the command being queried. If the command being
queried contains a service action, then that service action code shall be placed in the CDB USAGE DATA field in the
same location as the SERVICE ACTION field of the command CDB. All other bytes of the CDB USAGE DATA field shall
contain a usage map for bits in the CDB for the command being queried.

The bits in the usage map shall have a one-for-one correspondence to the CDB for the command being queried. If
the device server evaluates a bit in the CDB for the command being queried, the usage map shall contain a one in
the corresponding bit position. If any bit representing part of a field is returned as one, all bits for the field shall be
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returned as one. If the device server ignores or treats as reserved a bit in the CDB for the command being queried,
the usage map shall contain a zero in the corresponding bit position. The usage map bits for a given CDB field all
shall have the same value.

For example, the CDB usage bit map for the REPORT SUPPORTED OPERATION CODES command is: A3h,
0Ch, 03h, FFh, FFh, FFh, FFh, FFh, FFh, FFh, 00h, 07h. This example assumes that the logical unit only supports
the low-order three bits of the CDB CONTROL byte. The first byte contains the operation code, and the second byte
contains three reserved bits and the service action. The remaining bytes contain the usage map.

6.24 REPORT SUPPORTED TASK MANAGEMENT FUNCTIONS command

The REPORT SUPPORTED TASK MANAGEMENT FUNCTIONS command (see table 159) requests infofmation
on fask management functions (see SAM-3) the addressed logical unit supports.

The REPORT SUPPORTED TASK MANAGEMENT FUNCTIONS command is a service action of the MAINTE-
NANCE IN command. Additional MAINTENANCE IN service actions are defined in"'SCC-2 and in this standard.
The¢ MAINTENANCE IN service actions defined in SCC-2 apply only to logical units that return a device |type of
0Ch or the sccs bit set to one in their standard INQUIRY data (see 6.4.2).

Table 159 — REPORT SUPPORTED TASK MANAGEMENT-FUNCTIONS command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODRE"(A3h)
1 Reserved SERVICE ACTION (0Dh)
2
Reserved
5
6 (MSB)
ALLOCATION LENGTH (4h or larger)
9 (L$B)
10 Reserved
11 CONTROL

Theg ALLOCATION LENGTH field specifies the number of bytes that have been allocated for the returned pafameter
dath. The allocation length~should be at least four. If the allocation length is less than four, the command ghall be
terinated with CHECK-CONDITION status, with the sense key set to ILLEGAL REQUEST, and the adgitional
serfse code set to INVALID FIELD IN CDB.

The format of the parameter data returned by the REPORT TASK MANAGEMENT FUNCTIONS command is
shqwn in table)160.

Table 160 — REPORT SUPPORTED TASK MANAGEMENT FUNCTIONS parameter data

—Bit
Byte 7 6 5 4 3 2 1 0
0 ATS ATSS CACAS CTSS LURS QTS TRS WAKES
1
Reserved
3

An ABORT TASK supported (ATS) bit set to one indicates the ABORT TASK task management function (see
SAM-3) is supported by the logical unit. An ATS bit set to zero indicates the ABORT TASK task management
function is not supported.
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An ABORT TASK SET supported (ATSS) bit set to one indicates the ABORT TASK SET task management function
(see SAM-3) is supported by the logical unit. An ATSS bit set to zero indicates the ABORT TASK SET task
management function is not supported.

A CLEAR ACA supported (CACAS) bit set to one indicates the CLEAR ACA task management function (see SAM-3)
is supported by the logical unit. An CACAS bit set to zero indicates the CLEAR ACA task management function is

not

supported.

A CLEAR TASK SET supported (CTsS) bit set to one indicates the CLEAR TASK SET task management function

(see SAM-3) is supported by the Togical unit. An CTSS bit set to zero indicates the CLEAR TASK S
mahagement function is not supported.

A LOGICAL UNIT RESET supported (LURS) bit set to one indicates the LOGICAL UNIT RESET task‘'mana
fungtion (see SAM-3) is supported by the logical unit. An LURS bit set to zero indicates the LOGICAL UNIT

tas

A QUERY TASK supported (QTS) bit set to one indicates the QUERY TASK task management functiq

management function is not supported.

T task

Jement
RESET

n (see

SAM-3) is supported by the logical unit. An QTS bit set to zero indicates the QUERY TASK task management

fungtion is not supported.

A TARGET RESET supported (TRS) bit set to one indicates the TARGET RESET task management functi

SA
fun

AV
suy
suq

M-2) is supported by the logical unit. An TRS bit set to zero indicates'the TARGET RESET task mana
Ction is not supported.

ported by the logical unit. An WAKES bit set to zero indicates the WAKEUP task management functio
ported.

bNn (see
jement

VAKEUP supported (WAKES) bit set to one indicates the WAKEUP task management function (see SAM-2) is

N is not
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6.25 REPORT TARGET PORT GROUPS command

The REPORT TARGET PORT GROUPS command (see table 161) requests that the device server send target port
group information to the application client. This command shall be supported by logical units that report in the
standard INQUIRY data (see 6.4.2) that they support asymmetric logical unit access (i.e., return a non-zero value
in the TPGS field).

The REPORT TARGET PORT GROUPS command is a service action of the MAINTENANCE IN command.

Additional MAINTENANCE IN service actions are defined in SCC-2 and in this standard. The MAINTENA

CE IN

seryice actions defined only in SCC-2 apply only to logical units that return a device type of OCh or the sce$ bit set

to @ne in their standard INQUIRY data.

Table 161 — REPORT TARGET PORT GROUPS command

Bit
Byte 7 6 4 3 2 1 (
0 OPERATION CODE (A3h)
1 Reserved SERVICE ACTION (0Ah)
2
Reserved
5
6 (MSB)
ALLOCATION LENGTH
9 (L$B)
10 Reserved
11 CONTROL,

The ALLOCATION LENGTH field is defined in 4.3.4.6.

Refurning REPORT TARGET PORT GROUPS parameter data may require the enabling of a nonvolatile memory. If
the[nonvolatile memory is not ready, the command shall be terminated with CHECK CONDITION status) rather
than wait for the nonvolatile memory to-bécome ready. The sense key shall be set to NOT READY 4nd the
additional sense code shall be set as described in table 184 (see 6.33).

The format for the parameter data-returned by the REPORT TARGET PORT GROUPS command is shown |n table
164.
Table.162 — REPORT TARGET PORT GROUPS parameter data format
Bit
Byte 7 6 4 3 2 1 (
0 (MSB)
RETURN DATA LENGTH (n-3)
3 (LYB)
Target port group descriptor(s)
4

First target port group descriptor (see table 163)

Last port group descriptor (see table 163)
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The RETURN DATA LENGTH field indicates the length in bytes of the list of target port groups. The relationship
between the RETURN DATA LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

There shall be one target port group descriptor (see table 163) for each target port group.

Table 163 — Target port group descriptor format

Btheit 7 5 4 3 2 1 0
0 PREF Reserved ASYMMETRIC ACCESS STATE
1 T_SUP Reserved U_SupP S_SupP AN_SUP AO_[SUP
2 (MSB)
3 TARGET PORT GROUP Ld8)
4 Reserved
5 STATUS CODE
6 Vendor specific
7 TARGET PORT COUNT
Target port descriptor(s)
181 First target port deseriptor (see table 166)
n-3
. Last port group descriptor (see table 166)

A preferred target port (PREF) bit set to one indicates that the target port group is a preferred target port gfoup for
acdessing the addressed logical unit (see 5.8.2.6). A PREF bit set to zero indicates the target port group s not a

preferred target port group.

The ASYMMETRIC ACCESS STATE field (see table 164) contains the target port group’s current asymmetric jaccess

stafe (see 5.8.2.4).

Table 164 — ASYMMETRIC ACCESS STATE field

If any of the T_SUP bit, U_SUP bit, S_SUP bit, AN

Code | State
Oh Active/optimized
1h Active/non-optimized
2h Standby
3h Unavailable
4h-Eh | Reserved
Fh Transitioning between states

SUP bit, or AO_SUP bit are set to one, then the T_SUP bit, U_SUP bit,

S_SUP bit, AN_SUP bit, and AO_SUP bit are as defined in this standard. If the T_SUP bit, U_SuUP bit, S_SUP bit, AN_SuUP
bit, and AO_SUP bit are all set to zero, then which asymmetric access states are supported is vendor specific.

A transitioning supported (T_SUP) bit set to one indicates that the device server supports returning the ASYMMETRIC
ACCESS STATE field set to Fh (i.e., transitioning between states). A T_SUP bit set to zero indicates that the device
server does not return an ASYMMETRIC ACCESS STATE field set to Fh.
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An unavailable supported (U_SUP) bit set to one indicates that the unavailable asymmetric access state is
supported. A U_SUP bit set to zero indicates that the unavailable asymmetric access state is not supported.

A standby supported (S_SUP) bit set to one indicates that the standby asymmetric access state is supported. An
S_SUP bit set to zero indicates that the standby asymmetric access state is not supported.

An active/non-optimized supported (AN_SUP) bit set to one indicates that the active/non-optimized asymmetric
access state is supported. An AN_SUP bit set to zero indicates that the active/non-optimized asymmetric access
state is not supported.

An
is S
sug

The
deqd

The¢ STATUS CODE field (see table 165) indicates why a target port group may be.in a specific target por

asyf

Thd
of t
pori
gro

active/optimized supported (AO_SUP) bit set to one indicates that the active/optimized asymmetric acee]
upported. An AO_SUP bit set to zero indicates that the active/optimized asymmetric access statg
ported.

criptor. Target port group information is also returned in the Device Identification VPD,page (see 7.6.3).

mmetric access state. It provides a mechanism to indicate error conditions.

Table 165 — STATUS CODE field

Code Description
00h No status available.
01h Target port group asymmetric dccess state altered by SET
TARGET PORT GROUPS command.
02h Target port group asymmetric access state altered by implicit
asymmetrical logical ynit-access behavior.
03h-FFh Reserved

TARGET PORT COUNT field indicates the number of target ports that are in that target port group and the

Table 166 — Target port descriptor format

s state
is not

TARGET PORT GROUP field contains an identification of the target port group described by.this target pont group

I group

humber

brget port descriptors in the target port group descriptor. Every target port group shall contain at least ong target
t. The target port group descriptor shallyinclude one target port descriptor for each target port in the target port
Lip.

Bit
Byte 7 6 5 4 3 2 1 (
0
] Obsolete
2 (MSB)
RELATIVE TARGET PORT IDENTIFIER
3 (L$B)
The-ReLr

target port group.
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6.26 REPORT TIMESTAMP command

The REPORT TIMESTAMP command (see table 167) requests that the device server return the value of the logical
unit’s timestamp.

The REPORT TIMESTAMP command is a service action of the MAINTENANCE IN command. Additional MAINTE-
NANCE IN service actions are defined in SCC-2 and in this standard. The MAINTENANCE IN service actions
defined only in SCC-2 apply only to logical units that return a device type of 0Ch or the sccs bit set to one in their
stapdard INQUIRY data (see 6.4.2)

Table 167 — REPORT TIMESTAMP command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (A3h)
1 Reserved SERVICE ACTION, (OFh)
2
Reserved
5
6 (MSB)
ALLOCATION LENGTH
9 (L$B)
10 Reserved
11 CONTROL

The ALLOCATION LENGTH field is defined in 4.3.4.6.

The format for the parameter data returned by the REPORT TIMESTAMP command is shown in table 168.

Table 168 — REPORT TIMESTAMP parameter data format

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) TIMESTAMP PARAMETER DATA LENGTH (0Ah)
1 (LSB)
2 Reserved ‘ TIMESTAMP ORIGIN
3 Reserved
4
TIMESTAMP
9
10 Reserved
11 Reserved

The TIMESTAMP PARAMETER DATA LENGTH field indicates the number of bytes of parameter data that follow. The
relationship between the TIMESTAMP PARAMETER DATA LENGTH field and the CDB ALLOCATION LENGTH field is defined
in 4.3.4.6.

The TIMESTAMP ORIGIN field indicates the origin of the timestamp (see 5.13).

The TIMESTAMP field contains the current value of the timestamp (see 5.13).
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6.27 REQUEST SENSE command

The REQUEST SENSE command (see table 169) requests that the device server transfer sense data to the appli-

cation client.
Table 169 — REQUEST SENSE command
Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (03h)
1 Reserved DERC
2
Reserved

3
4 ALLOCATION LENGTH
5 CONTROL

The descriptor format (DESC) bit specifies which sense data format shall be returhed. If DESC is set to zerp, fixed

forr
is's

The
ens
RE

Sense data shall be available and cleared under the conditions defined in SAM-3. If the device server has n

ser
NO

If th
is r
cod

On
RE
tim

hat sense data (see 4.5.3) shall be returned. If DESC is set to one and descriptor format sense data (se
upported, descriptor format sense data shall be returned.

ALLOCATION LENGTH field is defined in 4.3.4.6. Application clients should request 252 bytes of sense
ure they retrieve all the sense data. If fewer than 252 bytes-are requested, sense data may be lost si
QUEST SENSE command with any allocation length clears.the sense data.

se data available to return, it shall return the sense<key set to NO SENSE and the additional sense cod
ADDITIONAL SENSE INFORMATION.

e logical unit is in a power condition other than the active power condition when a REQUEST SENSE co
e set to one of the following:

a) LOW POWER CONDITION ON if the reason for entry into the power condition is unknown;

b) IDLE CONDITION ACTIVATED BY TIMER if the logical unit entered the idle power condition due to
condition timer (see 7.4.142);

c) STANDBY CONDHION ACTIVATED BY TIMER if the logical unit entered the standby power condit
to the standby condition timer (see 7.4.12);

d) IDLE CONDITION ACTIVATED BY COMMAND if the logical unit entered the idle power condition
receipt of & command requiring the idle power condition while it was in the standby power condition

e) Another'additional sense code based on requirements specified in a command standard (see 3.1.1

completioni of the command the logical unit shall return to the same power condition that was active be
QUEST SENSE command was received. A REQUEST SENSE command shall not reset any power cq
PIS:

b 4.5.2)

data to
nce the

o other
P set to

mmand

bceived and there is no ACA condition, it shall return the sense key set to NO SENSE and the additiona) sense

the idle
on due
due to
. or

3).

ore the
ndition

The device server shall return CHECK CONDITION status for a REQUEST SENSE command only to report
exception conditions specific to the REQUEST SENSE command itself.

Examples of conditions that cause a REQUEST SENSE command to return a CHECK CONDITION status are:

a) Aninvalid field value is detected in the CDB;

b) The device server does not support the REQUEST SENSE command (see 4.3.1);
c) Anunrecovered error is detected by the service delivery subsystem; or

d) A malfunction prevents return of the sense data.
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If a REQUEST SENSE command is received on an |I_T nexus with a pending unit attention condition (i.e., before
the device server reports CHECK CONDITION status) and there is an exception condition specific to the
REQUEST SENSE command itself, then the device server shall not clear the pending unit attention condition (see
SAM-3).

If a recovered error occurs during the processing of the REQUEST SENSE command, the device server shall
return the sense data with GOOD status. If a device server returns CHECK CONDITION status for a REQUEST
SENSE command, all sense data may be invalid.
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esponse to a REQUEST SENSE command issued to a logical unit that reports a peripheral qualitier of
standard INQUIRY data (see 6.4.2) the device server shall return GOOD status and parameterdg
tains sense data. The sense key shall be set to ILLEGAL REQUEST and the additional sense cade-sha
OGICAL UNIT NOT SUPPORTED.

psponse to a REQUEST SENSE command issued to a logical unit that reports a peripheral qualifier of
standard INQUIRY data, the device server shall return GOOD status and parameterdata that containg
A. The sense key shall be set to ILLEGAL REQUEST and the additional sense code shall be set to LG

esponse to a REQUEST SENSE command issued to a logical unit that reporis a peripheral qualifier of
standard INQUIRY data because it has a peripheral device connected-but/is not ready for access, the)
ver shall return GOOD status and parameter data that contains sensé\data appropriate to the condition]
King the logical unit not operational.

esponse to a REQUEST SENSE command issued to a logicaltunit that reports a peripheral qualifier of
standard INQUIRY data because the device server is unable to determine whether or not a peripheral d
nected, the device server shall return GOOD status and parameter data that contains sense data
se key set to NO SENSE.

ice servers shall return at least 18 bytes of paramieter data in response to a REQUEST SENSE commar
h has been returned by examining the ALLOCATION LENGTH field in the CDB and the ADDITIONAL SENSE

H in the sense data. Device servers shall not adjust the additional sense length to reflect truncatio
cation length is less than the sense data available.
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ta that
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cation length is 18 or greater and the DESC bitiis-set to zero. Application clients may determine how much sense

| ENGTH
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6.28 SEND DIAGNOSTIC command

The SEND DIAGNOSTIC command (see table 170) requests the device server to perform diagnostic operations on
the SCSI target device, on the logical unit, or on both. Logical units that support this command shall implement, at
a minimum, the default self-test feature (i.e., the SELFTEST bit equal to one and a parameter list length of zero).

Table 170 — SEND DIAGNOSTIC command

Bit — ~ I A n n 4
Byte T U J - J — T \Y
0 OPERATION CODE (1Dh)
1 SELF-TEST CODE PF Reserved | SELFTEST | DEVOEFDEy{ UNITOFFL
2 Reserved
3 (MSB)
PARAMETER LIST LENGTH
4 (L$B)
5 CONTROL

If the SELFTEST bit is set to one, the SELF-TEST CODE field shall contain 000b._If the SELFTEST bit is set to z
corftents of SELF-TEST CODE field are specified in table 171.

Table 171 — SELF-TEST CODE field

bro, the

Code Name Description
000b This value shall be used when the SELFTEST bit is set to one, or when the
SELFTEST bit is set to.zefé and the PF bit is set to one.
001b Background The device server shall start its short self-test (see 5.5.2) in the background
short self-test mode (see 5.5.3.3). The PARAMETER LIST LENGTH field shall contain zero.
010b Background The device server shall start its extended self-test (see 5.5.2) in the backgfound
extended self-test | mode (see 5:5.3.3). The PARAMETER LIST LENGTH field shall contain zero.
011b Reserved
100b Abort back- The.device server shall abort the current self-test running in background mode.
ground self-test The PARAMETER LIST LENGTH field shall contain zero. This value is only valid if a
previous SEND DIAGNOSTIC command specified a background self-test|func-
tion and that self-test has not completed. If either of these conditions is nof met,
the command shall be terminated with CHECK CONDITION status, with the
sense key set to ILLEGAL REQUEST, and the additional sense code set 1o
INVALID FIELD IN CDB.
101b Foreground The device server shall start its short self-test (see 5.5.2) in the foreground
short self-test mode (see 5.5.3.2). The PARAMETER LIST LENGTH field shall contain zero.
110b Foreground The device server shall start its extended self-test (see 5.5.2) in the foregfound
extended self-test | mode (see 5.5.3.2). The PARAMETER LIST LENGTH field shall contain zero.
111b Reserved

A page format (PF) bit set to one specifies that the SEND DIAGNOSTIC parameters and any parameters returned
by a following RECEIVE DIAGNOSTIC RESULTS command with the PCV bit set to zero shall contain a single
diagnostic page as defined in 7.1.

NOTE 31 - Logical units compliant with previous versions of this standard (e.g., SPC-2) may transfer more than one
diagnostic page in the SEND DIAGNOSTIC command’s parameter list and by doing so may request that more than
one diagnostic page be transmitted in the RECEIVE DIAGNOSTIC RESULTS command’s parameter data.
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A PF bit set to zero specifies that all SEND DIAGNOSTIC parameters are vendor specific. If the PARAMETER LIST
LENGTH field is set to zero and the SEND DIAGNOSTIC command is not going to be followed by a corresponding
RECEIVE DIAGNOSTIC RESULTS command with the PCV bit set to zero, then the application client shall set the
PF bit to zero. The implementation of the PF bit is optional.

A self-test (SELFTEST) bit set to one specifies that the device server shall perform the logical unit default self-test. If
the self-test successfully passes, the command shall be terminated with GOOD status. If the self-test fails, the
command shall be terminated with CHECK CONDITION status, with the sense key set to HARDWARE ERROR.
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with the sense key set to-ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN CD

ELF I EST Dbit set to zero specities that the device server shall perform the diagnostic operation specified
F-TEST CODE field or in the parameter list. The diagnostic operation may require the device server id
ameter data that contains diagnostic results. If the return of parameter data is not required, the return of

ice server shall either:

a) Perform the requested diagnostic operation, prepare the parameter data to be, returned and i
completion by returning GOOD status. The application client issues a RECEIVE DIAGNOSTIC RE
command to recover the parameter data; or

b) Accept the parameter list, and if no errors are detected in the parameterist, return GOOD statu

upon receipt of a RECEIVE DIAGNOSTIC RESULTS command.

nit offline (UNITOFFL) bit set to one specifies that the device server may perform diagnostic operations ti
ct the user accessible medium on the logical unit (e.g., write_operations to the user accessible med
psitioning of the medium on sequential access devices). The.device server may ignore the UNITOFF
TOFFL bit set to zero prohibits any diagnostic operations that'may be detected by subsequent tasks. W
FTEST bit is set to zero, the UNITOFFL bit shall be ignored.

CSl target device offline (DEVOFFL) bit set to one grants permission to the device server to perform dig
rations that may affect all the logical units in the-SCSI target device (e.g., alteration of reservations, log
s, or sense data). The device server may ignore-the DEVOFFL bit. A DEVOFFL bit set to zero prohibits dig
rations that may be detected by subsequent tasks. When the SELFTEST bit is set to zero, the DEVOFFL
gnored.

PARAMETER LIST LENGTH field specifies the length in bytes of the parameter list that shall be transferred f
lication client Data-Out Buffer to the device server. A parameter list length of zero specifies that no data §
sferred. This condition shall-not be considered an error. If PF bit is set to one and the specified param
hth results in the truncation-of the diagnostic page (e.g., the parameter list length does not match th
jth specified in the diagnostic page), then the command shall be terminated with CHECK CONDITION

NOTE 32 - To‘ensure that the diagnostic command information is not destroyed by a command sent from anoth
I_T nexus, thefogical unit should be reserved.
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6.29 SET DEVICE IDENTIFIER command

The SET DEVICE IDENTIFIER command (see table 172) requests that the device identifier information in the
logical unit be set to the value received in the SET DEVICE IDENTIFIER parameter list. As defined in the SCC-2
standard, the SET DEVICE IDENTIFIER command is the SET PERIPHERAL DEVICE/COMPONENT DEVICE
IDENTIFIER service action of the MAINTENANCE OUT command. Additional MAINTENANCE IN and MAINTE-
NANCE OUT service actions are defined in SCC-2 and in this standard.

Th

deVice type of OCh or the Sccs bit set to one in their standard INQUIRY data. When a SCSI devices(re
deVlice type of OCh or the sccs bit set to one in its standard INQUIRY data, the implementation requirements
SC[-2 MAINTENANCE OUT service actions shall be as specified in SCC-2. Otherwise the MAINTENANC
seryice action definitions and implementation requirements stated in this standard shall apply.

On|successful completion of a SET DEVICE IDENTIFIER command that changes the devigédidentifier saveq
logical unit, the device server shall establish a unit attention condition (see SAM-3) for the initiator port ass
with every I_T nexus except the I_T nexus on which the SET IDENTIFIER command was received, W
additional sense code set to DEVICE IDENTIFIER CHANGED.

MAINTENANCE OUT service actions defined only in SCC-2 shall apply only to SCSI devices that r

turn a

Table 172 — SET DEVICE IDENTIFIER command

turns a
for the
E OUT

by the
pciated
ith the

7 6 5 4 3 2 1 (

0 OPERATION CODE{A4h)

Reserved SERVICE ACTION (06h)

Reserved

Restricted

(MSB)

PARAMETER LIST LENGTH

(LB)

10 Reserved Restricted ‘ Resdrved

11 CONTROL

SC

C-2 defines specific usages for bytes 4 and 5, and bit 1 in byte 10, however these fields are reserved|for the
SE[ DEVICE IDENTIFIER command defined by this standard.

The PARAMETER{IST LENGTH field specifies the length in bytes of the identifier that shall be transferred fom the

apq

of
sh

lication clientto the device server. The maximum value for this field shall be 512 bytes. A parameter lisf length
Zero specifies that no data shall be transferred, and that subsequent REPORT DEVICE IDENTIFIER compmands

Il returnaan Identifier length of zero. Logical units that implement this command shall be capable of accgpting a

meter list Iength of 64 bytes or less. If the parameter list length exceeds 64 bytes and the Iog|cal unft is not

JHECK

CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set to INVALID
FIELD IN CDB.
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The SET DEVICE IDENTIFIER parameter list (see table 173) contains the identifier to be set by the addressed

logical unit.
Table 173 — SET DEVICE IDENTIFIER parameter list
Bit
Byte 7 6 4 3 0
0
IDENTIFIER
n

The IDENTIFIER field is a value selected by the application client using mechanisms outside the~scope] of this

stapdard to be returned in subsequent REPORT DEVICE IDENTIFIER commands.

6.30 SET PRIORITY command

The

by {his command shall remain in effect until one of the following occurs:

SET PRIORITY command (see table 174) requests that a priority be set to th€ specified value. The prigrity set

a)
b)
c)
d)

The

The

thellogical unit via an I_T nexus (i.e., an I_T_L nexus),

priority set by this command shall not be affected by an I~T nexus loss.

Another SET PRIORITY command is received;

Hard reset;

Logical unit reset; or

Power off.

priority set by a SET PRIORITY command may be(used as a task priority (see SAM-3) for tasks recejived by

The SET PRIORITY command is a service action of the MAINTENANCE OUT command. Additional MAINTE-
NANCE OUT service actions are defined in SCGC-2 and in this standard. The MAINTENANCE OUT service [actions
deflned only in SCC-2 apply only to logical\units that return a device type of 0Ch or the sccs bit set to one|in their
stapdard INQUIRY data.

Table 174 — SET PRIORITY command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (A4h)
1 Reserved SERVICE ACTION (OEh)
2 I~TXL NEXUS TO SET Reserved
3
Reserved
5
5 (MSB)
PARAMETER LIST LENGTH —_—
9 (LSB)
10 Reserved
11 CONTROL
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The I_T_L NEXUS TO SET field (see table 175) specifies the I_T_L nexus and the location of the priority value to be
assigned to that I_T_L nexus.

Table 175 — I_T_L NEXUS TO SET field

Code

Description

00b

The priority for the |_T_L nexus associated with this command shall be set to the value con-

tained in the PRIORITY TO SET field in the SET PRIORITY parameter list (see table 176). All fields

in the SET PRIORITY parameter list except the PRIORITY TO SET field shall be ignored

If the parameter list length is zero, the command shall be terminated with CHECK CONDI{T|
status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set.to
PARAMETER LIST LENGTH ERROR.

ON

01b

The priority for the |_T_L nexus specified by the logical unit that is processing thiscommand

RELATIVE TARGET PORT IDENTIFIER field, and the TRANSPORTID field in the SET.PRIORITY pafam-

eter list (see table 176) shall be set to the value specified by the PRIORITY JO SET field in the

PRIORITY parameter list.

If the parameter list length results in the truncation of the RELATIVE TARGET PORT IDENTIFIER f
the ADDITIONAL DESCRIPTOR LENGTH field, or the TRANSPORTID field, then the command shall
terminated with CHECK CONDITION status, with the sense key(set'to ILLEGAL REQUEST,
the additional sense code set to PARAMETER LIST LENGTH ERROR.

On successful completion of a SET PRIORITY commandaunit attention condition shall be
established for the initiator port associated with the |_T pexus specified by the TRANSPORTID

and the RELATIVE TARGET PORT IDENTIFIER field, with{he additional sense code set to PRIOH
CHANGED.

the
SET
eld,

be
and

ield
ITY

10b

The priority value specified in the INITIAL PRIORITY field of the Control Extension mode page

7.4.7) shall be used for all |_T_L nexuses asseciated with the logical unit that is processing
command regardless of any prior priority.The contents of the SET PRIORITY parameter lis
shall be ignored.

On successful completion of a SET-PRIORITY command a unit attention condition shall be
established for the initiator port agsociated with every other I_T_L nexus, with the additional
sense code set to PRIORITY, CHANGED.

see
this

11b

Reserved

The
tha
shd

PARAMETER LIST LENGTH field specifies the length in bytes of the SET PRIORITY parameter list (see tak
shall be contained in the Data*Out Buffer. A parameter list length of zero specifies that the Data-Ou
Il be empty. This condition.shall not be considered as an error.

Table 176 — SET PRIORITY parameter list format

le 176)
Buffer

Btheit 7 6 5 4 3 2 1 q
0 Reserved PRIORITY TO SET
1 Reserved
2 (MSB) N,
3 AR (LSB)
4 Reserved
5 Reserved
° (MSB) ADDITIONAL LENGTH (n-7)
7 (LSB)
i TRANSPORTID
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The PRIORITY TO SET field specifies the priority to be assigned to the |I_T_L nexus specified by the I_T_L NEXUS TO
SET field in the CDB. The value in the PRIORITY TO SET field shall be returned in subsequent REPORT PRIORITY
commands (see 6.22) until one of the conditions described in this subclause occurs. A priority to set value of zero
specifies the I_T_L nexus specified by the I_T_L NExus TO SET field shall be set to the value specified in the INITIAL
PRIORITY field of the Control Extension mode page (see 7.4.7). The contents of the I_T_L NEXUS TO SET field may
specify that the PRIORITY TO SET field shall be ignored.

The RELATIVE TARGET PORT IDENTIFIER field contains the relative port identifier (see 3.1.88) of the target port that is
part of the I_T_L nexus for which the priority is to be set. The contents of the I_T_L NEXUS TO SET field may specify
thaf the RELATIVE TARGET PORT IDENTIFIER field shall be ignored.

The ADDITIONAL LENGTH field specifies the number of bytes that follow in the SET PRIORITY parameter.list (}.e., the
siz¢ of the TransportID).

Theg TRANSPORTID field contains a TransportID (see 7.5.4) identifying the initiator port that is part of the I_T_L nexus
for which the priority is to be set. The contents of the I_T_L NEXUS TO SET field may specify that the TRANJPORTID
fielgd shall be ignored.

6.31 SET TARGET PORT GROUPS command

The SET TARGET PORT GROUPS command (see table 177) requests.the device server to set the asymmetric
acdess state of all of the target ports in the specified target port groups:“See 5.8 for details regarding the transition
betveen target port group asymmetric access states. This command'is mandatory for all logical units that report in
the|standard INQUIRY data (see 6.4.2) that they support explicit asymmetric logical units access (i.e., the TPGS
field contains either 10b or 11b).

Thx SET TARGET PORT GROUPS command is arservice action of the MAINTENANCE OUT command.
Addlitional MAINTENANCE OUT service actions are defined in SCC-2 and in this standard. The MAINTENANCE
OUT service actions defined only in SCC-2 apply.only to logical units that return a device type of OCh or the sccs
bit et to one in their standard INQUIRY data.

Table 177 —SET TARGET PORT GROUPS command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (A4h)
1 Reserved SERVICE ACTION (0OAh)
2
Reserved
5
6 (MSB)
PARAMETER LIST LENGTH
9 (L$B)
10 Reserved
TT CONTROL

The PARAMETER LIST LENGTH field specifies the length in bytes of the target port group management parameters
that shall be transferred from the application client to the device server. A parameter list length of zero specifies
that no data shall be transferred, and that no change shall be made in the asymmetric access state of any target
port groups. If the parameter list length violates the vendor specific length requirements, 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.
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The allowable values to which target port asymmetric access states may be set is vendor specific and should be
reported in the REPORT TARGET PORT GROUP parameter data (see 6.25).

Target port groups that are not specified in a parameter list may change asymmetric access states as a result of
the SET TARGET PORT GROUPS command. This shall not be considered an implicit target port group
asymmetric access state change.

If the SET TARGET PORT GROUPS attempts to establish an invalid combination of target port asymmetric access
states or attempts to establish an unsupported asymmetric access state, then the command shall be terminated
with CHECK CONDITION status, with the sense key set to [LLEGAL REQUEST, and the additional sense.cpde set
to INVALID FIELD IN PARAMETER LIST.

If the SET TARGET PORT GROUPS command has been performed, the completion of the command depends
upgn which of the following conditions apply:

a) If the transition is treated as a single indivisible event (see 5.8.2.5), then the, SET TARGET| PORT
GROUPS command shall not complete until the transition to the requested state.has completed; on
b) If the transition is not treated as a single indivisible event (i.e., the device server supports other commands
(see 5.8.2.5) when those commands are routed though a target portthat is transitioning bg¢tween
asymmetric access states), then the SET TARGET PORT GROUPS _command may complete before the
transition into the requested state has completed.

If the SET TARGET PORT GROUPS command is not performed successfully, the completion of the conmand
depends upon which of the following conditions apply:

a) If the processing of a SET TARGET PORT GROUPS ctommand requires the enabling of a norjvolatile
memory and the nonvolatile memory is not readyythen the command shall be terminated with ¢HECK
CONDITION status, rather than wait for the logical unit to become ready. The sense key shall b¢ set to
NOT READY and the additional sense code shall be set as described in table 184 (see 6.33); or

b) If a failure occurred before the transition was*completed, the command shall be terminated with CHECK
CONDITION status, with the sense key setto HARDWARE ERROR, and the additional sense codg set to
SET TARGET PORT GROUPS COMMAND FAILED.

If to SET TARGET PORT GROUPS commands are performed concurrently, the target port group asymmetric
acgess state change behavior is vendor specific. A target should not process multiple SET TARGET| PORT
GRIOUPS concurrently.

The SET TARGET PORT GROUPS parameter data format is shown in table 178.

Table 178 — SET TARGET PORT GROUPS parameter list format

Bit
Byte 7 6 5 4 3 2 1 (
0
Reserved
3
Set target port group descriptor(s)
Set target port group descriptor 0 (see table 179)
n-3
Set target port group descriptor x (see table 179)
n
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The format of the set target port group descriptor is defined in table 179.

Table 179 — Set target port group descriptor parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0 Reserved ASYMMETRIC ACCESS STATE
1 Reserved
2 MSB
( ) TARGET PORT GROUP
3 (LYB)

Thg ASYMMETRIC ACCESS STATE field (see table 180) specifies the asymmetric access state (see5:8.2.4) t¢ which
all of the target ports in the specified target port group shall transition (see 5.8.2.5).

Table 180 — ASYMMETRIC ACCESS STATE field

Value | State
Oh Active/optimized
1ih Active/non-optimized
2h Standby
3h Unavailable
4h-Eh | Reserved
Fh lllegal Request 2

8 |f the ASYMMETRIC ACCESS STATE field,js'any set target port group descriptor
contains Fh, the command shall b& terminated with CHECK CONDITION
status, with the sense key set to\lLLEGAL REQUEST, and the additional
sense code set to INVALID FIELD IN PARAMETER LIST.

The TARGET PORT GROUP field specifies.a target port group for which the asymmetric access state shall be
chgnged.
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6.32 SET TIMESTAMP command

The SET TIMESTAMP command (see table 181) requests the device server to initialize the timestamp (see 5.13),
if the SCSIP bit is set to one or the TCMOS bit is set to one in the Control Extension mode page (see 7.4.7). If the
SCSIP bit is set to zero, the SET TIMESTAMP 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 SET TIMESTAMP command is a service action of the MAINTENANCE OUT command. Additional MAINTE-
NANCE OUT service actions are defined in SCC-2 and in this standard. The MAINTENANCE OUT service actions
deflned only in SCC-2 apply only to logical units that return a device type of 0Ch or the sccs bit set to ong|in their
stapdard INQUIRY data (see 6.4.2).

Table 181 — SET TIMESTAMP command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (A4h)
1 Reserved SERVICE ACTION (OFh)
2
Reserved
5
6 (MSB)
PARAMETER LIST LENGTH
9 (L$B)
10 Reserved
11 CONTROL,

The PARAMETER LIST LENGTH field specifies the length in bytes of the SET TIMESTAMP parameters that ghall be
transferred from the application client to the devices server. A parameter list length of zero indicates that po data
shdll be transferred, and that no change shall be made to the timestamp.

The format for the parameter data returned /by the SET TIMESTAMP command is shown in table 182.

Table 182— SET TIMESTAMP parameter data format

Bit
Byte 7 6 5 4 3 2 1 (
0
Reserved
3
4
TIMESTAMP — T
9
10 Reserved
11 Reserved

The TIMESTAMP field shall contain the initial value of the timestamp in the format defined in 5.13. The timestamp
should be the number of milliseconds that have elapsed since midnight, 1 January 1970 UT. If the high order byte
in the TIMESTAMP field is greater than FOh, 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 PARAMETER

LIST.

On successful completion of a SET TIMESTAMP command the device server shall generate a unit attention
condition for the initiator port associated with every I_T nexus except the |_T nexus on which the SET TIMESTAMP
command was received (see SAM-3), with the additional sense code set to TIMESTAMP CHANGED.
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6.33 TEST UNIT READY command

The TEST UNIT READY command (see table 183) provides a means to check if the logical unit is ready. This is not
a request for a self-test. If the logical unit is able to accept an appropriate medium-access command without
returning CHECK CONDITION status, this command shall return a GOOD status. If the logical unit is unable to
become operational or is in a state such that an application client action (e.g., START UNIT command) is required
to make the logical unit ready, the command shall be terminated with CHECK CONDITION status, with the sense
key set to NOT READY.

Table 183 — TEST UNIT READY command

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE (00h)
1
Reserved
4
5 CONTROL

Tahle 184 defines the suggested GOOD and CHECK CONDITION status-responses to the TEST UNIT READY
corpmand. Other conditions, including deferred errors, may result in other responses (e.g., BUSY or RESER-
VATION CONFLICT status).

Table 184 — Preferred TEST UNIT;READY responses

Status Sense Key Additional Sense Code
GOOD not applicable not applicable
CHECK CONDITION | ILLEGAL REQUEST LOGICAL UNIT NOT SUPPORTED
CHECK CONDITION NOT READY LOGICAL UNIT DOES NOT RESPOND
TO SELECTION
CHECK CONDITION NOT READY MEDIUM NOT PRESENT
CHECK CONDITION NOT READY LOGICAL UNIT NOT READY,
CAUSE NOT REPORTABLE
CHECK CONDITION NOT READY LOGICAL UNIT IS IN PROCESS
OF BECOMING READY
CHECK CONDITION NOT READY LOGICAL UNIT NOT READY,
INITIALIZING COMMAND REQUIRED
CHECK_GONDITION NOT READY LOGICAL UNIT NOT READY,
MANUAL INTERVENTION REQUIRED
CHECK CONDITION NOT READY LOGICAL UNIT NOT READY,
FORMAT IN PROGRESS

6.34 WRITE ATTRIBUTE command

The WRITE ATTRIBUTE command (see table 185) allows an application client to write attributes to medium
auxiliary memory. Device servers that implement the WRITE ATTRIBUTE command shall also implement the
READ ATTRIBUTE command (see 6.14). Application clients should issue READ ATTRIBUTE commands prior to
using this command to discover device server support for medium auxiliary memory.
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Table 185 — WRITE ATTRIBUTE command

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (8Dh)
1 Reserved
2
Restricted (see SMC-2)
Zr
5 VOLUME NUMBER
6 Reserved
7 PARTITION NUMBER
8
Reserved
9
10 MSB
( ) PARAMETER LIST LENGTH
13 (LSB)
14 Reserved
15 CONTROL

The VOLUME NUMBER field specifies a volume (see SSC-2) withinthe medium auxiliary memory. The nurber of
voIImes of the medium auxiliary memory shall equal that of the'attached medium. If the medium only has & single
vollime, then its volume number shall be zero.

The PARTITION NUMBER field specifies a partition (seeSSC-2) within a volume. The number of partitiong of the
megium auxiliary memory shall equal that of the attached medium. If the medium only has a single partitign, then
its partition number shall be zero.

If the combination of volume number and partition number is not valid, the command shall be terminated with
CHECK CONDITION status, with the sense-key set to ILLEGAL REQUEST, and the additional sense codg set to
INVALID FIELD IN CDB.

The¢ PARAMETER LIST LENGTH fieldspecifies the length in bytes of the parameter list contained in the DIta-Out
Buffer. A parameter list length (of)zero specifies that no parameter data is present; this shall not be consid¢red an
err@r. If the parameter list length results in the truncation of an attribute, the WRITE ATTRIBUTE command ghall be
terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the adgitional
serjse code set to PARAMETER LIST LENGTH ERROR.
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The parameter list shall have the format shown in table 186. Attributes should be sent in ascending numerical
order. If the attributes are not in order, then no attributes shall be changed and the WRITE ATTRIBUTE 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 PARAMETER LIST.

Table 186 — WRITE ATTRIBUTE parameter list format

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
PARAMETER DATA LENGTH (n-3)
3 (L$B)
Attribute(s)
4 :
Attribute O (see 7.3.1)
Attribute x (see 7.3.1)
n
The¢ PARAMETER DATA LENGTH field should contain the number of bytes of attribute data and shall be ignored by the
deVfice server.
The format of the attributes is described in 7.3.1.

If there is not enough space to write the attributes to;theé’medium auxiliary memory, then no attributes ghall be
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nged and the WRITE ATTRIBUTE command shall be terminated with CHECK CONDITION status, with the
se key set to ILLEGAL REQUEST, and the additional sense code set to AUXILIARY MEMORY QUT OF

e medium auxiliary memory is not accessible because there is no medium present, then no attributes ghall be
nged and the WRITE ATTRIBUTE command shall be terminated with CHECK CONDITION status, with the
se key set to NOT READY, and the-additional sense code set to MEDIUM NOT PRESENT.

e medium is present but the medium auxiliary memory is not accessible, then no attributes shall be changed

WRITE ATTRIBUTE.command shall be terminated with CHECK CONDITION status, with the sense key

to MEDIUM ERROR,. and the additional sense code set to LOGICAL UNIT NOT READY, AUXILIARY MEMORY
T ACCESSIBLE.

e medium adxiliary memory is not operational (e.g., bad checksum), the WRITE ATTRIBUTE command shall
ferminated with CHECK CONDITION status, with the sense key set to MEDIUM ERROR, and the adpitional
se code'set to AUXILIARY MEMORY WRITE ERROR.

e-WRITE ATTRIBUTE command parameter data contains an attribute with an ATTRIBUTE LENGTH figld (see

7.3 1) set {0 zero, then one of the fnllnwing actions shall occur:

a)

b)

c)

If the attribute state is unsupported or read only (see 5.11), then no attributes shall be changed and the
WRITE ATTRIBUTE 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 PARAMETER LIST;

If the attribute state is read/write, the attribute shall be changed to the nonexistent state. This attribute shall
not be returned in response to a READ ATTRIBUTE command and not be reported by the READ
ATTRIBUTE command with ATTRIBUTE LIST service action; or

If the attribute state is nonexistent, the attribute in the WRITE ATTRIBUTE command parameter list shall
be ignored; this shall not be considered an error.
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No attributes shall be changed, the WRITE ATTRIBUTE 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
PARAMETER LIST if the parameter data contains any of the following:

6.

6.

The WRITE BUFFER command (see table 187) is used in conjunction with the READ BUFFER commam
diagnostic function for testing logical unit memory in the SCSI target device and the integrity‘of the service
suljsystem. Additional modes are provided for:

a) An attempt to change an attribute in the read only state (see 5.11);
b) An attribute with incorrect ATTRIBUTE LENGTH field (see 7.3.1) contents; or
c) An attribute with unsupported ATTRIBUTE VALUE field (see 7.3.1) contents.

35 WRITE BUFFER command

3b.1 WRITE BUFFER command introduction

a) Downloading microcode;
b) Downloading and saving microcode; and
¢) Downloading application logs (see 5.12).

Table 187 — WRITE BUFFER conimand

dasa
elivery

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION!CODE (3Bh)
1 Reserved MODE
2 BUFFER ID
3 (MSB)
BUFFER OFFSET
5 (L$B)
6 (MSB)
PARAMETER LIST LENGTH
8 (LYB)
9 CONTROL

This command shall not alter.-any medium of the logical unit when the data mode or the combined header a
mofle is specified.

The function of this.command and the meaning of fields within the CDB depend on the contents of the MO
The MODE fieldsis‘defined in table 188.

Table 188 — WRITE BUFFER MODE field (part 1 of 2)

MODE Description
00h Write combined header and data ¢
01h Vendor specific 2
02h Write data
04h Download microcode
05h Download microcode and save
8 Modes 00h and 01h are not recommended.
b \When downloading microcode with buffer offsets, the WRITE BUFFER command
mode should be 06h or 07h.

nd data

E field.
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Table 188 — WRITE BUFFER MODE field (part 2 of 2)

6.3

Int
byt
ma
hes
cat
CAA
pan
sta
CD

6.3

Int
this

6.3

Int
spe
zer
cor

MODE Description
06h Download microcode with offsets °
07h Download microcode with offsets and save °
OAh Echo buffer
1Ah Enable expander communications protocol and Echo buffer
1Bh Disable expander communications protocol
1Ch Download application log
03h Reserved

08h - 09h Reserved

0Bh - 19h Reserved

1Dh - 1Fh Reserved

8 Modes 00h and 01h are not recommended.

b When downloading microcode with buffer offsets, the WRITE BUFFER command
mode should be 06h or 07h.

b.2 Combined header and data mode (00h)

nis mode, data to be transferred is preceded by a four-byte header. The four-byte header consists of all rq
bs. The BUFFER ID and the BUFFER OFFSET fields shall be zero,~The PARAMETER LIST LENGTH field speci
ximum number of bytes that shall be transferred from the Data-Out Buffer. This number includes four |
der, so the data length to be stored in the device servers.buffer is parameter list length minus four. Th
on client should attempt to ensure that the parametéciist length is not greater than four plus the

ACITY field value (see 6.15.2) that is returned in the header of the READ BUFFER command (mode Oh
ameter list length exceeds the buffer capacity, thescommand shall be terminated with CHECK CONI
us, with the sense key set to ILLEGAL REQUEST, and the additional sense code set to INVALID FI
B.

b.3 Vendor specific mode (01h)

his mode, the meaning of the BUFFER' ID, BUFFER OFFSET, and PARAMETER LIST LENGTH fields are not speg
standard.

b.4 Data mode (02h)
cific buffer within @he' logical unit. The vendor assigns buffer ID codes to buffers within the logical unit. B

b shall be supported. If more than one buffer is supported, then additional buffer ID codes shall be ag
tiguously, beginning with one. If an unsupported buffer ID code is selected, the command shall be terr

with CHECK{CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense ¢

to |

NVALID-FIELD IN CDB.

served
ies the
ytes of
b appli-
BUFFER
. If the
DITION
ELD IN

ified by

nis mode, the Data-Out Buffer contains buffer data destined for the logical unit. The BUFFER ID field identifies a

uffer 1D
signed
ninated
pde set

Dafa-are written to the logical unit buffer starting at the location specified by the BUFFER OFFSET field. Th

b appli-

cation client should conform to the offset boundary requirements returned in the READ BUFFER descriptor. If the
device server is unable to accept the specified buffer offset, 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 PARAMETER LIST LENGTH field specifies the maximum number of bytes that shall be transferred from the
Data-Out Buffer to be stored in the specified buffer beginning at the buffer offset. The application client should
attempt to ensure that the parameter list length plus the buffer offset does not exceed the capacity of the specified
buffer. The capacity of the buffer is indicated by the BUFFER CAPACITY field in the READ BUFFER descriptor (see
6.15.5). If the BUFFER OFFSET and PARAMETER LIST LENGTH fields specify a transfer in excess of the buffer capacity,
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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.

6.35.5 Download microcode mode (04h)

In this mode, vendor specific microcode or control information shall be transferred to the control memory space of
the logical unit. After a hard reset, the device operation shall revert to a vendor specific condition. The meanings of
the BUFFER ID, BUFFER OFFSET, and PARAMETER LIST LENGTH fields are not specified by this standard and are not
required to be zero-filled. When the microcode download has completed successfully the device server shall
esthblish a unit attention condition (see SAM-3) for the initiator port associated with every T_T nexus except|the I_T
nexus on which the WRITE BUFFER command was received, with the additional sense code set to MICROCODE
HAB BEEN CHANGED.

If the logical unit is unable to accept this command because of some device condition, eact WRITE BUFFER
cormmand with this mode (04h) shall be terminated with CHECK CONDITION status, with-the sense key set to
ILLEGAL REQUEST, and the additional sense code set to COMMAND SEQUENCE ERROR:

6.3p.6 Download microcode and save mode (05h)

In this mode, vendor specific microcode or control information shall be transferred to the logical unit ang, if the
WRITE BUFFER command is completed successfully, also shall be saved'in’a nonvolatile memory space (e.g.,
serhiconductor, disk, or other). The downloaded code shall then be effective after each hard reset until it is
supplanted in another download microcode and save operation or download microcode with offsets ard save
opegration. The meanings of the BUFFER ID, BUFFER OFFSET, and PARAMETER LIST LENGTH fields are not spedfied by
thig standard and are not required to be zero-filled. When the download microcode and save commalnd has
completed successfully the device server shall establish a unitattention condition (see SAM-3) for the initiator port
asgociated with every |I_T nexus except the |_T nexus on which the WRITE BUFFER command was received with
the|additional sense code set to MICROCODE HAS BEEN,CHANGED.

If the logical unit is unable to accept this command-because of some device condition, each WRITE BUFFER
cormmmand with this mode (05h) shall be terminated with CHECK CONDITION status, with the sense key set to
ILLEGAL REQUEST, and the additional sense-code set to COMMAND SEQUENCE ERROR.

6.3p.7 Download microcode with offsetss mode (06h)

In this mode, the application client may split the transfer of the vendor specific microcode or control infofmation
ovdr two or more WRITE BUEEER commands. If the last WRITE BUFFER command of a set of one qr more
commmands completes successfully, then the microcode or control information shall be transferred to the [control
memory space of the logjeal.unit. After a hard reset, the device shall revert to a vendor specific condition| In this
mogle, the Data-Out Buffer-contains vendor specific, self-describing microcode or control information.

Since the downloaded microcode or control information may be sent using several commands, when the| logical
unif detects the_ last download microcode with offsets WRITE BUFFER command has been received, the|device
serper shall perform any logical unit required verification of the complete set of downloaded microcode or|control
infgrmation-prior to returning GOOD status for the last command. After the last command completes succgssfully
the|device server shall establish a unit attention condition (see SAM-3) for the initiator port associated with every
I_T|nexus except the I_T nexus on which the set of WRITE BUFFER commands was received, with the additional
sense code set 1o MICROCODE HAS BEEN CHANGED.

If the complete set of WRITE BUFFER commands required to effect a microcode or control information change
(i.e., one or more commands) are not received before a logical unit reset or I_T nexus loss occurs, the change shall
not be effective and the new microcode or control information shall be discarded.

The BUFFER ID field specifies a buffer within the logical unit. The vendor assigns buffer ID codes to buffers within the
logical unit. A buffer ID value of zero shall be supported. If more than one buffer is supported, then additional buffer
ID codes shall be assigned contiguously, beginning with one. If an unsupported buffer ID code is specified, 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.
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The microcode or control information are written to the logical unit buffer starting at the location specified by the
BUFFER OFFSET field. The application client shall send commands that conform to the offset boundary requirements
(see 6.15.5). If the device server is unable to accept the specified buffer offset, 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 PARAMETER LIST LENGTH field specifies the maximum number of bytes that shall be present in the Data-Out
Buffer to be stored in the specified buffer beginning at the buffer offset. The application client should ensure that the
parameter list length plus the buffer offset does not exceed the capacity of the specified buffer. The capacity of the
bufferis indicated by the BUFFER CAPACITY field in the READ BUFFER descriptor (see 6.15.5). If the BUFFER|OFFSET
and PARAMETER LIST LENGTH fields specify a transfer in excess of the buffer capacity, then the command-ghall be
terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and-the adgitional
serse code set to INVALID FIELD IN CDB.

If the logical unit is unable to accept this command because of some device condition, each WRITE BUFFER
cormmand with this mode (06h) shall be terminated with CHECK CONDITION status, withthe sense key set to
ILLEGAL REQUEST, and the additional sense code set to COMMAND SEQUENCE ERROR.

6.3p.8 Download microcode with offsets and save mode (07h)

In this mode, the application client may split the transfer of the vendor specific microcode or control infofmation
ovqgr two or more WRITE BUFFER commands. If the last WRITE BUFEER command of a set of one qr more
corhmands completes successfully, then the microcode or control information shall be saved in a nonpolatile
memory space (e.g., semiconductor, disk, or other). The saved downloaded microcode or control informatipn shall
theh be effective after each hard reset until it is supplanted by another download microcode with save opergtion or
download microcode with offsets and save operation. In this.mode, the Data-Out Buffer contains vendor specific,
self-describing microcode or control information.

Since the downloaded microcode or control information may be sent using several commands, when the| logical
unif detects the last download microcode with offsets and save mode WRITE BUFFER command hajs been
received, the device server shall perform any logical unit required verification of the complete set of dowrjloaded
iqrocode or control information prior to returning GOOD status for the last command. After the last cojnmand
completes successfully the device server shall establish a unit attention condition (see SAM-3) for the initiator port
asqociated with every I_T nexus except.the I_T nexus on which the set of WRITE BUFFER commangs was
received, with the additional sense code set to MICROCODE HAS BEEN CHANGED.

3

If the complete set of WRITE BUFFER commands required to effect a microcode or control information ¢hange
(i.e|, one or more commands)-are not received before a logical unit reset or I_T nexus loss occurs, the change shall
not|be effective and the new microcode or control information shall be discarded.

The BUFFER ID field specifies a buffer within the logical unit. The vendor assigns buffer ID codes to buffers within the
logical unit. A buffer ID value of zero shall be supported. If more than one buffer is supported, then additional buffer
ID godes shall.be assigned contiguously, beginning with one. If an unsupported buffer ID code is specified, the
command shall be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEET, and
the|additional sense code set to INVALID FIELD IN CDB.

The fmicrocode or control information are written to the logical unit buffer starting at the location specified by the
Bum server
is unable to accept the specified buffer offset, 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 PARAMETER LIST LENGTH field specifies the maximum number of bytes that shall be present in the Data-Out
Buffer to be stored in the specified buffer beginning at the buffer offset. The application client should ensure that the
parameter list length plus the buffer offset does not exceed the capacity of the specified buffer. The capacity of the
buffer is indicated by the BUFFER CAPACITY field in the READ BUFFER descriptor (see 6.15.5). If the BUFFER OFFSET
and PARAMETER LIST LENGTH fields specify a transfer in excess of the buffer capacity, 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.
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If the logical unit is unable to accept this command because of some device condition, each WRITE BUFFER
command with this mode (07h) shall be terminated with CHECK CONDITION status, with the sense key set to

ILLEGAL REQUEST, and the additional sense code set to COMMAND SEQUENCE ERROR.

6.35.9 Write data to echo buffer mode (0Ah)

In this mode the device server transfers data from the application client and stores it in an echo buffer. An echo
buffer is assigned in the same manner by the device server as it would for a write operation. Data shall be sent

aligned on four-byte boundaries. The BUFFER ID and BUFFER OFFSET fields are ignored in this mode.

NOTE 33 - It is recommended that the logical unit assign echo buffers on a per |_T nexus basis to limit the numb
of exception conditions that may occur when I_T nexuses are present.

Upon successful completion of a WRITE BUFFER command the data shall be preserved in the‘echo buffe
thefe is an intervening command to any logical unit in which case the data may be changed-

PARAMETER LIST LENGTH field specifies the maximum number of bytes that shall'\be transferred fr

6.3p.10 Enable expander communications protocol and Echo'buffer mode (1Ah)

Re¢eipt of a WRITE BUFFER command with this mode (1Ah) causes a communicative expander (see S
enter the expanded communications protocol mode. Devjee ‘'servers in SCSI target devices that receive a
BUFFER command with this mode shall process it as:ifit were a WRITE BUFFER command with mode 04
6.3b.9).

6.3p.11 Disable expander communications protocol mode (1Bh)

Reg¢eipt of a WRITE BUFFER commandwith this mode (1Bh) causes a communicative expander (see S
exif the expanded communications protocol mode and return to simple expander operation. Device servers
target devices that receive a WRITE'‘BUFFER command with this mode shall terminate the command with (
DITION status, with the sensekey set to ILLEGAL REQUEST, and the additional sense code set to I
FIHLD IN CDB.

6.3p.12 Download application log mode (1Ch)

unless

pm the
length
BUFFER
H field
DITION
ELD IN

Pl-5) to
WRITE
\h (see

D|-5) to
n SCSI
CHECK
IVALID

In this mode the device server transfers data from the application client and stores it in an application I¢g (see

5.1PR). The format'of the application log data is as specified in table 189. The BUFFER ID field and BUFFER
are ignored in this mode.

Upon successful completion of a WRITE BUFFER command the data shall be appended to the application

OFFSET

log.
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The PARAMETER LIST LENGTH field specifies the maximum number of bytes that shall be transferred from the
Data-Out Buffer to be stored in the application log. If the PARAMETER LIST LENGTH field specifies a transfer that
exceeds the application log’s capacity, 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.

Table 189 — Application log data WRITE BUFFER format

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
T10 VENDOR IDENTIFICATION
7 (L$B)
8 (MSB)
ERROR TYPE
9 (LSB)
10
Reserved
11
12 (MSB)
TIME STAMP
17 (L$B)
18
Reserved
19
20 Reserved CODE SET
21 ERROR LOCATION'FORMAT
22 (MSB)
ERROR LOCATION LENGTH (m-25)
23 (L$B)
24 (MSB)
VENDOR SPECIFIC LENGTH (n-m)
25 (L$B)
26 (MSB)
ERROR LOCATION
m (L$B)
m+1
VENDOR SPECIFIC
n
The T10 VENDOR IDENTIF(CATION field contains eight bytes of left-aligned ASCII data (see 4.4.1) identifyjing the
ver|dor of the product.”The T10 vendor identification shall be one assigned by INCITS. A list of assigned T10
verjdor identificationsis in Annex E and on the T10 web site (http://www.T10.0rg).
The ERROR TYPE+ield (see table 190) specifies the error detected by the application client.
Table 190 — ERROR TYPE field
Code Description
0000h No error specified by the application client
0001h An unknown error was detected by the application client
0002h The application client detected corrupted data
0003h The application client detected a permanent error
0004h The application client detected a service response of

0005h - 7FFFh
8000h - FFFFh

SERVICE DELIVERY OR TARGET FAILURE (SAM-3).
Reserved
Vendor specific
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The TIME STAMP field shall contain:

a) The number of milliseconds that have elapsed since midnight, 1 January 1970 UT (see 3.1.122); or
b) Zero, if the application client is not able to determine the UT of the log entry.

The coDE SET field specifies the code set used for the application log information (see table 191) and shall only
apply to information contained in the VENDOR SPECIFIC field.

NOTE 34 - The CODE SET field is intended to be an aid to software that displays the application log information.

Table 191 — coDE sET field

Code Description

Oh Reserved
1h The application log information is binary
2h The application log information is ASCII printable characters’(i.e., code

values 20h through 7Eh)

3h The application log information is ISO/IEC 10646-1 (UTF*8) codes
4h - Fh | Reserved

The ERROR LOCATION FORMAT field specifies the format (see table 192) of the”"ERROR LOCATION field.

Table 192 — ERROR LOCATION FORMAT field

Code Description

00h No error specified by the applicatien/client

01h The ERROR LOCATION field spegifies the logical block (e.g., LBA) associated
with the error information contained within the application log.

02h - 7Fh | Reserved
80h - FFh | Vendor specific

The¢ ERROR LOCATION LENGTH field specifies the length of the ERROR LOCATION field. The ERROR LOCATION |LENGTH
fielgd value shall be a multiple of four. Anyerror location length value of zero specifies there is no error locatign infor-
mation.

The VENDOR SPECIFIC LENGTH-field specifies the length of the VENDOR SPECIFIC field. The VENDOR SPECIFIC LENGTH
fieldd value shall be a multiple of four. A vendor specific length value of zero specifies there is no vendor $pecific
infdrmation.

The ERROR LOCATION field specifies the location at which the application client detected the error.

The VENDOR(SRECIFIC field provides vendor specific information on the error.
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7 Parameters for all device types

7.1 Diagnostic parameters

7.1.1 Diagnostic page format and page codes for all device types

This subclause describes the diagnostic page structure and the diagnostic pages that are applicable to all SCSI
devices. Diagnostic pages specific to each device type are described in the command standard (see 3.1.18) that

L o tlaot ol H %
apF Mmoo U uiat Ut vivt type.

A §END DIAGNOSTIC command with a PF bit set to one specifies that the SEND DIAGNOSTIC parameter list
cornsists of a single diagnostic page and that the data returned by the subsequent RECEIVE-DIAGNOSTIC
REBULTS command that has the PCv bit set to zero shall use the diagnostic page format defined’in table|193. A
RE[CEIVE DIAGNOSTIC RESULTS command with a PcV bit set to one specifies that the device server return a
diagnostic page using the format defined in table 193.

Table 193 — Diagnostic page format

Bit
Byte 7 6 5 4 3 2 1 (

0 PAGE CODE
1 Page code specific
2 MSB

( ) PAGE LENGTH (n<3)
3 (LYB)
4

Diagnastic parameters

n

Eac¢h diagnostic page defines a function or operation that the device server shall perform as a result of § SEND
DIAGNOSTIC command or the information,loeing returned as a result of a RECEIVE DIAGNOSTIC RESULTS
commmand with the PCV bit equal to one. The.diagnostic parameters contain data that is formatted according to the

page code specified.

The PAGE CODE field identifies the diagnostic page (see table 194).

Table 194 — Diagnostic page codes

Page/Code | Diagnostic Page Name Reference
00h Supported Diagnostic Pages 71.2
01h - 2Fh | Defined by SES-2 for: SES-2

a) Enclosure services devices (i.e., SCSI
devices with the PERIPHERAL DEVICE TYPE
field set to ODh in standard INQUIRY data);

and
b) SCoSI devices with the ENCSERV bit set to
one in standard INQUIRY data (see 6.4.2).

30h - 3Eh | Reserved

3Fh See specific SCSI transport protocol for definition
40h - 7Fh | See specific device type for definition
80h - FFh | Vendor specific

The PAGE LENGTH field contains the length in bytes of the diagnostic parameters that follow this field. If the appli-
cation client sends a SEND DIAGNOSTIC command with a parameter list containing a PAGE LENGTH field that


https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E) -248 -

results in the truncation of any parameter, 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
PARAMETER LIST.

The diagnostic parameters are defined for each diagnostic page code. The diagnostic parameters within a
diagnostic page may be defined differently in a SEND DIAGNOSTIC command than in a RECEIVE DIAGNOSTIC
RESULTS command.
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The Supported Diagnostic Pages diagnostic page (see table 195) returns the list of diagnostic pages implemented
by the device server. This diagnostic page shall be implemented if the device server implements the diagnostic

page format option of the SEND DIAGNOSTIC and RECEIVE DIAGNOSTIC RESULTS commands.

Table 195 — Supported diagnostic pages

Bit
7 4 3
Byte
0 PAGE CODE (00h)
1 Reserved
2 (MSB)
PAGE LENGTH (n-3)
3 (L$B)
4
SUPPORTED PAGE LIST
n

The
PAQ

sugported diagnostic pages to be returned by a subsequent RECEIVE DIAGNOSTIC RESULTS command.

definition of this diagnostic page for the SEND DIAGNOSTIC command includes only the first four byteg. If the
E LENGTH field is not zero, the device server shall terminate the SEND-DIAGNOSTIC command with CHECK
CONDITION status, with the sense key set to ILLEGAL REQUEST, and<the additional sense code set to IINVALID
FIHLD IN PARAMETER LIST. This diagnostic page instructs the device server to make available the lit of all

The definition of this diagnostic page for the RECEIVE DIAGNOSTIC RESULTS command includes thg list of
diagnostic pages supported by the device server.

The

The

PAGE LENGTH field specifies the length in bytes of\the following supported page list.

SUPPORTED PAGE LIST field shall contain a list of all diagnostic page codes, one per byte, implemented by the
deVice server in ascending order beginning with page code 00h.
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7.2 Log parameters
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7.2.1 Log page structure and page codes for all device types

This subclause describes the log page structure and the log pages that are applicable to all SCSI devices. Log
pages specific to each device type are described in the command standard (see 3.1.18) that applies to that device
type. The LOG SELECT command (see 6.5) supports the ability to send zero or more log pages. The LOG SENSE
command (see 6.6) returns a single log page specified in the PAGE CODE field of the CDB.

Ea¢h log page begins with a four-byte page header followed by zero or more variable-length log para|meters
deflned for that log page. The log page format is defined in table 196.
Table 196 — Log page format
Bit
Byte 7 5 4 3 2 1 (
0 Reserved PAGE CODE
1 Reserved
2 (MSB)
PAGE LENGTH (n-3)
3 (LYB)
Log parameter(s)
4 Log parameter (First)
3 (Length )
nry+1 Log-parameter (Last)
n (Lengthy)
The value in the PAGE CODE field is the number of the log page is being transferred.

ser|ds a log page length that results in the truncation of any parameter, the command shall be terminat
CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense cod

value in the PAGE LENGTH field is'the length in bytes of the following log parameters. If the applicatio

i

h client
bd with
b set to

INVALID FIELD IN PARAMETER LIST.

Most log pages contain.ene or more special data structures called log parameters (see table 197). Log pargmeters
may be data counters-of a particular event(s), the conditions under which certain operations were performedl, or list
parameters that€ontain a character string description of a particular event.

Table 197 — Log parameter
Bit
B 7 5 4 3 2 1 (
(MSB)
PARAMETER CODE
(LSB)
DU TSD ETC T™MC LBIN LP

PARAMETER LENGTH (n-3)

yte
0
1
2
3
4
n

PARAMETER VALUE
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Each log parameter begins with a four-byte parameter header followed by one or more bytes of PARAMETER VALUE
data.

The PARAMETER CODE field identifies the log parameter being transferred for that log page.

The DU bit, DS bit, TSD bit, ETC bit, TMC field, LBIN bit, and LP bit are collectively referred to as the parameter control
byte. These fields are described in this subclause.

For cumulative log parameter values, indicated by the PcC field of the LOG SELECT and LOG SENSE commands,

the

The DU bit is not defined for threshold values, indicated by the Pc field of the LOG SENSE command, o

par
ete

Ad
ser,
fiel
ong
LO

A target save disable (TSD) bit set to zero indicatesithat the logical unit implicitly saves the log parameter at

sp4
parn
the
ind
fo

=

An
per
per

disable update (DU) bit IS defined as follows:

a) DU setto zero indicates that the device server shall update the log parameter value to reflect-alleve
should be noted by that parameter; or

b) DU set to one indicates that the device server shall not update the log parameter value.gxcept in re
to a LOG SELECT command that specifies a new value for the parameter.

NOTE 35 - When updating cumulative log parameter values, a device server may use volatile memory to hold thes
values until a LOG SELECT or LOG SENSE command is received with an sP bit set to'one or a vendor specif
event occurs. As a result the updated cumulative log parameter values may be lost if @ power cycle occurs.

ameters as indicated by the LP bit. The device server shall ignore the vallUe of the DU bit in any such log
s received with a LOG SELECT command.

isable save (DS) bit set to zero indicates that the logical unit sdpports saving for that log parameter. The
ver shall save the current cumulative or the current threshold parameter value, depending on the value in
| of the CDB, in response to a LOG SELECT or LOG SENSE command with an sP bit set to one. A DS b
indicates that the logical unit does not support saving that log parameter in response to a LOG SEL
5 SENSE command with an SP bit set to one.

cific intervals. This implicit saving operation*shall be done frequently enough to insure that the cun
ameter values retain statistical significance-(i.e., across power cycles). A TSD bit set to one indicates thg
logical unit does not implicitly save the'log parameter or implicit saving of the log parameter has been d
vidually by an application client setting the TSD bit to one. An application client may disable the implicit
hil log parameters without changingany TSD bits using the GLTSD bit in the Control mode page (see 7.4.

enable threshold comparison (ETC) bit set to one indicates that a comparison to the threshold v
formed whenever the cumulative value is updated. An ETC bit set to zero indicates that a compariso
formed. The value of-the/ETC bit is the same for cumulative and threshold parameters.

thr
cun

ThI threshold meteriteria (TMC) field (see table 198) defines the basis for comparison of the cumulati
shold values_/FHe TMC field is valid only if the ETC bit is set to one. The value of the TMC field is the same for

nulative and\threshold parameters.

Table 198 — Threshold met criteria

nts that

Sponse

o

for list
param-

device
the PC
t setto
ECT or

vendor
ulative
t either
isabled
saving

b).

alue is
N is not

ve and

Code | Basis for comparison

00b | Every update of the cumulative value

01b | Cumulative value equal to threshold value
10b | Cumulative value not equal to threshold value
11b | Cumulative value greater than threshold value

If the ETC bit is set to one and the result of the comparison is true, a unit attention condition shall be established for
the initiator port associated with every I_T nexus, with the additional sense code set to THRESHOLD CONDITION

ME

T.
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The list binary (LBIN) bit is only valid if the LP bit is set to one. If the LP bit is set to one and the LBIN bit is set to zero,
then the list parameter is ASCII data (see 4.4.1). If the LP bit is set to one and the LBIN bit is set to one, then the list
parameter is binary data.

The list parameter (LP) bit indicates the format of the log parameter. If an application client attempts to set the value
of the LP bit to a value other than the one returned for the same parameter in the LOG SENSE command, 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 PARAMETER LIST.

An |LP bit set to zero indicates that the parameter is a data counter. Data counters are associated with one ér more
evgnts; the data counter is updated whenever one of these events occurs by incrementing the counter-alue. If
eagh data counter has associated with it a vendor specific maximum value, then upon reachingthis mgximum
vallie, the data counter shall not be incremented (i.e., it does not wrap). When a data counter reaches’its mgximum
vallie, the device server shall set the associated DU bit to one. If the data counter is at or reaches its maximum
vallie during the processing of a command, the device server shall complete the command. If the command
completes correctly, except for the data counter being at its maximum value, and if the RLEC\bit of the Contrgl mode
page (see 7.4.6) is set to one, then the device server shall terminate the commandiwith CHECK CONDITION
stafus, with the sense key set to RECOVERED ERROR, and the additional sense code set to LOG COUNTER AT
MAXIMUM.

An |LP bit set to one indicates that the parameter is a list parameter. List parameters are not counters and thus the
ETd and TMcC fields shall be set to zero.

If more than one list parameter is defined in a single log page, thédollowing rules apply to assigning pafjameter
codes:

a) The parameter updated last shall have a higher parameter code than the previous parameter, exgept as
defined in rule b); and
b) When the maximum parameter code value supported by the logical unit is reached, the device server shall
assign the lowest parameter code value to the next log parameter (i.e., wrap-around parameter cqdes). If
the associated command completes correétly, except for the parameter code being at its maximum value,
and if the RLEC bit of the Control mode page (see 7.4.6) is set to one, then the command shall bg termi-
nated with CHECK CONDITION status, with the sense key set to RECOVERED ERROR, gnd the
additional sense code set to LOGLIST CODES EXHAUSTED.

NOTE 36 - List parameters may_ be,used to store the locations of defective blocks in the following manner. When|a
defective block is identified, atlist parameter is updated to reflect the location and cause of the defect. When the
next defect is encountered, the list parameter with the next higher parameter code is updated to record this defeq
The size of the log page may be made vendor specific to accommodate memory limitations. It is recommended that
one or more data counter parameters be defined for the log page to keep track of the number of valid list param
eters and the parameter code of the parameter with the oldest recorded defect. This technique may be adapted [o
record other types of information.

—

The¢ PARAMETER-LENGTH field specifies the length in bytes of the following parameter value. If the application client
serjds a parameter length value that results in the truncation of the parameter value, the command shall b¢ termi-
nated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense
code sét to INVALID FIELD IN PARAMETER LIST.

If the application client sends a log parameter value that is outside the range supported by the logical unit, and
rounding is implemented for that parameter, the device server may either:

a) Round to an acceptable value and terminate the command as described in 5.4; or
b) 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 PARAMETER LIST.

When any counter in a log page reaches its maximum value, incrementing of all counters in that log page shall
cease until reinitialized by the application client via a LOG SELECT command. If the RLEC bit of the Control mode
page is set to one, then the device server shall report the exception condition.
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The page code assignments for the log pages are listed in table 199.

Table 199 — Log page codes
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Page Code | Log Page Name Reference
OFh Application Client 7.2.2
01h Buffer Over-Run/Under-Run 7.2.3
2Fh Informational Exceptions 7.2.5
0B tastrDeferred Errors or ASynchironous EVents 7206
07h Last n Error Events 7.2.7
06h Non-Medium Error 7.2.8
18h Protocol Specific Port 7.2.9
03h Read Error Counter 724
04h Read Reverse Error Counter 724
10h Self-Test Results 7.2.10
OEh Start-Stop Cycle Counter 7.2.11
00h Supported Log Pages 7.2.12
0Dh Temperature 7.2.13
05h Verify Error Counter 724
02h Write Error Counter 7.2.4

08h - OAh Reserved (may be used by specific device types)
0Ch Reserved (may be used by spécific device types)
11h-17h Reserved (may be used by specific device types)
19h - 2Eh Reserved (may be useddy’specific device types)
3Fh Reserved
30h - 3Eh | Vendor specific
Annex D contains a listing of\l6g pages codes in humeric order.

Addlitional information about the LOG SELECT command is in Annex C.
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- 254 -

The Application Client log page (see table 200) provides a place for application clients to store information. The
page code for the application client page is OFh.

Table 200 — Application client log page

Bit
Byte 7 6 5 4 1 0
0 PAGE CODE (OFh)
1 Reserved
2 MSB
( ) PAGE LENGTH (n-3)
3 (L$B)
Application client log parameters
4
First application client log parameter
Last application client log parameter
n

The PAGE CODE and PAGE LENGTH fields are described in 7.2.1:

Patameter codes 0000h through OFFFh are for generaktisage application client data. The intended use
infdrmation is to aid in describing the system configuration and system problems, but the specific definitio

for this
h of the

dath is application client specific. The general usage*application client data parameters all have the format shown

in table 201.
Table 201 — General usage application client parameter data
Bit
Byte 7 6 5 4 1 (
0 (MSB)
PARAMETER CODE

1 (L$B)
2 DU DS TSD ETC T™MC LBIN Lp
3 PARAMETER LENGTH (FCh)

4
e GENERAL USAGE PARAMETER BYTES

For general usage application client data, the value in the PARAMETER CODE field shall be between 0000h and

OFFFRh.The firsT sSupported general usage application client parameter code shall be U000n and ad

itional

supported parameters shall be sequentially numbered. If any general usage parameter codes are implemented,
the device shall support at least 64 general usage parameter descriptors and they shall be parameter codes 0000h
through 003Fh.

For the general usage application client parameter, the PARAMETER LENGTH value for each parameter shall be FCh.
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The state of the log parameter control bits for parameters 0000h through OFFFh is specified in table 202.

Table 202 — Parameter control bits for general usage parameters (0000h through OFFFh)

Bit Value | Description

DU 1 Value provided by application client

DS 0 Device server supports saving of parameter
TSD 0 Device server manages saving of parameter
ETC 0 No threshofd comparison 1S made on this vatue
T™MC XX Ignored when the ETC bit is set to zero
LBIN 1 The parameter is in binary format

LP 1 The parameter is a list parameter

The values stored in the GENERAL USAGE PARAMETER BYTES represent data sent to the device server in a pfevious
LOG SELECT command. If a previous LOG SELECT command has not occurred, the data is vendor specific.

In the application client log page, parameter codes 1000h through FFFFh are reserved.
7.2{3 Buffer Over-Run/Under-Run log page

Thée Buffer Over-Run/Under-Run log page (page code 01h) defines 24:data counters that may be used

to record

the|number of buffer over-runs or under-runs for the logical unit. Adogical unit that implements this log page may

imglement one or more of the defined data counters.

A buffer over-run or under-run may occur when a SCSI initiator-device does not transmit data to or from thq logical
unif’s buffer fast enough to keep up with reading or writing-the media. A buffer over-run condition may occuf during
a r¢ad operation when a buffer full condition prevents:Continued transfer of data from the media to the buffer. A
buffer under-run condition may occur during a write.gperation when a buffer empty condition prevents coptinued

trapsfer of data to the media from the buffer. Most:devices incur a delay at this point while the media is |reposi-
tiorled.
Table 203 defines the PARAMETER CODE fieldfor the buffer over-run/under-run counters.
Table 203 — Parameter code field for buffer over-run/under-run counters
Bit
Byte 7 6 5 4 3 2 1 (
0 Reserved
1 COUNT BASIS ‘ CAUSE TYPE

The PARAMETER CODE field for buffer over-run/under-run counters contains a 16-bit value comprised ¢f eight
resgrved hits;a COUNT BASIS field (see table 204), a CAUSE field (see table 205), and a TYPE bit. These are foncat-
engted t6-determine the value of the parameter code for that log parameter. (E.g., a counter for paramet¢r code

vallie-0f\0023h specifies a count basis of 001b, a cause of 0001b, and a type of 1b. This counter is incremented
on l I ) § I | X ! boing | ;
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The couNT BAsIS field defines the criteria for incrementing the counter. The criteria are defined in table 204.

Table 204 — Count basis definition

Count basis | Description

The
tab

The
ung

Thd
tim
cor
con

000b Undefined

001b Per command
010b Per I_T nexus loss
(VAREe) Perunitoftime

100b - 111b | Reserved

NOTE 37 - The per unit of time count basis is device type specific. Direct access block devices typically use
latency period (i.e., one revolution of the medium) as the unit of time.

CAUSE field indicates the reason that the over-run or under-run occurred. The following Causes are de
e 205.

Table 205 — cAUSE field definition

Cause | Description

Oh Undefined
1h Service delivery subsystém busy
2h Transfer rate too slow

3h - Fh | Reserved

TYPE bit indicates whether the counter records undersruns or over-runs. A TYPE bit set to zero specifies
er-run condition and a TYPE bit set to one specifies a.buffer over-run condition.

counters contain the total number of times buffer over-run or under-run conditions have occurred since
b the counter was cleared. The counter shall be incremented for each occurrence of an under-run or o
dition and may be incremented more than once for multiple occurrences during the processing of &
hmand.

ined in

b buffer

the last
ver-run
single
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This subclause defines the error counter log pages (see table 206).

Table 206 — Error counter log page codes

Page Code | Loge Page Name
03h Read Error Counter
04h Read Reverse Error Counter
05h Verify Error Counter
02h Write Error Counter

The log page format is defined in 7.2.1. A log page may return one or more log parameters that record|events

deflned by the parameter codes. Table 207 defines the parameter codes for the error counter log pages.

Table 207 — Parameter codes for error counter log pages

Parameter code

Description

0000h
0001h
0002h
0003h
0004h
0005h
0006h
0007h - 7FFFh
8000h - FFFFh

Errors corrected without substantial*delay
Errors corrected with possible:delays

Total (e.g., rewrites or rereads)

Total errors corrected

Total times correctign.algorithm processed
Total bytes processed

Total uncorrected errors

Reserved

Vendorispecific

7.2]5 Informational Exceptions log page

NOTE 38 - The exact definition of the error counters is not part of this standard. These counters should not be usgd
to compare products because the products may define errors differently.

The Informational Exceptions log-page (see table 208) provides a place for reporting detail about informational
exdeptions. The page code for the Informational Exceptions log page is 2Fh.

Table 208 — Informational Exceptions log page

Bit
Byte 7 6 5 4 3 2 1 (
0 PAGE CODE (2Fh)
1 Reserved
2 MSB
( ) PAGE LENGTH(TT=3)
3 (LSB)
Informational exceptions log parameters
4 First informational exceptions log parameter
n Last informational exceptions log parameter

The PAGE CODE and PAGE LENGTH fields are described in 7.2.1.
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Table 209 defines the parameter codes.

Table 209 — Informational exceptions parameter codes

Parameter code | Description

0000h Informational exceptions general parameter data
0001h - FFFFh | Vendor specific

The_informational exceptions general parameter data page has the format shown in table 210

Table 210 — Informational exceptions general parameter data

Bit
7 6 5 4 3 2 1 (
Byte
0 (MSB)
PARAMETER CODE (0000h)
1 (LYB)
2 DU DS TSD ETC TMC LBIN Lp
3 PARAMETER LENGTH (n-3)
4 INFORMATIONAL EXCEPTIONCADDITIONAL SENSE CODE
5 INFORMATIONAL EXCEPTON ADDITIONAL SENSE CODE QUALIFIER
6 MOST RECENT TEMPERATURE READING
7 e
Vendor specific
n

The values of the log parameter control bits for self test\esults log parameters are specified in table 211.

Table 211 — Parameter control bits for Informational exceptions log parameter (0000h)

Bit Value | Description

DU 0 Value provided by device server

DS 0 Device server supports saving of parameter
TSD Q Device server manages saving of parameter
ETC 0 No threshold comparison is made on this value
TMQ XX Ignored when the ETC bit is set to zero
L'BIN 1 The parameter is in binary format

LP 1 The parameter is a list parameter

The¢ PARAMETERLENGTH field is described in 7.2.1. The parameter length shall be at least 04h.

If the INFQRMATIONAL EXCEPTION ADDITIONAL SENSE CODE field contains zero, no informational exception condlition is
perjding ‘and contents of the INFORMATIONAL EXCEPTION ADDITIONAL SENSE CODE QUALIFIER field are unspegified. If
the TNFORMATIONAL EXCEPTION ADDITIONAL SENSE CODE flefdTomntams any vatue other tharm zero, amr mformational
exception condition exists that has an additional sense code indicated by INFORMATIONAL EXCEPTION ADDITIONAL
SENSE CODE field and an ADDITIONAL SENSE CODE QUALIFIER indicated by the INFORMATIONAL EXCEPTION ADDITIONAL
SENSE CODE QUALIFIER field.

The MOST RECENT TEMPERATURE READING field indicates the temperature in degrees Celsius of the SCSI target
device at the time the LOG SENSE command is performed. Temperatures equal to or less than zero degrees
Celsius shall be indicated by a value of zero. If the device server is unable to detect a valid temperature because of
a sensor failure or other condition, the value returned shall be FFh. The temperature should be reported with an
accuracy of plus or minus three Celsius degrees while the device is operating at a steady state within the environ-
mental limits specified for the device.
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.6 Last n Deferred Errors or Asynchronous Events log page

The Last n Deferred Errors or Asynchronous Events log page (page code 0Bh) provides for a number of deferred
errors or asynchronous events sense data records using the list parameter format of the log page. The number of
these deferred errors or asynchronous events records supported, n, is vendor specific. Each deferred error or
asynchronous event record contains SCSI sense data for a deferred error or asynchronous event that has
occurred. The parameter code associated with the record indicates the relative time at which the deferred error or
asynchronous event occurred. A higher parameter code indicates that the deferred error or asynchronous event
occurred later in time.

ern

The
infd

7.2

pa
err
par
par

Thi content of the PARAMETER VALUE field of each log parameter is the SCSI sense data describing the-d

Th% Last n Error Events log page (page code 07h) provides for a number of error-event records using

r.

fields DU bit, TSD bit, ETC bit, and TMC field shall be set to zero. The LBIN bit shall be set to oné.to indicatd
rmation. The LP bit shall be set to one to indicate a list parameter.

7 Last n Error Events log page

meter format of the log page. The number of these error-event records supported, n, is vendor specifi
r-event record contains vendor specific diagnostic information for a single.error encountered by the devi
ameter code associated with error-event record indicates the relative time at which the error occurred. A
bmeter code indicates that the error event occurred later in time.

Th

errgr event. The contents of the character string is not defined by this standard.

W

sullsequent error information shall cease until one or more of the list parameters with the highest paramete
haye been reinitialized. If the RLEC bit of the Contrelimode page (see 7.4.6) is set to one, the command 9
terminated with CHECK CONDITION status, withnthe sense key set to RECOVERED ERROR, and the ad

sen

7.2

The¢ Non-Medium Error log page.(page code 06h) provides for summing the occurrences of recoverab

eve
par
par

content of the PARAMETER VALUE field of each log parameter'is’ ASCII data (see 4.4.1) that may desc

n the last supported parameter code is used by ancerror-event record, the recording on this log pag

se code set to LOG LIST CODES EXHAUSTED.

8 Non-Medium Error log page

nts other than write, read, orVerify failures. No discrimination among the various types of events is prov
ameter code (see table 212). Vendor specific discrimination may be provided through the vendor {
ameter codes.

Table 212 — Non-medium error event parameter codes

Parameter code | Description

0000h Non-medium error count
0001h - 7FFFh Reserved
8000h - FFFFh | Vendor specific error counts

eferred

binary

the list
c. Each
ce. The
higher

ibe the

e of all
I codes
hall be
ditional

e error
ded by
pecific

7.2.9 Protocol Specific Port log page

The Protocol Specific Port log page (see table 213) provides SCSI transport protocol specific parameters that are
associated with the SCSI targets ports in the SCSI target device. This log page may be implemented in any logical
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unit, including the TARGET LOG PAGES well-known logical unit (see 8.4). See the SCSI transport protocol
standard (see 3.1.82) for definitions of the protocol specific log parameters.

Table 213 — Protocol Specific Port log page

Bit
Byte 7 6 5 4 3 2 1
0 PAGE CODE (18h)
t Reserved
MSB
( ) PAGE LENGTH (n-3)
(L$B)
Protocol specific port log parameters
4
First protocol specific port log parameter:
Last protocol specific portog parameter
n

Table 214 shows the format of a protocol specific port log parameter,

Table 214 — Protocol specific port log parameter format

Bit
Byte 7 6 5 4 3 2 1
0 (MSB)
PARAMETER CODE
1 (L$B)
2 DU DS TSD ETC ‘ T™MC LBIN Lp
3 PARAMETER LENGTH (x-3)
4 Reserved ‘ PROTOCOL IDENTIFIER
5
SCSI transport protocol specific
X

The PARAMETER COBRE field contains the relative target port identifier (see 3.1.88) of the target port for wh
parameter data applies.

The contents.of the DU, DS, TSD, ETC, LBIN, and LP bits and the TMC field are defined in 7.2.1.

The PARAMETER LENGTH field indicates the number of bytes remaining in the log parameter.

ich the

The PROTOCOL IDENTIFIER field contains one of the values shown in table 261 (see 7.5.1) to identify the SCSI
transport protocol standard that defines the SCSI transport protocol specific data in this log parameter. The SCSI
transport protocol specific data is defined by the corresponding SCSI transport protocol standard.
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7.2.10 Self-Test Results log page

The Self-Test Results log page (see table 215) provides the results from the 20 most recent self-tests (see 5.5).
Results from the most recent self-test or the self-test currently in progress shall be reported in the first self-test log
parameter; results from the second most recent self-test shall be reported in the second self-test log parameter;

14776-453 © ISO/IEC:2009(E)

etc. If fewer than 20 self-tests have occurred, the unused self-test log parameter entries shall be zero filled.

Table 215 — Self-Test Results log page

Bit
Byte 7 5 4 3 2 1 (
0 PAGE CODE (10h)
1 Reserved
2 (MSB)
PAGE LENGTH (190h)
3 (LYB)
Self-test results log parameters
4
3 First self-test results log parameter
B84 .
03 Twentieth self-test results log parameter
The PAGE CODE and PAGE LENGTH fields are described in~72.1.
Table 216 shows the format of one self-test log parameter.
Table 216 — Self-test results log parameter format
Bit
Byte 7 5 4 3 2 1 (
0 (MSB)
PARAMETER CODE (0001h to 0014h)
1 (LYB)
2 DU TSD l ETC l T™MC LBIN LP
3 PARAMETER LENGTH (10h)
4 SELF-TEST CODE ‘ Reserved ‘ SELF-TEST RESULTS
5 SELF-TEST NUMBER
6 (MSB)
TIMESTAMP
7 (LYB)
8 (MSB)
ADDRESS OF FIRST FAILURE
15 (LSB)
16 Reserved SENSE KEY
17 ADDITIONAL SENSE CODE
18 ADDITIONAL SENSE CODE QUALIFIER
19 Vendor specific
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The PARAMETER CODE field identifies the log parameter being transferred. The PARAMETER CODE field for the results
of the most recent self-test shall contain 0001h; the PARAMETER CODE field for the results of the second most recent
test shall contain 0002h; etc.

The values of the log parameter control bits for self test results log parameters is specified in table 217.

Table 217 — Parameter control bits for self-test results log parameters

The

The
init

Tab

Bit Value | Description

DU 0 Value provided by device server

DS 0 Device server supports saving of parameter
TSD 0 Device server manages saving of parameter
ETC 0 No threshold comparison is made on this value
T™MC XX Ignored when the ETC bit is set to zero
LBIN 1 The parameter is in binary format

LP 1 The parameter is a list parameter

PARAMETER LENGTH field shall contain 10h.

SELF-TEST CODE field contains the value in the SELF-TEST CODE field of‘the SEND DIAGNOSTIC comma
ated this self-test (see 6.28).

le 218 defines the content of the SELF-TEST RESULTS field.

Table 218 — SELF-TEST.RESULTS field

nd that

Code | Description
Oh | The self-test completed without error.
1h | The background self-test was aborted:by the application client using a SEND DIAGNOSTIC
command (see 6.28) with the SELF-TEST CODE field set to 100b (i.e., abort background self-test}.
2h | The self-test routine was aborted by an application client using a method other than a SEND
DIAGNOSTIC command withi-the SELF-TEST CODE field set to 100b (e.g., by a task management
function, or by issuing an‘exception command as defined in 5.5.3).
3h | An unknown error occurred while the device server was processing the self-test and the devicq
server was unable(to complete the self-test.
4h | The self-test completed with a failure in a test segment, and the test segment that failed is not
known.
5h | The firstcsegment of the self-test failed.
6h | The second segment of the self-test failed.
7h | Another segment of the self-test failed and which test is indicated by the contents of the
SELF-TEST NUMBER field.
8h-El Reserved
Bh | The self-test is in progress.

The SELF-TEST NUMBER field identifies the self-test that failed and consists of either:

a) The number of the segment that failed during the self-test; or
b) The number of the test that failed and the number of the segment in which the test was run, using a vendor
specific method for placing the two values in the one field.

When the segment in which the failure occurred is not able to be identified or need not be identified, the SELF-TEST
NUMBER field shall contain 00h.
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The TIMESTAMP field contains the total accumulated power-on hours for the device server at the time the self-test
was completed. If the test is still in progress, the content of the TIMESTAMP field shall be zero. If the power-on hours
for the device server at the time the self-test was completed is greater than FFFFh then the content of the
TIMESTAMP field shall be FFFFh.

The ADDRESS OF FIRST FAILURE field contains information that locates the failure on the media. If the logical unit
implements logical blocks, the content of the ADDRESS OF FIRST FAILURE field is the first logical block address where
a self-test error occurred. This implies nothing about the quality of any other logical block on the logical unit, since
the testing during which the error occurred may not have been performed in a sequential manner. This value shall

not
FFi
ide

change (e.g., as the result of block reassignment). The content of the ADDRESS OF FIRST FAILURE field ghall be
-F FFFF FFFF FFFFh if no errors occurred during the self-test or if the error that occurred is not related to an
ntifiable media address.

The SENSE KEY field, ADDITIONAL SENSE CODE field, and ADDITIONAL SENSE CODE QUALIFIER fiéld may contain a

hie
ser

7.2
Thi

the
the

11 Start-Stop Cycle Counter log page

Table 219 — Start-Stop Cycle Counter log page (part 1 of 2)

archy of additional information relating to error or exception conditions that occurred during the self-test repre-
ted in the same format used by the sense data (see 4.5).

5 subclause defines the Start-Stop Cycle Counter log page (page code OER).*A device server that implements
Start-Stop Cycle Counter log page shall implement one or more of the-defined parameters. Table 219 shows
Start-Stop Cycle Counter log page with all parameters present.

Bit
Byte 7 6 5 4 3 2 (

0 PAGE GODE (OEh)
1 Reserved
2 (MSB)

PAGE LENGTH (24h)
3 (L$B)
4 (MSB) PARAMETER CODE 0001h
5 Date of Manufacture (L$B)
6 DU DS TSD ETC TMC LBIN LpP
7 PARAMETER LENGTH (06h)
8 (MSB)

YEAR OF MANUFACTURE (4 ASCII characters)
11 (L$B)
12 (MSB)

WEEK OF MANUFACTURE (2 ASCII characters)
13 (L$B)
14 (MSB) PARAMETER CODE 0002h
15 Accounting Date (L$B)
16 DU DS | TSD | ETC | T™MC | LBIN LP
17 PARAMETER LENGTH (06h)
18 (MSB)

ACCOUNTING DATE YEAR (4 ASCII characters)
21 (LSB)
22 (MSB)

ACCOUNTING DATE WEEK (2 ASCII characters) —]
23 (LSB)



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E)

- 264 -

Table 219 — Start-Stop Cycle Counter log page (part 2 of 2)

Bthelt 5 4 3 2 1 0
24 PARAMETER CODE 0003h
25 Specified cycle count over device lifetime (LSB)
26 TSD ETC TMC LBIN LP
r44 FPARAMETER LENGTH (U4Tl)
28 SPECIFIED CYCLE COUNT OVER DEVICE LIFETIME
31 (4-byte binary number) $B)
32 PARAMETER CODE 0004h
33 Accumulated start-stop cycles (LSB)
34 TSD ETC TMC LBIN p
35 PARAMETER LENGTH (04h)
36 ACCUMULATED START-STOP CYCLES
39 (4-byte binary number) B)

The year and week in the year that the SCSI target device was manufactured shall be contained in the pa
vallie of the log parameter in which the parameter code is 0001h. The date of manufacture shall not be save
the|application client using the LOG SELECT command (i.e., the-log'parameter Ds bit shall be set to one). T
is gxpressed in numeric ASCII characters (30h — 39h) in theform YYYYWW, as shown in table 219. For
pargmeter in which the parameter code value is 0001h, the‘values of the parameter control bits are defined

220Q.

The accounting‘date specified by parameter code 0002h may be saved using a LOG SELECT comn
indlcate when-the device was placed in service. If the parameter is not yet set or is not settable, the defau
plaged in the.parameter field shall be 6 ASCII space characters (20h). The field shall not be checked for va

Table 220 — Parameter control bits:for date of manufacture parameter (0001h)

Bit Value | Description

DU 0 Value provided by device server

DS 1 BDevice server does not support saving of parameter
TSD 0 Device server manages saving of parameter

ETC 0 No threshold comparison is made on this value
T™MC XX Ignored when the ETC bit is set to zero
LBIN 0 The parameter is in ASCII format

LP 1 The parameter is a list parameter

ameter
able by
he date
the log
n table

and to
t value
idity by
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the device server. For the log parameter in which the parameter code value is 0002h, the values of the parameter
control bits are defined in table 221.

Table 221 — Parameter control bits for accounting date parameter (0002h)

The
corj
life

lim{ts specified by the manufacturer of the SCSI target device. The specifiedcycle count over device
parameter shall not be saveable by the application client using the LOG SELECT command (i.e., the log pa
DS pit shall be set to one). For the log parameter in which the parameter-code value is 0003h, the value
pargmeter control bits are defined in table 222.

Thd
fou
of nf
the
me
is g
its

Bit Value | Description

DU 0 Value provided by device server

DS O or1 | Device server optionally supports saving of parameter
Fsb o Device-servermanages-saving-of-parameter

ETC 0 No threshold comparison is made on this value
T™MC XX Ignored when the ETC bit is set to zero
LBIN 0 The parameter is in ASCII format

LP 1 The parameter is a list parameter

ime of the SCSI target device without degrading the SCSI target device’s operation or reliability outg

Table 222 — Parameter control bits for start-stop cycleccounter parameters (0003h and 0004h

Bit Value | Description

DU 0 Value provided by, device server

DS 1 Device server does not support saving of parameter
TSD 0 Device seryermanages saving of parameter

ETC 0 No threshoold comparison is made on this value
T™MC XX Ignored’when the ETC bit is set to zero
LBIN 1 Theparameter is in binary format

LP 1 The parameter is a list parameter

parameter value in the accumulated start-stop cycles log parameter (parameter code 0004h) shall cg
-byte binary value that indicates how many stop-start cycles the SCSI target device has detected since
hanufacture. The accumulated start-stop cycles parameter shall not be saveable by the application clien
LOG SELECT command (i.e., the log parameter DS bit shall be set to one). The time at which the count i
hted during a start<stop cycle is vendor specific. For rotating magnetic storage devices, a single start-stg
efined as an_operational cycle that begins with the disk spindle at rest, continues while the disk accele
hormal opefational rotational rate, continues during the entire period the disk is rotating, continues as {

ded

for pach, complete start-stop cycle. No comparison with the value of parameter 0003h shall be performed

wit}multiple spindles, the definition of a single start-stop cycle is vendor specific. The count is incremented
deViice/server. For the log parameter in which the parameter code value is 0004h, the values of the pan

elerates.toward a resting state, and ends when the disk is no longer rotating. For devices without a sp

parameter value in the specified cycle count over device lifetime log parameter (parameter code 0003h) shall
tain a four-byte binary value that indicates how many stop-start cycles may typically be performed dgver the

ide the
ifetime
ameter
5 of the

ntain a
ts date
t using
5 incre-
p cycle
ates to
he disk
ndle or
by one
by the

ameter

control bits are defined in table 222.

7.2.12 Supported Log Pages log page

The Supported Log Pages log page (see table 223) returns the list of log pages implemented by the logical unit.
Logical units that implement the LOG SENSE command shall implement this log page.

This log page is not defined for the LOG SELECT command. This log page returns the list of supported log pages
for the specified logical unit.
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Table 223 — Supported log pages

Bit
Byte 7 6 5 4 3 2 1 0
0 PAGE CODE (00h)
1 Reserved
2 MSB
( ) PAGE LENGTH (n-3)
3 (§B)
4
SUPPORTED PAGE LIST
n

The PAGE LENGTH field indicates the length in bytes of the following supported log page list.

Thé¢ SUPPORTED PAGE LIST field shall contain a list of all log page codes implemented by the logical

asdending order beginning with page code 00h.

7.2|13 Temperature log page

unit in

Thig subclause defines the Temperature log page (page code 0Dh). A device server that implements the Temper-
atufe log page shall implement parameter 0000h and may implement.parameter 0001h. Table 224 shgqws the
Temperature log page with all parameters present.

Table 224 — Temperature log page

Byt':" 7 6 5 4 3 2 1 q
0 PAGE‘CODE (0Dh)
1 Reserved
2 (MSB)
PAGE LENGTH (0Ch)
3 (LYB)
4 (MSB) PARAMETER CODE 0000h
5 Temperature (L$B)
6 DU DS TSD ETC ‘ T™MC ‘ LBIN LpP
7 PARAMETER LENGTH (02h)
8 Reserved
9 TEMPERATURE (degrees Celsius)
10 (MSB) PARAMETER CODE 0001h
11 Reference temperature (L$B)
12 DU DS TSD ETC T™MC LBIN LpP
13 PARAMETER LENGTH (02h)
14 Reserved
15 REFERENCE TEMPERATURE (degrees Celsius)
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The parameter value in the temperature log parameter (parameter code 0000h) shall contain a one-byte binary
value that indicates the temperature of the SCSI target device in degrees Celsius at the time the LOG SENSE
command is performed. Temperatures equal to or less than zero degrees Celsius shall be indicated by a value of
zero. If the device server is unable to detect a valid temperature because of a sensor failure or other condition, then
the value returned shall be FFh. The temperature should be reported with an accuracy of plus or minus three
Celsius degrees while the SCSI target device is operating at a steady state within its environmental limits. No
comparison is performed between the temperature value specified in parameter 0000h and the reference temper-
ature specified in parameter 0001h. The state of the parameter control bits for parameter 0000h is specified in table
225.

Table 225 — Parameter control bits for temperature parameters (0000h and 0001h)

Bit Value | Description

DU 0 Value provided by device server

DS 1 Device server does not support saving of parameter
TSD 0 Device server manages saving of parameter

ETC 0 No threshold comparison is made on this value
T™MC XX Ignored when the ETC bit is set to zero
LBIN 1 The parameter is in binary format

LP 1 The parameter is a list parameter

A r¢ference temperature for the device may be returned by the devige server as follows:

a) If a reference temperature is returned, the parameter value in the reference temperature log pafjameter
(parameter code 0001h) shall contain a one-byte binaty value that indicates the maximum reported|sensor
temperature in degrees Celsius at which the SCSI target device is capable of operating contijuously
without degrading the SCSI target device's operation or reliability beyond manufacturer accepted limits; or

b) If no reference temperature is returned, then;

A) The log parameter with parameter code;0001h may not be included in the log page; or
B) The parameter value in the reference temperature log parameter (parameter code 0001h) may be set
to FFh.

The reference temperature may change for vendor specific reasons. The state of the parameter control |bits for
parameter 0001h is specified in table 225.
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7.3 Medium auxiliary memory attributes

7.3.1 Attribute format

Each medium auxiliary memory attribute shall be communicated between the application client and device server
in the format shown in table 226. This format shall be used in the parameter data for the WRITE ATTRIBUTE
command (see 6.34) and the READ ATTRIBUTE command (see 6.14). The attribute format in this standard implies
nothing about the physical representation of an attribute in the medium auxiliary memory.

Table 226 — MAM ATTRIBUTE format

Bit
Byte 7 6 5 4 3 2 1 (

0 MSB

( ) ATTRIBUTE IDENTIFIER
1 (LSB)
2 READ ONLY ‘ Reserved FORMAT
3 MSB

( ) ATTRIBUTE LENGTH (n-4)
4 (L$B)
5

ATTRIBUTE VALUE

n

The ATTRIBUTE IDENTIFIER field contains a code value identifyingdhe’attribute (see 7.3.2).

The READ ONLY bit indicates whether the attribute is in the read only state (see 5.11). If the READ ONLY bit i set to
ong, the attribute is in the read only state. If the READ ONLY bit is set to zero, the attribute is in the read/write]| state.

The FORMAT field (see table 227) specifies the format-of the data in the ATTRIBUTE VALUE field.

Table 227 — MAM attribute formats

Format Name Description
00b BINARY | The'ATTRIBUTE VALUE field contains binary data.
01b ASCII The ATTRIBUTE VALUE field contains left-aligned ASCII data (see 4.4.1).
10b TEXTF The attribute contains textual data. The character set is as described in
the TEXT LOCALIZATION IDENTIFIER attribute (see 7.3.2.4.6).
11b Reserved

The ATTRIBUTE LENGTH field specifies the length in bytes of the ATTRIBUTE VALUE field.

The ATTRIBUTE)VALUE field contains the current value, for the READ ATTRIBUTE command (see 6.14), or ir

vallie, forthe'WRITE ATTRIBUTE command (see 6.34), of the attribute.

tended
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The values in the ATTRIBUTE IDENTIFIER field (see 7.3.1) are assigned according to the attribute type (see 5.11) and
whether the attribute is standard or vendor specific (see table 228).

Table 228 — MAM attribute identifier range assignments

Addseilas d -

De
atty
14(

Addseilog ia 1ol u-l'fiefs

MAMLLrTvuile iveitiu

Ml l”dle l‘y.pe

Standardized—Subelatuse:

0000h - 03FFh
0400h - 07FFh
0800h - OBFFh
0CO00h - OFFFh
1000h - 13FFh
1400h - 17FFh
1800h - FFFFh

Device
Medium
Host
Device
Medium
Host
Reserved

Yes

Yes

Yes
Vendor specific
Vendor specific
Vendor specific

7322
7.3.2.3
7.3.2.4

ice servers may accept and process a WRITE ATTRIBUTE command containing standardized ho
ibute identifier values (i.e., 0800h-0BFFh) or vendor specific hosttype attribute identifier valug
0Oh-17FFh). Standardized host type attribute identifier values may bechecked as described in 7.3.2.4.

st type
s (i.e.,
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7.3.2.2 Device type attributes

Device type attributes (see table 229) shall be maintained and updated by the device server when the medium and
associated medium auxiliary memory are present. All supported medium type attributes shall have a status of read
only (see 5.11).

Table 229 — Device type attributes

Attribute
Attribtute tength
Identifier Name (in bytes) | Format SubcILuse
0000h REMAINING CAPACITY IN PARTITION 8 BINARY 7.3.4.2.1
0001h MAXIMUM CAPACITY IN PARTITION 8 BINARY 7.3.221
0002h Restricted
0003h LOAD COUNT 8 BINARY 7.3.22.2
0004h MAM SPACE REMAINING 8 BINARY 7.3.32.3
0p05h - 0006h | Restricted
0007h INITIALIZATION COUNT 2 BINARY 7.3.32.4
0p0o8h - 020Ah | Reserved
020Ah DEVICE MAKE/SERIAL NUMBER AT LAST LOAD 40 ASCII 7.3.32.5
020Bh DEVICE MAKE/SERIAL NUMBER AT LOAD-1 40 ASCII 7.3.225
020Ch DEVICE MAKE/SERIAL NUMBER AT LOAD-2 40 ASCII 7.3.32.5
020Dh DEVICE MAKE/SERIAL NUMBER AT LOAD=3 40 ASCII 7.3.2.25
OROEh - 021Fh | Reserved
0220h TOTAL MBYTES WRITTEN IN MEDIUM LIFE 8 BINARY 7.3.22.6
0221h TOTAL MBYTES READ IN MEDIUM'LIFE 8 BINARY 7.3.22.6
0222h TOTAL MBYTES WRITTEN IN.\CURRENT/LAST LOAD 8 BINARY 7.3.22.7
0223h TOTAL MBYTES READ INFCURRENT/LAST LOAD 8 BINARY 7.3.32.7
0p24h - 033Fh | Reserved
0340h MEDIUM USAGE HISTORY 90 BINARY 7.3.22.8
0341h PARTITION USAGE HISTORY 60 BINARY 7.3.22.8
0B42h - 03FFh | Reserved
7.3|2.2.1 REMAINING CAPACITY IN PARTITION and MAXIMUM CAPACITY IN PARTITION: Are native capac-
ities (i.e., assuming no data compression for the specified medium partition). These values are expressed ip incre-
ments of 1 048 576 bytes (e.g., a value of one means 1 048 576 bytes and a value of two means 2 097 152|bytes).
7.3|2.2.2 LOAD.COUNT: Indicates how many times this medium has been fully loaded. This attribute shquld not
be feset to zero'by any action of the device server.
7.3]2.2:3 MAM SPACE REMAINING: Indicates the space currently available in the medium auxiliary memgry. The
totgl ‘medium auxiliary memory capacity is reported in the MAM CAPACITY attribute (see 7.3.2.3.4).

NOTE 39 - It may not always be possible to utilize all of the available space in a given medium auxiliary memory
implementation. Depending on the internal organization of the memory and the software that controls it, fragmen-
tation issues may mean that certain attribute sizes may not be fully accommodated as the medium auxiliary
memory nears its maximum capacity.

7.3.2.2.4 INITIALIZATION COUNT: Indicates the number of times that a device server has logically formatted the
medium. This value is cumulative over the life of the medium and shall not be reset to zero.
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7.3.2.2.5 DEVICE VENDOR/SERIAL NUMBER AT LAST LOAD, DEVICE VENDOR/SERIAL NUMBER AT LOAD
-1, DEVICE VENDOR/SERIAL NUMBER AT LOAD -2 and DEVICE VENDOR/SERIAL NUMBER AT LOAD -3:

Give a history of the last four device servers in which the medium has been loaded. The format of the attributes is
shown in table 230.

Table 230 — DEVICE VENDOR/SERIAL NUMBER attribute format

Byte

Bit yi 6 5 4 3 2 1

0 (MSB)
T10 VENDOR IDENTIFICATION
7 (L9

B)

8 (MSB)
PRODUCT SERIAL NUMBER
39 (LS

B)

The

Theg PRODUCT SERIAL NUMBER field contains ASCII data (see 4.4.1) that is a veridor specific serial numbe]

pro

7.3
the
apg
exp
20

7.3
LA
cor
me
Thd

vallie of two means 2 097 152 bytes).

T10 VENDOR IDENTIFICATION field shall be the same value returned in the Standard\INQUIRY data (see {

Huct serial number is not available, the PRODUCT SERIAL NUMBER field shall contain ASCII spaces (20h).

2.2.6 TOTAL MBYTES WRITTEN IN MEDIUM LIFE and TOTAL MBYTES READ IN MEDIUM LIFE: In
total number of data bytes that are transferred to or from the miedium, after any data compression hg
lied, over the entire medium life. These values are cumulativetand shall not be reset to zero. These val
ressed in increments of 1 048 576 bytes (e.g., a value of one‘tmeans 1 048 576 bytes and a value of two
D7 152 bytes).

2.2.7 TOTAL MBYTES WRITTEN IN CURRENT/LAST LOAD and TOTAL MBYTES READ IN CURRE
5T LOAD: Indicate the total number of data bytes that are transferred to or from the medium, after a
npression has been applied, during the currentload if the medium is currently loaded, or the last log
Hium is currently unloaded. The device seryersshould reset these attributes to zero when the medium is
se values are expressed in increments of.1' 048 576 bytes (e.g., a value of one means 1 048 576 byte

5.4.2).

r. If the

dicate
s been
les are
means

NT/

ny data
d if the
oaded.
5 and a
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7.3.2.2.8 MEDIUM USAGE HISTORY: Provides counters (see table 231) for the entire medium. The value in each
field is the sum for all partitions. If a field is not used, it should be set to zero.

Table 231 — MEDIUM USAGE HISTORY attribute format

Bit
Byte 7 6 5 4 3 2 1 0

0 MSB

( ) CURRENT AMOUNT OF DATA WRITTEN -
5 (tSB)
6 MSB

( ) CURRENT WRITE RETRIES COUNT
» (L$B)
12 MSB

( ) CURRENT AMOUNT OF DATA READ
17 (L$B)
18 MSB

( ) CURRENT READ RETRIES COUNT
23 (LYB)
24 MSB

( ) PREVIOUS AMOUNT OF DATA WRITTEN
29 (L$B)
30 MSB

( ) PREVIOUS WRITE RETRIES COUNT
35 (LYB)
36 MSB

( ) PREVIOUS AMOUNT OF DATA READ
41 (L$B)
42 MSB

( ) PREVIOGUS READ RETRIES COUNT
47 (L$B)
48 MSB

( ) TOTAL AMOUNT OF DATA WRITTEN
53 (LYB)
54 MSB

( ) TOTAL WRITE RETRIES COUNT
59 (LYB)
60 MSB

( ) TOTAL AMOUNT OF DATA READ
65 (LYB)
66 MSB

( ) TOTAL READ RETRIES COUNT
71 (L$B)
72 MSB

( ) LOAD COUNT
77 (L$B)
78 MSB

( ) TOTAL CHANGE PARTITION COUNT
83 (LYB)
87 MSB

( ) TOTAL PARTITION INITIALIZE COUNT —
89 (LSB)

The CURRENT AMOUNT OF DATA WRITTEN field indicates the amount of data written to the medium during this load of
the medium. This value is expressed in mebibytes (see 3.6.4).
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The CURRENT WRITE RETRIES COUNT field indicates the total number of times a write retry occurred during this load
of the medium.’

The CURRENT AMOUNT OF DATA READ field indicates the amount of data read from the medium during this load of the
medium. This value is expressed in mebibytes (see 3.6.4).

The CURRENT READ RETRIES COUNT field indicates the number of times a read retry occurred during this load of the
medium. -

Thé¢ PREVIOUS AMOUNT OF DATA WRITTEN field indicates the amount of data written to the medium dur

pre

vious load of the medium. This value is expressed in mebibytes (see 3.6.4).

ng the

The PREVIOUS WRITE RETRIES COUNT field indicates the total number of times a write retry occurréd dutfing the

pre

The
loa

The PREVIOUS READ RETRIES COUNT field indicates the number of times a read retry’ occurred during the p

loa

The
forr

Vious load of the medium. -

PREVIOUS AMOUNT OF DATA READ field indicates the amount of data read from the medium during the p
I of the medium. This value is expressed in mebibytes (see 3.6.4).

i of the medium.:

TOTAL AMOUNT OF DATA WRITTEN field indicates the amount of data written to the medium since the last 1
hat. This value is expressed in mebibytes (see 3.6.4).

revious

Fevious

nedium

The TOTAL WRITE RETRIES COUNT field indicates the total number. of times a write retry occurred since {he last

me

The
forr

The TOTAL READ RETRIES COUNT field indicates the-number of times a read retry occurred since the last n

forr

The
life

The
per
forr

The
bee

Hium format.'
TOTAL AMOUNT OF DATA READ field indicates the amount of data read from the medium since the last 1
hat. This value is expressed in mebibytes (see 3.6.4);
hat.!-

LOAD COUNT field indicates the numbénof loads since the last medium format. This count accumulates d
of the medium but it is reset to zero after a medium format.

TOTAL CHANGE PARTITION COUNT field indicates the number of times that switches between partitions ha
formed on the medium. This-eount accumulates over the life of the medium but it is reset to zero after a r
hat.

TOTAL PARTITION(NITIALIZE COUNT field indicates number of times that any of the partitions on the mediu
n erased. This‘count accumulates over the life of the medium but it is reset to zero after a medium form

nedium

hedium

ver the

e been
nedium

m have
At.

1. The definition of one retry as counted by this attribute field is not part of this standard. This counter
should not be used to compare products because the products may define errors differently.
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7.3.2.2.9 PARTITION USAGE HISTORY: Provides counters (see table 232) for the partition specified by the
PARTITION NUMBER field in the CDB. If a field is not used, it should be set to zero.

Table 232 — PARTITION USAGE HISTORY attribute format

Bit
Byte 7 6 5 4 3 2 1 0

0 MSB

( ) CURRENT AMOUNT OF DATA WRITTEN
3 (tSB)
4 MSB

( ) CURRENT WRITE RETRIES COUNT
7 (L$B)
8 MSB

( ) CURRENT AMOUNT OF DATA READ
11 (L$B)
12 MSB

( ) CURRENT READ RETRIES COUNT
15 (L$B)
16 MSB

( ) PREVIOUS AMOUNT OF DATA WRITTEN
19 (L$B)
20 MSB

( ) PREVIOUS WRITE RETRIES COUNT
23 (LYB)
24 MSB

( ) PREVIOUS AMOUNT OF DATA READ
27 (L$B)
28 MSB

( ) PREVIOGUS READ RETRIES COUNT
31 (L$B)
32 MSB

( ) TOTAL AMOUNT OF DATA WRITTEN
35 (LYB)
36 MSB

( ) TOTAL WRITE RETRIES COUNT
39 (LYB)
40 MSB

( ) TOTAL AMOUNT OF DATA READ
43 (L$B)
44 MSB

( ) TOTAL READ RETRIES COUNT
47 (L$B)
48 MSB

( ) LOAD COUNT
51 (L$B)
52 MSB

( ) CHANGE PARTITION COUNT
55 (LYB)
56 MSB

( ) PARTITION INITIALIZE COUNT —
59 (LSB)

The CURRENT AMOUNT OF DATA WRITTEN field indicates the amount of data written to the medium in the partition
specified by the PARTITION NUMBER field in the CDB during this load of the medium. This value is expressed in
mebibytes (see 3.6.4).


https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

- 275 - 14776-453 © ISO/IEC:2009(E)

The CURRENT WRITE RETRIES COUNT field indicates the total number of times a write retry occurred in the partition
specified by the PARTITION NUMBER field in the CDB during this load of the medium.?

The CURRENT AMOUNT OF DATA READ field indicates the amount of data read from the medium in the partition
specified by the PARTITION NUMBER field in the CDB during this load of the medium. This value is expressed
mebibytes (see 3.6.4).

The CURRENT READ RETRIES COUNT field indicates the number of times a read retry occurred in the partition
specified by the PARTITION NUMBER field in the CDB during this load of the medium.®

Thl PREVIOUS AMOUNT OF DATA WRITTEN field indicates the amount of data written to the medium in_theg

sp€
inn

The
Spe

cified by the PARTITION NUMBER field in the CDB during the previous load of the medium. This value‘is exq
nebibytes (see 3.6.4).

PREVIOUS WRITE RETRIES COUNT field indicates the total number of times a write retry occurred in the
cified by the PARTITION NUMBER field in the CDB during the previous load of the mediurn\*

The PREVIOUS AMOUNT OF DATA READ field indicates the amount of data read from the medium in the p

sp€
inn

cified by the PARTITION NUMBER field in the CDB during the previous load of the medium. This value is exq
nebibytes (see 3.6.4).

Thé PREVIOUS READ RETRIES COUNT field indicates the number of timesa read retry occurred in the p

sp§

cified by the PARTITION NUMBER field in the CDB during the previousoad of the medium.?

Thé TOTAL AMOUNT OF DATA WRITTEN field indicates the amount.ef data written to the medium in the p

spe§
me

cified by the PARTITION NUMBER field in the CDB since the last medium format. This value is expre
bibytes (see 3.6.4).

The¢ TOTAL WRITE RETRIES COUNT field indicates the total number of times a write retry occurred in the p

sp§

The

cified by the PARTITION NUMBER field in the CDB since the last medium format.2:

by {he PARTITION NUMBER field in the CDB since the last medium format. This value is expressed in mebibyt

3.6

Thd
by

The
CD
me

The
the
of t

4).

he PARTITION NUMBER field infhe CDB since the last medium format.2:

LOAD COUNT field indjeates the number of loads in the partition specified by the PARTITION NUMBER fiel
B since the last medium‘format. This count accumulates over the life of the medium but it is reset to zerg
Hium format.

TOTAL CHANGE PARTITION COUNT field indicates the number of times that switches to the partition sped
PARTITION NUMBER field in the CDB have been performed on the medium. This count accumulates over|
ne medium but it is reset to zero after a medium format.

artition
ressed

artition

Artition
ressed

Artition

Artition
5sed in

artition

TOTAL AMOUNT OF DATA READ field indicates,the amount of data read from the medium in the partition specified

bs (see

TOTAL READ RETRIES COUNT field indicates the number of times a read retry occurred in the partition specified

i in the
after a

fied by
the life

RTITION

The TOTAL PARTITION INITIALIZE COUNT field indicates number of times that the partition specified by the PA
NU%IB‘EF\‘I_IB_FFCD'B'h_b_TW—Fhfﬂ_Wﬂ_Iﬁ_WI_m in the as been initialized. This count accumulates over the life of the medium but it 1S

zero after a medium format.

2. The definition of one retry as counted by this attribute field is not part of this standard. This counter
should not be used to compare products because the products may define errors differently.

eset to
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7.3.2.3 Medium type attributes

Medium type attributes (see table 233) are stored in the medium auxiliary memory by the manufacturer. The device
server shall not alter medium type attributes. All supported medium type attributes shall have a status of read only

(see 5.11).
Table 233 — Medium type attributes
Attribute
Attribtte tength
Identifier Name (in bytes) Format Subclausi
0400h MEDIUM MANUFACTURER 8 ASCII 783.23.1
0401h MEDIUM SERIAL NUMBER 32 ASCII 73.2.3.2
0402h - 0405h | Restricted
0406h MEDIUM MANUFACTURE DATE 8 ASCH 7.3.2.3.3
0407h MAM CAPACITY 8 BINARY 7.3.2.3.4
0408h MEDIUM TYPE 1 BINARY 7.3.2.3.5
0409h MEDIUM TYPE INFORMATION 2 BINARY 7.3.2.3.5
040Ah NUMERIC MEDIUM SERIAL NUMBER | unspecified)| unspecified 7.3.2.3.6
040Bh - 07FFh | Reserved

7.3
ven
asg

7.3

7.3
YY
mo

7.3
dod
aux

7.3

typ
ind

2.3.1 MEDIUM MANUFACTURER: Contains eight bytes of leftzaligned ASCII data (see 4.4.1) identify
dor of the media. The medium manufacturer shall be a T10endor identification assigned by INCITS.
igned T10 vendor identifications is in Annex E and on the T40 web site (http://www.T10.0rg).

NOTE 40 - The T10 web site (http:/www.t10.0rg) provide§’a convenient means to request an identification code.
2.3.2 MEDIUM SERIAL NUMBER: Contains the‘manufacturer’s serial number for the medium.

2.3.3 MEDIUM MANUFACTURE DATE: Contains the date of manufacture of the medium. The fo
YYMMDD (i.e., four numeric ASCII characters for the year followed by two numeric ASCII characters|
hth followed by two numeric ASCII characters for the day with no intervening spaces).

2.3.4 MAM CAPACITY: Is theotal capacity of the medium auxiliary memory, in bytes, at manufacture
s not indicate the available.space of an unused medium auxiliary memory because some of the n
iliary memory space may be-teserved for device-specific use making it inaccessible to the application cl

2.3.5 MEDIUM TYPE-and MEDIUM TYPE INFORMATION: Give information about non-data media an
bs of media. TheeMEDIUM TYPE INFORMATION attribute is interpreted according to the type of n
cated by the MEDIUM TYPE (see table 234).

Table 234 — MEDIUM TYPE and MEDIUM TYPE INFORMATION attributes

ing the
A list of

mat is
for the

time. It
hedium
ent.

d other
hedium

MEDIUM TYPE | Description MEDIUM TYPE INFORMATION
00h Data medium Reserved
01h Cleaning medium Maximum number of cleaning cycles permitted
02h-7Fh Reserved Reserved
80h Write-once medium Reserved
81h-FFh Reserved Reserved

7.3.2.3.6 NUMERIC MEDIUM SERIAL NUMBER: Contains the manufacturer’s serial number for the medium in a
vendor specific format.
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7.3.2.4 Host type attributes

Application clients may use the WRITE ATTRIBUTE and READ ATTRIBUTE commands to maintain the attributes
shown in table 235. All existent host type attributes shall have a status of read/write (see 5.11).

Table 235 — Host type attributes

Attribute

Attribute Length

ldentifier—Name tirbytesT—Format—Stubelatse
0800h APPLICATION VENDOR 8 ASCII 7.3.2.4.1
0801h APPLICATION NAME 32 ASCII 7.3.24.2
0802h APPLICATION VERSION 8 ASCII 7.3.2.4.3
0803h USER MEDIUM TEXT LABEL 160 TEXT 7.3.2.4.4
0804h DATE AND TIME LAST WRITTEN 12 ASCl] 7.3.2.45
0805h TEXT LOCALIZATION IDENTIFIER 1 BINARY 7.3.2.4.6
0806h BARCODE 32 ASCII 7.3.24.7
0807h OWNING HOST TEXTUAL NAME 80 TEXT 7.3.2.4.8
0808h MEDIA POOL 160 TEXT 7.3.2.4.9
0809h PARTITION USER TEXT LABEL 16 ASCII 7.3.2.4.10
080Ah LOAD/UNLOAD AT PARTITION 1 BINARY 7.3.2.4.11

080Bh - BFFh | Reserved

7.3]2.4.1 APPLICATION VENDOR: Contains eight bytes of left-aligned ASCII data (see 4.4.1) identify|ng the
mahufacturer of the application client (e.g., class driver or,backup program) that last sent a WRITE ATTRIBUTE
command to the device server while this medium auxiliary' memory was accessible. The application vendor $hall be
a T[10 vendor identification assigned by INCITS. A list.of assigned T10 vendor identifications is in Annex E|and on
the|T10 web site (http://www.T10.0rg).

NOTE 41 - The T10 web site (http://www.t10:06rg) provides a convenient means to request an identification code.
7.3|2.4.2 APPLICATION NAME: Contains the name of the application client.

7.3|2.4.3 APPLICATION VERSION: Contains the version of the application client.

7.3|2.4.4 USER MEDIUM TEXT LABEL: Is the user level identifier for the medium.

7.3|2.4.5 DATE & TIME.LAST WRITTEN: Contains when the application client last wrote to the medium aluxiliary
memory. The forniatts YYYYMMDDHHMM (i.e., four numeric ASCII characters for the year followed|by two
numeric ASCII| ¢haracters for the month followed by two numeric ASCII characters for the day followed|by two

nurneric ASGH,characters between 00 and 24 for the hour followed by two numeric ASCII characters for the|minute
with no intervening spaces).

7.3{24.6 TEXT LOCALIZATION IDENTIFIER: Defines the character set (see table 236) used for attributeg with a

Vi i 4 i 2.0 4\
TE U at (o 7.0.1).

Table 236 — TEXT LOCALIZATION IDENTIFIER attribute values

Value Meaning
00h No code specified (ASCII)
01h ISO/IEC 8859-1 (Europe, Latin America)
02h ISO/IEC 8859-2 (Eastern Europe)
03h ISO/IEC 8859-3 (SE Europe/miscellaneous)
04h ISO/IEC 8859-4 (Scandinavia/Baltic)
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Table 236 — TEXT LOCALIZATION IDENTIFIER attribute values

7.3

7.3
(se

7.3

7.3

NUNBER field in the CDB.

7.3

at the partition specified by the PARTITION NUMBER fietd~in the CDB. If loads and unloads are enabled

Sp€
par
UN
of g
loa

Value Meaning

05h ISO/IEC 8859-5 (Cyrillic)

06h ISO/IEC 8859-6 (Arabic)

07h ISO/IEC 8859-7 (Greek)

08h ISO/IEC 8859-8 (Hebrew)

09h ISO/IEC 8859-9 (Latin 5)

0Ah ISO/IEC 8859-10 (Latin 6)
0Bh - 7Fh | Reserved

80h ISO/IEC 10646-1 (UCS-2BE)

81h ISO/IEC 10646-1 (UTF-8)
82h - FFh | Reserved

2.4.8 OWNING HOST TEXTUAL NAME: Indicates the host from which that USER MEDIUM TEXT
b 7.3.2.4.4) originates.

2.4.9 MEDIA POOL: Indicates the media pool to which this medium‘belongs.

2.4.10 PARTITION USER TEXT LABEL.: Is a user level identifier for the partition specified by the PA

2.4.11 LOAD/UNLOAD AT PARTITION: Indicates whether the media is capable of being loaded or un

cified partition, the value of this attribute shall be one. If loads and unloads are not enabled for the sy
tition, the value of this attribute shall be zero. Albattribute values other than zero and one are reserved. If
| OAD AT PARTITION is disabled, then loads-and unloads are performed at the beginning of the media
t the specified partition. If this attribute is«injthe nonexistent state (see 5.11), then the default action she
 and unload at the beginning of media:

2.4.7 BARCODE: Is contents of a barcode associated with the medium in the medium auxiliary memory.

| ABEL

RTITION

loaded
for the
ecified
LOAD/
nstead
Il be to
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This subclause describes the mode parameter headers, block descriptors, and mode pages used with MODE
SELECT command (see 6.7 and 6.8) and MODE SENSE command (see 6.9 and 6.10) that are applicable to all
SCSI devices. Subpages are identical to mode pages except that they include a SUBPAGE CODE field that further
differentiates the mode page contents. Mode pages specific to each device type are described in the command

standard (see 3.1.18) that applies to that device type
7.4{2 Mode parameter list format
The mode parameter list shown in table 237 contains a header, followed by zero or more block descriptors, fpllowed
by rero or more variable-length mode pages. Parameter lists are defined for each device type.
Table 237 — Mode parameter list
Bit
Byte 7 6 5 4 3 (
Mode parameter header
Block descriptor(s)
Mode page(s) or vendor specific (e.g., page code set to zefo)
7.4]3 Mode parameter header formats

The
con

nmand (see 6.9) is defined in table 238.

Table 238 —\Mode parameter header(6)

mode parameter header that is used by the MODE'SELECT(6) command (see 6.7) and the MODE SENSE(6)

Bit
yte

4

MODE DATA LENGTH

MEDIUM TYPE

DEVICE-SPECIFIC PARAMETER

w || = (O

BLOCK DESCRIPTOR LENGTH
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The mode parameter header that is used by the MODE SELECT(10) command (see 6.8) and the MODE
SENSE(10) command (see 6.10) is defined in table 239.

Table 239 — Mode parameter header(10)

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
MODE DATA LENGTH
f (tSB)
2 MEDIUM TYPE
3 DEVICE-SPECIFIC PARAMETER
4 Reserved ‘ LONGLBA
5 Reserved
6 (MSB)
BLOCK DESCRIPTOR LENGTH
7 (LSB)
When using the MODE SENSE command, the MODE DATA LENGTH field indicates the length in bytes of the fqllowing
dath that is available to be transferred. The mode data length does not jriciude the number of bytes in the MODE
DATIA LENGTH field. When using the MODE SELECT command, this field'is reserved.

The
the
this

The
the
par

If th
lon
ded

The¢ BLOCK DESCRIPTOR-LENGTH field contains the length in bytes of all the block descriptors. It is equal
hber of block des€riptors times eight if the LONGLBA bit is set to zero or times sixteen if the LONGLBA bit is set to

nun
one

follpw the last bloek descriptor. A block descriptor length of zero indicates that no block descriptors are incl

the

NOTE 42 - Logical units that support more than 256 bytes of bleck\descriptors and mode pages may need
implement ten-byte mode commands. The mode data length figld in the six-byte CDB header limits the returng
data to 256 bytes.

specific device type command standard (see 3.1.18) for definition of these values. Some device types
field.

specific device type command standard.(see 3.1.18) for definition of this field. Some device types reser
t of this field.

e Long LBA (LONGLBA) bit is set to zero, the mode parameter block descriptor(s), if any, are each eigh

, and does notjinclude mode pages or vendor specific parameters (e.g., page code set to zero), if any, th

mode patameter list. This condition shall not be considered an error.

contents of the MEDIUM TYPE field are unique for eachiddevice type. Refer to the mode parameters subclpuse of

eserve

DEVICE-SPECIFIC PARAMETER field is unique) for each device type. Refer to the mode parameters subclause of

e all or

t bytes

g and have the format described in 7.4.4.1. If the LONGLBA bit is set to one, the mode parametef block
criptor(s), if any, are each’sixteen bytes long and have a format described in a command standard (see 8.1.18).

to the

at may

ided in
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7.4.4 Mode parameter block descriptor formats

7.4.4.1 General block descriptor format

When the LONGLBA bit is set to zero (see 7.4.3), the mode parameter block descriptor format for all device types
except direct access block devices (see SBC-2) is shown in table 240.

Table 240 — General mode parameter block descriptor

B;ti" 7 6 5 4 3 2 1 (
0 DENSITY CODE
1 (MSB)
2 NUMBER OF BLOCKS
3 (LYB)
4 Reserved
5 (MSB)
6 BLOCK LENGTH
7 (L$B)
Block descriptors specify some of the medium characteristics fornall or part of a logical unit. Support fgr block

ded
BLQ
cor

sta
Re

der

CK LENGTH field. Block descriptor values are always cufrent (i.e., saving is not supported). A unit a
dition (see 6.7 and SAM-3) shall be established when“any block descriptor values are changed. Co

ce over the requirements defined in this subclause.

The DENSITY CODE field is unique for each device type. Refer to the mode parameters subclause of the

dey

fiel

The
and
shd

If th
BLG
me

.

BLOCK LENGTH field apply.(Ayvalue of zero indicates that all of the remaining logical blocks of the log
Il have the medium characteristics specified.

Hium charactetistics specified.
NOTE\43'- There may be implicit association between parameters defined in the mode pages and blo

command. A subsequent MODE SENSE command may be used to detect these changes.

descriptors. In this case, the device server may change parameters not explicitly sent with the MODE SELEQT

criptors is optional. Each block descriptor contains a DENSITY CODE field, a NUMBER OF BLOCKS field} and a

tention
mand

ndards (see 3.1.18) may place additional requireméents on the general mode parameter block desgriptor.
jluirements in the command standards that conflict,with requirements defined in this subclause shall takg prece-

bpecific

ice type command standard (see 3.1.18)-for definition of this field. Some device types reserve all or part of this

NUMBER OF BLOCKS field specifies the number of logical blocks on the medium to which the DENSITY COpPE field

ical unit

e number of logicalblocks on the medium exceeds the maximum value that may be specified in the NUMBER OF
cKs field, a value0f FFFFFFh indicates that all of the remaining logical blocks of the logical unit shall hpve the

NOTE 44 - The number of remaining logical blocks may be unknown for some device types.

The BLOCK LENGTH field specifies the length in bytes of each logical block described by the block descriptor. For
sequential-access devices, a block length of zero indicates that the logical block size written to the medium is
specified by the TRANSFER LENGTH field in the CDB (see SSC-2).
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5 Mode page and subpage formats and page codes

The page_0 mode page format is defined in table 241.

Table 241 — Page_0 mode page format

Byte

Bit 6 4

PS PAGF CODF

SPE (Ob)

PAGE LENGTH (n-1)

Mode parameters

The

sub_page mode page format is defined in table 242.

Table 242 — Sub_page mode page format

Bit

yte 4

PS SPF (1b) PAGE CODE

SUBPAGE CODE

(MSB)

PAGE LENGTH (N<3)

Mode patameters

S ||l |IN|=]|O

Ea
ete
sta

h mode page contains a PS bit, an SPF bit, a\PAGE CODE field, a PAGE LENGTH field, and a set of mode

ndard (see 3.1.18) for the specific device type. Each mode page with a SPF bit set to one contains a S

COIE field.

AS
ong

Wh
ma
deV
isr

The
pad
typ

ubPage Format (SPF) bit set to'zero indicates that the page_0 mode page format is being used. A SPF b
indicates that the sub_pagéemode page format is being used.

en using the MODE SENSE command, a parameters saveable (PS) bit set to one indicates that the mog

ice server is not-able to save the supported parameters. When using the MODE SELECT command, th
bserved.

PAGE GODE and SUBPAGE CODE fields identify the format and parameters defined for that mode page
e codes. are defined as applying to all device types and other page codes are defined for the specific
b. The'page codes that apply to a specific device type are defined in the command standard (see 3.1.18)

dey

icetype. The applicability of each subpage code matches that of the page code with which it is associat

param-
Is. The page codes are defined in this stibclause and in the mode parameter subclauses in the command
UBPAGE

t set to

e page

y be saved by the logical unit in a nonvolatile, vendor specific location. A PS bit set to zero indicates that the
P PS bit

Some
device

for that
ed.

When using the MODE SENSE command, if page code 00h (vendor specific mode page) is implemented, the
device server shall return that mode page last in response to a request to return all mode pages (page code 3Fh).
When using the MODE SELECT command, this mode page should be sent last.

The PAGE LENGTH field specifies the length in bytes of the mode parameters that follow. If the application client does
not set this value to the value that is returned for the mode page by the MODE SENSE command, 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 PARAMETER LIST. The logical unit may implement a mode page
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correctly specifies the actual length implemented.

The mode parameters for each mode page are defined in the following subclauses, or in the mode parameters
subclause in the command standard (see 3.1.18) for the specific device type. Mode parameters not implemented

by the logical unit shall be set to zero.

Table 243 defines the mode pages that are applicable to all device types that implement the MODE SELECT and

MODE SENSE commands.

14776-453 © ISO/IEC:2009(E)

Table 243 — Mode page codes and subpage codes
Page code | Subpage code | Mode Page Name Reference
0Ah 00h Control 7.4.6
0Ah 01h Control Extension 747
02h 00h Disconnect-Reconnect 7.4.8
15h 00h Extended 7.4.9
16h 00h Extended Device-Type Specific 7.4.10
1Ch 00h Informational Exceptions Control 7.4.11
09h 00h obsolete 3.3.7
1Ah 00h Power Condition 7.412
18h 00h Protocol Specific LUN 7.413
18h 01h - FEh (See specific SCSI ttansport protocol)
19h 00h Protocol Specific Port 7.414
19h 01h - FEh (See specific SCSI transport protocol)
01h 00h - FEh (See specific device type)
03h - 08h 00h - FEh (See spgecific device type)
0Bh - 14h 00h - FEh (Seespecific device type)
1Bh 00h - FEh (See specific device type)
1Dh - 1Fh 00h - FEh (See specific device type)
20h - 3Eh 00h - FEh (See specific device type)
00h not applicable | Vendor specific (does not require page format)
3Fh 00h Return all pages 2
3Fh FFh Return all pages and subpages 2
00h - 3Eh FFh Return all subpages 2
All page‘code and subpage code combinations not shown in this table are reserved.
Annex:D contains a listing of mode page and subpage codes in numeric order.
8 Walid only for the MODE SENSE command
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The Control mode page (see table 244) provides controls over SCSI features that are applicable to all device types
(e.g., task set management and error logging). If a field in this mode page is changed while there is a task already
in the task set, it is vendor specific whether the old or new value of the field applies to that task. The mode page
policy (see 6.7) for this mode page shall be shared, or per I_T nexus.

Table 244 — Control mode page

—Bit
Byte 7 6 5 4 3 1 (
0 PS SPF (Ob) PAGE CODE (0Ah)
1 PAGE LENGTH (0Ah)
2 TST TMF_ONLY | Reserved | D_SENSE GETSD RLE
3 QUEUE ALGORITHM MODIFIER Reserved QERR Obsolete
4 VS RAC UA_INTLCK_CTRL SWP Obsolete
5 ATO TAS Reserved AUTOLOAD MODE
6
Obsolete
7
8 (MSB)
BUSY TIMEOUT PERIOD
9 (L$B)
10 (MSB)
EXTENDED SELF-TEST COMPLETION TIME
11 (L$B)

The Ps bit, SPF bit, PAGE CODE field, and PAGE LENGTH field are described in 7.4.5.

A task set type (TST) field specifies the type oftask set in the logical unit (see table 245).

Table 245 — Task set type (TsT) field

Code Description

000b The logical unit maintains one task set for all I_T nexuses

001b The logical unit maintains separate task sets for each I_T nexus
010b >~111b | Reserved

Regardless of theqnode page policy (see 6.7) for the Control mode page, the shared mode page policy s
applied to the TsTfield. If the most recent MODE SELECT changes the setting of this field, then the devicq
shdll establish.a@ unit attention condition (see SAM-3) for the initiator port associated with every I_T nexus
the|l_T nexusvon which the MODE SELECT command was received, with the additional sense code set to
PARAMETERS CHANGED.
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tasks with the ACA task attribute received on the faulted I_T nexus (see 3.1.38) when an ACA condition has been
established (see SAM-3). A TMF_ONLY bit set to one specifies that the device server shall terminate all tasks
received on the faulted I_T nexus with an ACA ACTIVE status when an ACA condition has been established.

A descriptor format sense data (D_SENSE) bit set to zero specifies that the device server shall return the fixed
format sense data (see 4.5.3) when returning sense data in the same I_T_L_Q nexus transaction (see 3.1.46) as a
CHECK CONDITION status. A D_SENSE bit set to one specifies that the device server shall return descriptor format
sense data (see 4.5.2) when returning sense data in the same |_T_L_Q nexus transaction as a CHECK
CONDITION status, except as defined in 4.5.1.
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A global logging target save disable (GLTSD) bit set to zero specifies that the logical unit implicitly saves, at vendor
specific intervals, each log parameter in which the TSD bit (see 7.2) is set to zero. A GLTSD bit set to one specifies
that the logical unit shall not implicitly save any log parameters.

A report log exception condition (RLEC) bit set to one specifies that the device server shall report log exception
conditions as described in 7.2.1. A RLEC bit set to zero specifies that the device server shall not report log exception
conditions.

The QUEUE ALGORITHM MODIFIER field (see table 246) specifies restrictions on the algorithm used for reordering
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s having the SIMPLE task attribute (see SAM-3).

Table 246 — QUEUE ALGORITHM MODIFIER field

Code | Description

Oh Restricted reordering

1h Unrestricted reordering allowed
2h - 7h | Reserved
8h - Fh | Vendor specific

plue of zero in the QUEUE ALGORITHM MODIFIER field specifies that the device server shall order the pro

uence of tasks having the SIMPLE task attribute such that data integrity-is maintained for that I_T nexug

transmission of new SCSI transport protocol requests is halted at anytime, the final value of all data obs
he medium shall have exactly the same value as it would have<f all the tasks had been given the ORI
attribute).

alue of one in the QUEUE ALGORITHM MODIFIER field spegcifies that the device server may reorder the pro
uence of tasks having the SIMPLE task attribute in any manner. Any data integrity exposures related
uence order shall be explicitly handled by the application client through the selection of appropriate con
task attributes.

bn one task is terminated with CHECK CONDITION status (see SAM-3). The task set type (see the T
nition in this subclause) defines which other tasks are affected. If the TST field equals 000b, then all tas
|_T nexuses are affected. If the TST field equals 001b, then only tasks from the same I_T nexus as the 4
brminated with CHECK CONDITION status are affected.

Table 247 — Queue error management (QERR) field
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queue error management (QERR) field (see table 247) specifies how the device server shall handle othér tasks

ST field
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Code Definition

00b If an-.ACA condition is established, the affected tasks in the task set shall resume after the ACA
condition is cleared (see SAM-3). Otherwise, all tasks other than the task that received the
CHECK CONDITION status shall be processed as if no error occurred.

01b All the affected tasks in the task set shall be aborted when the CHECK CONDITION status is
sent. If the TAS bit is set to zero, a unit attention condition (see SAM-3) shall be established for

the initiator port associated with every |I_T nexus that had tasks aborted except for the I_T ng

XUS
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in the task set for I_T nexuses other than the I_T nexus for which the CHECK CONDITION
status was sent shall be completed with a TASK ABORTED status and no unit attention shal

be sent for the tasks that are aborted.

COMMANDS CLEARED BY ANOTHER INITIATOR. If the TAS bit is set to one, all affected tasks

established. For the I_T nexus to which the CHECK CONDITION status is sent, no status shall

| be

10b Reserved

11b Affected tasks in the task set belonging to the |_T nexus on which a CHECK CONDITION status

is returned shall be aborted when the status is sent.
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A task aborted status (TAS) bit set to zero specifies that aborted tasks shall be terminated by the device server
without any response to the application client. A TAS bit set to one specifies that tasks aborted by the actions of an
I_T nexus other than the I_T nexus on which the command was received shall be terminated with a TASK
ABORTED status (see SAM-3).

The report a check (RAC) bit provides control of reporting long busy conditions or CHECK CONDITION status. A
RAC bit set to one specifies that the device server should return CHECK CONDITION status rather than returning
BUSY status if the reason for returning the BUSY status may persist for a longer time than that specified by the
BUSY TIMEOUT PERIOD field. A RAC bit set to zero specifies that the device server may return BUSY status regardless
of the Tength of time the reason for returning BUSY status may persist.

The unit attention interlocks control (UA_INTLCK_CTRL) field (see table 248) controls the clearing ofunit ajtention
corlditions reported in the same I_T_L_Q nexus transaction (see 3.1.46) as a CHECK CONDITION stajus and
whether returning a status of BUSY, TASK SET FULL or RESERVATION CONFLICT results in theestablishment of
a upit attention condition (see SAM-3).

Table 248 — Unit attention interlocks control (UA_INTLCK_CTRL) field

Code Definition

00b The logical unit shall clear any unit attention condition reported imithe same I_T_L_Q nexus trgnsac-
tion as a CHECK CONDITION status and shall not establish @-unit attention condition when ajtask
is terminated with BUSY, TASK SET FULL, or RESERVATION CONFLICT status.

01b Reserved 2

10b 2 | The logical unit shall not clear any unit attention céndition reported in the same I_T_L_Q nexys
transaction as a CHECK CONDITION status and.shall not establish a unit attention condition jvhen
a task is terminated with BUSY, TASK SET FULL, or RESERVATION CONFLICT status.

11p @ | The logical unit shall not clear any unit attention condition reported in the same I_T_L_Q nexys
transaction as a CHECK CONDITION.status and shall establish a unit attention condition for the

initiator port associated with the I_T.néxus on which the BUSY, TASK SET FULL, or RESERVATION
CONFLICT status is being returned. Depending on the status, the additional sense code shal| be

set to PREVIOUS BUSY STATUS, PREVIOUS TASK SET FULL STATUS, or PREVIOUS RE$ER-
VATION CONFLICT STATUS; Until it is cleared by a REQUEST SENSE command, a unit attention
condition shall be established only once for a BUSY, TASK SET FULL, or RESERVATION
CONFLICT status regardless to the number of commands terminated with one of those status
values.

8 A REQUEST SENSE command still clears any unit attention condition that it reports.

A spftware write protect-(SWP) bit set to one specifies that the logical unit shall inhibit writing to the medium after
ifing all cached onbuffered write data, if any. When swp is one, all commands requiring writes to the medium
Il be terminated-with CHECK CONDITION status, with the sense key set to DATA PROTECT, and the additional
sense code setto WRITE PROTECTED. When swp is one and the device type's command standard (see|3.1.18)
deflnes a write protect (wp) bit in the DEVICE-SPECIFIC PARAMETER field in the mode parameter header, thg wr bit
shdll be set'to one for subsequent MODE SENSE commands. A swp bit set to zero specifies that the logical unit
may @allow writing to the medium, depending on other write inhibit mechanisms implemented by the logiqal unit.
W re-SywP-bitissetto erothe-varde—o “n‘ai“‘a‘s‘v“ VO pecifite—oratistefeommands
affected by the swp bit and details of the wp bit see the command standard for the specific device type.

v

An application tag owner (ATO) bit set to one specifies that the contents of the LOGICAL BLOCK APPLICATION TAG field
in the protection information (see SBC-2), if any, shall not be modified by the device server. An ATO bit set to zero
specifies that the contents of the LOGICAL BLOCK APPLICATION TAG field in the protection information, if any, may be
modified by the device server. If the ATO bit is set to zero, the device server shall ignore the contents of the LOGICAL
BLOCK APPLICATION TAG field in the protection information when received from the application client.
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The AUTOLOAD MODE field specifies the action to be taken by a removable medium device server when a medium is
inserted. For devices other than removable medium devices, this field is reserved. Table 249 shows the usage of

the

The BUSY TIMEOUT PERIOD field specifies the maximum time, in 100 milliseconds increments,,that the app

clie
cor
fiel

Thd
ser
con
inc
dur
the
EXT|

Bits
fea

AUTOLOAD MODE field.

Table 249 — AUTOLOAD MODE field

Code Definition

000b Medium shall be loaded for full access.
001b Medium shall be loaded for medium auxiliary memory access only

010b Medium shall not be loaded.
011b - 111b | Reserved

nt allows for the device server to return BUSY status for unanticipated conditions that are-not a routine
nmands from the application client. This value may be rounded down as defined in 574."A 0000h valug
l is undefined by this standard. An FFFFh value in this field is defined as an unlimited period.

EXTENDED SELF-TEST COMPLETION TIME field contains advisory data that is the\time in seconds that the

hmands and no errors occur during processing of the self-test. The application client should expect this
ease significantly if other commands are sent to the logical unit while a self-test is in progress or if error
ng the processing of the self-test. Device servers supporting SELF¢TEST CODE field values other than Q
SEND DIAGNOSTIC command (see 6.28) shall support the EXFENDED SELF-TEST COMPLETION TIME fig
ENDED SELF-TEST COMPLETION TIME field is not changeable.

0, 1, and 2 of byte 4 as well as bytes 6 and 7 provide caontrols for the obsolete asynchronous event rg
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7.4.7 Control Extension mode page

The Control Extension mode page (see table 250) is a subpage of the Control mode page (see 7.4.6) and provides
controls over SCSI features that are applicable to all device types. The mode page policy (see 6.7) for this mode
page shall be shared. If a field in this mode page is changed while there is a task already in the task set, it is vendor
specific whether the old or new value of the field applies to that task.

Table 250 — Control Extension mode page

—Bit
Byte 7 6 5 4 3 2 1 (
0 PS SPF (1b) PAGE CODE (0Ah)
1 SUBPAGE CODE (01h)
2 (MSB)
PAGE LENGTH (1Ch)
3 (L$B)
4 Reserved ‘ TCMOS SCSIP ‘ IALUAE
5 Reserved ‘ INTFIAL PRIORITY
6
Reserved
31

The Ps bit, SPF bit, PAGE CODE field, SUBPAGE CODE field, and PAGE'RENGTH field are described in 7.4.5.

A 4CSI precedence (ScsIP) bit set to one specifies that the timestamp changed using a SET TIME$TAMP
command (see 6.32) shall take precedence over methods outside the scope of this standard. A ScsIP bit set|to zero
spqcifies that methods outside this standard may change the timestamp and that the SET TIMESTAMP command
is illegal.

A timestamp changeable by methods outside this\standard (TCMOS) bit set to one specifies that the timestamp may
be |nitialized by methods outside the scope ‘of.this standard. A TCMOS bit set to zero specifies that the timpstamp
shdll not be changed by any method except-those defined by this standard.

An implicit asymmetric logical unit access enabled (IALUAE) bit set to one specifies that implicit asymmetrid logical
unit access state changes (see 5:8.2.7) are allowed. An IALUAE bit set to zero specifies that implicit asymmetric
log|cal unit access state changes be disallowed and indicates that implicit asymmetric logical unit acceds state
chgnges are disallowed or nat supported.

The INITIAL PRIORITY field_specifies the priority that may be used as the task priority (see SAM-3) for tasks rg¢ceived
by the logical unit enZany I_T nexus (i.e., on any I_T_L nexus) where a priority has not been modified byl a SET
PRJORITY command (see 6.30). If a MODE SELECT command specifies an initial priority value that is different
thap the currentinitial priority, then the device server shall set any priorities that have not be set withja SET
PRJORITY €eommand to a value different than the new initial priority value to the new priority. The device server
shdll establish a unit attention condition for the initiator port associated with every I_T_L nexus that receive$ a new
prigrity, with the additional sense code set to PRIORITY CHANGED.
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7.4.8 Disconnect-Reconnect mode page

The Disconnect-Reconnect mode page (see table 251) provides the application client the means to tune the perfor-
mance of the service delivery subsystem. The name for this mode page, disconnect-reconnect, comes from the
SCSI parallel interface. The mode page policy (see 6.7) for this mode page shall be shared or per target port. If the
SCSI target device contains more than one target port, the mode page policy should be per target port.

Table 251 — Disconnect-Reconnect mode page

Bit
Byte 7 6 5 4 3 2 1 (
0 PS SPF (Ob) PAGE CODE (02h)
1 PAGE LENGTH (OEh)
2 BUFFER FULL RATIO
3 BUFFER EMPTY RATIO
4 (MSB)
BUS INACTIVITY LIMIT
5 (LSB)
6 (MSB)
DISCONNECT TIME LIMIT
7 (LYB)
8 (MSB)
CONNECT TIME LIMIT
9 (L$B)
10 (MSB)
MAXIMUM BURST SIZE
11 (LSB)
12 EMDP FAIR ARBITRATION Dimm DTDC
13 Reserved
14 (MSB)
FIRST BURST SIZE
15 (LYB)
The¢ Disconnect-Reconnect mode page controls parameters that affect one or more target ports. The pargmeters
tha} may be implemented are specified in the SCSI transport protocol standard (see 3.1.82) for the target pprt.
The parameters for a target port affect its behavior regardless of which initiator port is forming an |_T nexus with
the|target port. The parameters may be accessed by MODE SENSE (see 6.9) and MODE SELECT (sge 6.7)
commmands directed to any logical unit accessible through the target port. If a parameter value is changed| all the
delice servers for alllogical units accessible through the target port shall establish a unit attention conditior] for the
initiator port associated with every I_T nexus that includes the target port except the I_T nexus on which the] MODE
SELECT command was received, with the additional sense code set to MODE PARAMETERS CHANGED.
If al parameter that is not appropriate for the specific SCSI transport protocol implemented by the targef port is
nor)-zero, the command shall be terminated with CHECK CONDITION status, with the sense key set to IL| EGAL
REQUESTand-the-additional-sense-code-setio-HNVAED-HEED-IN-PARAMETFERHST

An interconnect tenancy is a period of time during which a given pair of SCSI ports (i.e., an initiator port and a
target port) are accessing the interconnect layer to communicate with each other (e.g., on arbitrated interconnects,
a tenancy typically begins when a SCSI port successfully arbitrates for the interconnect and ends when the SCSI
port releases the interconnect for use by other devices). Data and other information transfers take place during
interconnect tenancies.

The PS bit, SPF bit, PAGE CODE field, and PAGE LENGTH field are described in 7.4.5.
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The BUFFER FULL RATIO field specifies to the target port how full the buffer should be during read operations prior to
requesting an interconnect tenancy. Target ports that do not implement the requested ratio should round down to
the nearest implemented ratio as defined in 5.4.

The BUFFER EMPTY RATIO field specifies to the target port how empty the buffer should be during write operations
prior to requesting an interconnect tenancy. Target ports that do not implement the requested ratio should round
down to the nearest implemented ratio as defined in 5.4.

The buffer full and buffer empty ratios are numerators of a fractional multiplier that has 256 as its denominator. A
valjie of zero indicates that the target port determines when to request an interconnect tenancy consistent Yith the
dis¢onnect time limit parameter. These parameters are advisory to the target port.

NOTE 45 - As an example, consider a target port with ten 512-byte buffers and a specified buffer fullrratio of 3F
The formula is: INTEGER((ratio+256)xnumber of buffers). Therefore in this example INTEGER((3Fh*256)x10) =
During the read operations described in this example, the target port should request an interconnect tenan
whenever two or more buffers are full.

< V2

The BUS INACTIVITY LIMIT field specifies the maximum time that the target port is permitted to maintain ah inter-
corfnect tenancy without data or information transfer. If the bus inactivity limit is exceeded, then the target pgrt shall
corjclude the interconnect tenancy, within the restrictions placed on it by the applicable SCSI transport pfotocol.
The contents of the DTDC field in this mode page also shall affect the duration of an interconnect tenangy. This
vaIIe may be rounded as defined in 5.4. A value of zero specifies that thereZis no bus inactivity limit. Differemt SCSI
transport protocols define different units of measure for the bus inactivity:limit.

The DISCONNECT TIME LIMIT field specifies the minimum time that the target port shall wait between intergonnect
tenpncies. This value may be rounded as defined in 5.4. A valuelof zero specifies that there is no disconngct time
limit. Different SCSI transport protocols define different units.of-measure for the disconnect time limit.

The CONNECT TIME LIMIT field specifies the maximum dufation of a single interconnect tenancy. If the conngct time
limit is exceeded, then the target port shall conclude the interconnect tenancy, within the restrictions placed fon it by
the| applicable SCSI transport protocol. The conténts of the DTDC field in this mode page also shall affect the
durption of an interconnect tenancy. This value'may be rounded as defined in 5.4. A value of zero speciffes that
thete is no connect time limit. Different SCSkiransport protocols define different units of measure for the gonnect
time limit.

Theg MAXIMUM BURST SIZE field indicates the maximum amount of data that the target port shall transfer during a
single data transfer operation. Thiswalue is expressed in increments of 512 bytes (i.e., a value of one megns 512
bytes, two means 1 024 bytes, etc.). The relationship, if any, between data transfer operations and interqonnect
tenpncies is defined in the_individual SCSI transport protocol standards. A value of zero specifies there is ho limit
on fhe amount of data transferred per data transfer operation.

In terms of the SCShtransport protocol services (see SAM-3), the device server shall limit the Request Byt¢ Count
argument to the Receive Data-Out protocol service and the Send Data-In protocol service to the amount specified
in the MAXIMUM \BURST SIZE field.

The¢ enable-modify data pointers (EMDP) bit specifies whether or not the target port may transfer data out of prder. If
the|EMDP bit is set to zero, the target port shall not transfer data out of order. If the EMDP bit is set to one, th¢ target

por ic“allnwad ta trancfar data ot af arder
IS—aHOWeatoHaRSteaata-out-o01+-0+aet-

The FAIR ARBITRATION field specifies whether the target port should use fair or unfair arbitration when requesting an
interconnect tenancy. The field may be used to specify different fairness methods as defined in the individual SCSI
transport protocol standards.

A disconnect immediate (DIMM) bit set to zero specifies that the target port may transfer data for a command during
the same interconnect tenancy in which it receives the command. Whether or not the target port does so may
depend upon the target port’s internal algorithms, the rules of the applicable SCSI transport protocol, and settings
of the other parameters in this mode page. A disconnect immediate (DIMM) bit set to one specifies that the target
port shall not transfer data for a command during the same interconnect tenancy in which it receives the command.
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The data transfer disconnect control (DTDC) field (see table 252) defines other restrictions on when multiple inter-
connect tenancies are permitted. A non-zero value in the DTDC field shall take precedence over other interconnect
tenancy controls represented by other fields in this mode page.

Table 252 — Data transfer disconnect control

DTDC Description

000b Data transfer disconnect control is not used. Interconnect tenancies are
controlled by other fields in this mode page.

001b All data for a command shall be transferred within a single interconnect tenancy:

010b Reserved

011b All data and the response for a command shall be transferred within a single
interconnect tenancy.

100b - 111b | Reserved

The FIRST BURST SIZE field specifies the maximum amount of data that may be transferred to the target pqrt for a
compmand along with the command (i.e., the first burst). This value is expressed in-increments of 512 byteq (i.e., a
valyie of one means 512 bytes, two means 1 024 bytes, etc.). The meaning ofé value of zero is SCSI transport
protocol specific. SCSI transport protocols supporting this field shall provide.ah ‘additional mechanism to|enable
and disable the first burst function.

In terms of the SCSI transport protocol services (see SAM-3), the Receive Data-Out protocol service shall fetrieve
thelfirst FIRST BURST SIzE amount of data from the first burst.

7.4]9 Extended mode page

Theg Extended mode page (see table 253) provides a means to specify subpages that are defined for all|device
types. Subpage code 00h is reserved. All Extended mode pages use the sub_page format.

Table 253 =~ Extended mode page

Bit
Byte 7 6 5 4 3 2 1 (
0 PS SPF (1b) PAGE CODE (15h)
1 SUBPAGE CODE
2 (MSB)
PAGE LENGTH (n-3)
3 (L$B)
4
Subpage specific mode parameters
n

The PS bit,.SPF bit, PAGE CODE field, and PAGE LENGTH field are described in 7.4.5.
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7.4.10 Extended Device-Type Specific mode page

The Extended Device-Type Specific mode page (see table 254) provides a means to specify subpages that are
defined differently for each device type. Subpage code 00h is reserved. All Extended Device-Type Specific mode
pages use the sub_page format.

Table 254 — Extended Device-Type Specific mode page

Bit
7 6 5 4 3 2 1
Byte
0 PS SPF (1b) PAGE CODE (16h)
1 SUBPAGE CODE
2 (MSB)
PAGE LENGTH (n-3)
3 (LYB)
4
Subpage specific mode parameters
n

The
7.4
The

cor
infq

11 Informational Exceptions Control mode page

PS bit, SPF bit, PAGE CODE field, and PAGE LENGTH field are described in 7.4.5.

Informational Exceptions Control mode page (see table 255) defines the methods used by the device server to
trol the reporting and the operations of specific informationalrexception conditions. This page shall only apply to
rmational exceptions that report an additional sense\code of FAILURE PREDICTION THRES§HOLD

EXCEEDED or an additional sense code of WARNING to the application client. The mode page policy (see|6.7) for

this

Infd
tion

mode page shall be shared, or per I_T nexus.

NOTE 46 - Storage devices that support SMART (Self-Monitoring Analysis and Reporting Technology) for
predictive failure software should use informational exception conditions.

Table 255 — Informational Exceptions Control mode page

rmational exception conditions occur as the result of vendor specific events within a logical unit. An ipforma-
al exception condition may occur asynchronous to any commands issued by an application client.

Bit
Byte 7 6 5 4 3 2 1 (
0 PS SPF (Ob) PAGE CODE (1Ch)
1 PAGE LENGTH (0Ah)
2 PERF Reserved EBF EWAscC DEXxcPT TEST Reserved LOGERR
3 Reserved MRIE
4 (MSB)
INTERVAL TIMER
7 (ESB)
8 (MSB)
REPORT COUNT
11 (LSB)

The Ps bit, SPF bit, PAGE CODE field, and PAGE LENGTH field are described in 7.4.5.

If the log errors (LOGERR) bit is set to zero, the logging of informational exception conditions by a device server is
vendor specific. If the LOGERR bit is set to one, the device server shall log informational exception conditions.
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A TEST bit set to one shall create a test device failure at the next interval time, as specified by the INTERVAL TIMER
field, if the DEXCPT bit is set to zero. When the TEST bit is set to one, the MRIE and REPORT COUNT fields shall apply
as if the TEST bit were zero. The test device failure shall be reported with the additional sense code set to FAILURE
PREDICTION THRESHOLD EXCEEDED (FALSE). If both the TEST bit and the DEXCPT bit are one, the MODE
SELECT 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 PARAMETER LIST. A TEST bit set to zero shall
instruct the device server not to generate any test device failure notifications.

A disable exception control (DEXCPT) bit set to zero indicates the failure prediction threshold exceeded reporting

shd
zer
the
zer

If th
fiel
rep
fron

Ifb
ser

For
ma
uni

If the performance (PERF) bit is set to zero, informational €xeeption operations that are the cause of del

acd
€XQ
€XG

The
the
infg

[l be enabled. The method for reporting the failure prediction threshold exceeded when the DEXCPT bit |
D is determined from the MRIE field. A DEXCPT bit set to one indicates the device server shall disable fepg
failure prediction threshold exceeded. The MRIE field is ignored when DEXCPT is set to one and EWASC i
D.

e enable warning (EWASC) bit is set to zero, the device server shall disable reporting of-the warning. T
j is ignored when DEXCPT is set to one and EWASC is set to zero. If the EWASC bit\is set to one, W
prting shall be enabled. The method for reporting the warning when the EWASC hitlis ‘set to one is detg
h the MRIE field.

ackground functions are supported and the Enable Background Function (EBF)bit is set to one, then the
ver shall enable background functions. If the EBF bit is set to zero, the device server shall disable the fun

the purposes of the EBF bit, background functions are defined as(dle time functions that may impact
nce that are performed by a device server operating without errgks but do not impact the reliability of the
(e.g., read scan).
eptable. If the PERF bit is set to one, the device seryer shall not cause delays while doing inform
eptions operations, thereby limiting the reporting.of informational exception conditions.

device server to report informational exception conditions (see table 256). The priority of reporting r
rmation exceptions is vendor specific.,

Table 256 — Method of reporting informational exceptions (MRIE) field (part 1 of 2)

5 set to
rting of
5 set to

ne MRIE
arning
rmined

device
ctions.
perfor-

logical

pyS are
ational

eption operations. A PERF bit set to one may cause*the device server to disable some or all of the informational

value in the method of reporting informatienal exceptions (MRIE) field defines the method that shall be ysed by

nultiple

MRIE Description

lishing a unit attention condition (see SAM-3) for the initiator port associated with every I_T ne
with the additional sense code set to indicate the cause of the informational exception conditio

Oh No reporting of informational exception condition: The device server shall not report information
exception.conditions.

1h Asynchronous event reporting: Obsolete

2h Generate unit attention: The device server shall report informational exception conditions by ¢stab-

us,
.

As defined in SAM-3, the command that has the CHECK CONDITION status with the sense k¢

to UNIT ATTENTION is not processed before the informational exception condition is reported.

y set

@ In some command standards (see 3.1.18), this is controlled by the post error (PER) bit in the Read-Write Error

Recovery mode page.
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Table 256 — Method of reporting informational exceptions (MRIE) field (part 2 of 2)

MRIE

Description

3h

Conditionally generate recovered error: The device server shall report informational excepti
conditions, if the reporting of recovered errors is allowed,? by returning a CHECK CONDITION

on
sta-

tus. If the TEST bit is set to zero, the status may be returned after the informational exception condi-
tion occurs on any command for which GOOD status or INTERMEDIATE status would have been
returned. If the TEST bit is set to one, the status shall be returned on the next command received on

any - T nexus thatisormatty capabte of Tetormingam informatiormat-exceptiomcornditiom wier
test bit is set to zero. The sense key shall be set to RECOVERED ERROR and the additional’s

code shall indicate the cause of the informational exception condition.

The command that returns the CHECK CONDITION for the informational exceptionsshall comq
without error before any informational exception condition may be reported.

the
ense

lete

4h

Unconditionally generate recovered error: The device server shall reportinformational exce

conditions, regardless of whether the reporting of recovered errors is allowed,? by returning a

CHECK CONDITION status. If the TEST bit is set to zero, the status may, be returned after the i
mational exception condition occurs on any command for which GOOD status or INTERMEDIA
status would have been returned. If the TEST bit is set to one, the-status shall be returned on thg
command received on any |_T nexus that is normally capable 6ff€turning an informational excq
condition when the TEST bit is set to zero. The sense key shall*be set to RECOVERED ERROHR
the additional sense code shall indicate the cause of the informational exception condition.

The command that returns the CHECK CONDITION for the informational exception shall comy
without error before any informational exception ¢ondition may be reported.

ption

hfor-

\TE
next

ption
and

lete

5h

Generate no sense: The device server shallreport informational exception conditions by return
CHECK CONDITION status. If the TEST bit'is set to zero, the status may be returned after the i
mational exception condition occurs on:any command for which GOOD status or INTERMEDIA
status would have been returned. If the TEST bit is set to one, the status shall be returned on thg
command received on any |_T nexusthat is normally capable of returning an informational excq
condition when the TEST bit is setto zero. The sense key shall be set to NO SENSE and the ag
tional sense code shall indicate the cause of the informational exception condition.

The command that returns the CHECK CONDITION for the informational exception shall comy
without error beforetany informational exception condition may be reported.

ing a
hfor-
\TE
next
ption
di-

lete

6h

Only report informational exception condition on request: The device server shall preserv
informational’éxception(s) information. To find out about information exception conditions the a
cation client’polls the device server by issuing a REQUEST SENSE command. The sense key
be set to-NNO SENSE and the additional sense code shall indicate the cause of the information
exception condition.

e the
ppli-
shall
Al

71h - Bh

Reserved

¢h - Fh

Vendor specific

4 In.some command standards (see 3.1.18), this is controlled by the post error (PER) bit in the Read-Writg

Error

Raaavaernr—maada-—iaaer
CCOVOTYy ToUCoayc:

The value in the INTERVAL TIMER field is the period in 100 millisecond increments for reporting that an informational
exception condition has occurred. The device server shall not report informational exception conditions more
frequently than the time specified by the INTERVAL TIMER field and shall report them after the time specified by
INTERVAL TIMER field has elapsed. After the informational exception condition has been reported the interval timer
shall be restarted. A value of zero or FFFF FFFFh in the INTERVAL TIMER field indicates that the period for reporting
an informational exception condition is vendor specific.
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The value in the REPORT COUNT field is the number of times to report an informational exception condition to the
application client. A value of zero in the REPORT COUNT field indicates there is no limit on the number of times the
device server reports an informational exception condition.

The maintaining of the interval timer and the report counter across power cycles, hard resets, logical unit resets,
and I_T nexus losses is vendor specific.

7.4.12 Power Condition mode page
Thg Power Condition mode page provides an application client with methods to control the power condition of a
logical unit (see 5.9). These methods include:

a) Specifying that the logical unit transition to a power condition without delay; and

b) Activating and setting of idle condition and standby condition timers to specify that the logical unit whit for a

period of inactivity before transitioning to a specified power condition.
The mode page policy (see 6.7) for this mode page shall be shared.
When a device server receives a command while in a power condition based on a-setting in the Power Cgndition
mofe page, the logical unit shall transition to the power condition that allowsthe command to be procegsed. If
either the idle condition timer or the standby condition timer has been set, then'they shall be reset on receipt of the
commmand. On completion of the command, the timer(s) shall be started,
Logical units that contain cache memory shall write all cached data to the medium for the logical unit (elg.,as a
logical unit does in response to a SYNCHRONIZE CACHE command as described in SBC-2) prior to enterjng into
any power condition that prevents accessing the media (e.gy.before a hard drive stops its spindle motor during
transition to the standby power condition).
The logical unit shall use the values in the Power Condition mode page to control its power condition after a power
on pr a hard reset until a START STOP UNIT command setting a power condition is received.
Table 257 defines the Power Condition mode page.
Table 257 — Power Condition mode page
Bit
Byte 7 6 5 4 3 2 1 (

0 PS SPF{(0b) PAGE CODE (1Ah)

1 PAGE LENGTH (OAh)

2 Reserved

3 Reserved IDLE STANDBY

4 (MSB)

IDLE CONDITION TIMER
7 (LSB)
8 (MSB)
STANDBY CONDITION -TIMER
11 (LSB)

The Ps bit, SPF bit, PAGE CODE field, and PAGE LENGTH field are described in 7.4.5.

The IDLE and STANDBY bits specify which timers are active.

If the IDLE bit is set to one and the STANDBY bit is set to zero, then the idle condition timer is active and the device
server shall transition to the idle power condition when the idle condition timer is zero.

If the IDLE bit is set to zero, then the device server shall ignore the idle condition timer.
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If the STANDBY bit is set to one and the IDLE bit is set to zero, then the standby condition timer is active and the
device server shall transition to the standby power condition when the standby condition timer is zero.

If the STANDBY bit is set to zero, then the device server shall ignore the standby condition timer.

If both the IDLE and STANDBY bits are set to one, then both timers are active and run concurrently. When the idle
condition timer is zero the device server shall transition to the idle power condition. When the standby condition
timer is zero the device server shall transition to the standby power condition. If the standby condition timer is zero
before the idle condition timer is zero, then the logical unit shall transition to the standby power condition.

Thl value in the IDLE CONDITION TIMER field specifies the inactivity time in 100 millisecond increments tlwat the
log|cal unit shall wait before transitioning to the idle power condition when the IDLE bit is set to-one. The idle
corldition timer is expired when:

a) The IDLE CONDITION TIMER field is set to zero; or
b) The number of milliseconds specified by the value in the IDLE CONDITION TIMER figld\times 100 milliseconds
has elapsed since the last activity (e.g., processing a command that requires the active power condition or
performing a self test).

The value in the STANDBY CONDITION TIMER field specifies the inactivity time in 100 millisecond increments {hat the
log[cal unit shall wait before transitioning to the standby power condition when the STANDBY bit is set to ofie. The
stapdby condition timer is expired when:

a) The STANDBY CONDITION TIMER field is set to zero; or
b) The number of milliseconds specified by the value in the\STANDBY CONDITION TIMER field times 1Q0 milli-
seconds has elapsed since the last activity (e.g., processing any command or performing a self tesy).

7.4]13 Protocol Specific Logical Unit mode page

ThT Protocol Specific Logical Unit mode page (seettable 258) provides protocol specific controls that ar¢ asso-
cialed with a logical unit.

Table 258 — Protocol Specific Logical Unit mode page

Bit
Byte 7 6 5 4 3 2 1 (
0 PS SPF (0b) PAGE CODE (18h)
1 PAGE LENGTH (n-1)
2 Reserved PROTOCOL IDENTIFIER
3
Protocol specific mode parameters
n

Duting anI=T_L nexus, the Protocol Specific Logical Unit mode page controls parameters that affect both:

a)y» One or more target ports; and
b) The logical unit.

The parameters that may be implemented are specified in the SCSI transport protocol standard (see 3.1.82) for the
target port. The mode page policy (see 6.7) for this mode page shall be shared or per target port and should be per
target port.

The parameters for a target port and logical unit affect their behavior regardless of which initiator port is forming an
I_T_L nexus with the target port and logical unit. If a parameter value is changed, the device server shall establish
a unit attention condition for the initiator port associated with every |_T nexus except the |_T nexus on which the
MODE SELECT command was received, with the additional sense code set to MODE PARAMETERS CHANGED.
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The Ps bit, SPF bit, PAGE CODE field, and PAGE LENGTH field are described in 7.4.5.

The value in the PROTOCOL IDENTIFIER field (see 7.5.1) defines the SCSI transport protocol to which the mode page
applies. For a MODE SENSE command (see 6.9), the device server shall set the PROTOCOL IDENTIFIER field to one
of the values shown in table 261 (see 7.5.1) to indicate the SCSI transport protocol used by the target port through
which the MODE SENSE command is being processed. For a MODE SELECT command (see 6.7), the application
client shall set the PROTOCOL IDENTIFIER field to one of the values shown in table 261 indicating the SCSI transport
protocol to which the protocol specific mode parameters apply. If a device server receives a mode page containing
a transport protocol identifier value other than the one used by the target port on which the MODE SELECT

cormpmand was received, then the command shall be terminated with CHECK CONDITION status, with the sense
keyl set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN PARAMETER LIS
7.4]14 Protocol Specific Port mode page
The Protocol Specific Port mode page provides protocol specific controls that are associated - with a SCSI port. The
pade_0 format (see table 259) is used for subpage 00h and sub_page format (see table 260)’is used for suppages
01h through FEh. See the SCSI transport protocol standard (see 3.1.82) for definition ofithe protocol specific mode
parpmeters.
Table 259 — Page_0 format Protocol Specific Port mode page
Bit
Byte 7 6 5 4 3 2 1 (
0 PS SPF (Ob) PAGE CODE (19h)
1 PAGE LENGTH(n*1)
2 Reserved PROTOCOL IDENTIFIER
3
Protocol specific mode parameters
n
Table 260 — Sub_page format Protocol Specific Port mode page
Bit
Byte 7 6 5 4 3 2 1 (
0 PS SPF (1b) PAGE CODE (19h)
1 SUBPAGE CODE
2 (MSB)
PAGE LENGTH (n-3)
3 (L$B)
4 Reserved
5 Reserved PROTOCOL IDENTIFIER
6
Protocol specific mode parameters
n

The Protocol Specific Port mode page controls parameters that affect one or more target ports. The parameters
that may be implemented are specified in the SCSI transport protocol standard (see 3.1.82) for the target port. The
mode page policy (see 6.7) for this mode page shall be shared or per target port. If the SCSI target device contains
more than one target port, the mode page policy should be per target port.

The parameters for a target port affect its behavior regardless of which initiator port is forming an I_T nexus with
the target port. The parameters may be accessed by MODE SENSE (see 6.9) and MODE SELECT (see 6.7)
commands directed to any logical unit accessible through the target port. If a parameter value is changed, the
device server for all logical units accessible through the target port shall establish a unit attention condition for the
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initiator port associated with every |_T nexus except the I_T nexus on which the MODE SELECT command was
received, with the additional sense code set to MODE PARAMETERS CHANGED.

The Ps bit, SPF bit, PAGE CODE field, SUBPAGE CODE field, and PAGE LENGTH field are described in 7.4.5.

The value in the PROTOCOL IDENTIFIER field (see 7.5.1) defines the SCSI transport protocol to which the mode page
applies. For a MODE SENSE command, the device server shall set the PROTOCOL IDENTIFIER field to one of the
values shown in table 261 (see 7.5.1) to indicate the SCSI transport protocol used by the target port through which
the MODE SENSE command is being processed. For a MODE SELECT command, the application client shall set
the[PROTOCOL IDENTIFIER field to one of the values shown in table 261 indicating the SCST transport profocol to
which the protocol specific mode parameters apply. If a device server receives a mode page containing(atransport
profocol identifier value other than the one used by the target port on which the MODE SELECT commahd was
received, then 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 PARAMETER LIST.
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7.5 Protocol specific parameters

7.5.1 Protocol specific parameters introduction

14776-453 © ISO/IEC:2009(E)

Some commands use protocol specific information in their CDBs or parameter lists. This subclause describes
those protocol specific parameters.

Protocol specific parameters may include a PROTOCOL IDENTIFIER field (see table 261) as a reference for the SCSI

tra

sport protocol to which the protocol specific parameter applies

7.5

7.5

The alias entries (see 6.2.2) in the parameter data for the CHANGE ALIASES command (see 6.2) and R
ASES command (see 6.19) include FORMAT CODE, DESIGNATION LENGTH and DESIGNATION fields whose ¢

meaning are based on the SCSI.transport protocol specified in a PROTOCOL IDENTIFIER field (see 7.5.
clause defines the SCSI transport protocol specific format codes, designation lengths, and designations.

ALl
and
sul
7.5
7.5

If &
FOR

Table 261 — PROTOCOL IDENTIFIER values

Protocol Protocol

Identifier | Description Standard
Oh Fibre Channel FCP-2
1h Parallel SCSI SPI5
2h SSA SSA-S3P
3h IEEE 1394 SBP-3
4h SCSI Remote Direct Memory Access Protocol SRP
5h Internet SCSI (iSCSI) iISCSI
6h SAS Serial SCSI Protocol SAS
7h Automation/Drive Interface Transpori{Protocol ADT
8h AT Attachment Interface (ATA/ATAPT) ATA/ATAPI-7

9h - Eh | Reserved
Fh No specific protocol

2 Alias entry protocol specific designations

2.1 Introduction to alias entry protocol specific designations

2.2 Fibre Channel specific alias entry designations

2.2.1 Introduction-to Fibre Channel specific alias entry designations

Table 262 — Fibre Channel alias entry format codes

FPORT
bntents
). This

h alias entry RROTOCOL IDENTIFIER field contains the Fibre Channel protocol identifier (Oh, see table 261), the
MAT CODE,"DESIGNATION LENGTH and DESIGNATION fields shall be as defined in table 262.

Desighation
Format Length Designation
Code Description (bytes) Subclause
00h World Wide Port Name 8 75222
01h World Wide Port Name 12 7.5.2.2.3
with N_Port checking
02h - FFh | Reserved
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7.5.2.2.2 Fibre Channel world wide port name alias entry designation

If the PROTOCOL IDENTIFIER and FORMAT CODE fields specify a Fibre Channel world wide port name designation, the
alias entry DESIGNATION field shall have the format shown in table 263.

Table 263 — Fibre Channel world wide port name alias entry designation

Bit
Byte 7 6 5 4 3 2 1 0
0
See table 47 in 6.2.2.
15
16
3 FIBRE CHANNEL WORLD WIDE PORT NAME

The FIBRE CHANNEL WORLD WIDE PORT NAME field shall contain the port world wide name‘\defined by the pgrt login

(PLUOGI) extended link service (see FC-FS).

A Hibre

Channel world wide port name designation is valid (see 6.2.3) if the deVice server has access to p SCSI

dorpain formed by a Fibre Channel fabric and the fabric contains a port with thé specified port world wide name.

7.5/2.2.3 Fibre Channel world wide port name with N_Port checking:alias entry designation

If the PROTOCOL IDENTIFIER and FORMAT CODE fields specify a Eibre'Channel world wide port name with [N_Port

chdcking designation, the alias entry DESIGNATION field shall have. the format shown in table 264.

Table 264 — Fibre Channel world wide port name with N_Port checking alias entry designation

Bit
Byte 7 6 5 4 3 2 1 (
0
See table 47 in 6.2.2.
15
16
3 FIBRE CHANNEL WORLD WIDE PORT NAME
24 Reserved
25 (MSB) N_PORT
27 - (L$B)

The FIBRE CHANNEEWORLD WIDE PORT NAME field shall contain the port world wide name defined by the pgrt login

(PLUOGI) extended link service (see FC-FS).

The N_PORT field shall contain the FC_FS port D_ID to be used to transport frames including PLOGI and| FCP-2

reldted.frames.

A Fibre

Channel world wide port name with N_Port checking designation is valid (see 6.2.3) if all of the following

conditions are true:

a)
b)
c)

The device server has access to a SCSI domain formed by a Fibre Channel fabric;

The fabric contains a port with the specified port World Wide Name; and

The value in the N_PORT field is the N_Port identifier of a Fibre Channel port whose port world wide name
matches that in the FIBRE CHANNEL WORLD WIDE PORT NAME field.
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7.5.2.3 RDMA specific alias entry designations

7.5.2.3.1 Introduction to RDMA specific alias entry designations
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If an alias entry PROTOCOL IDENTIFIER field contains the SCSI RDMA protocol identifier (4h, see table 261), the
FORMAT CODE, DESIGNATION LENGTH and DESIGNATION fields shall be as defined in table 265.

Table 265 — RDMA alias entry format codes

7.5

If th
alig

Besignation
Format Length Designation
Code Description (bytes) Subclause
00h Target Port Identifier 16 7.5.2.3.2
01h InfiniBand™ Gilobal Identifier with 32 7.5.2.3.3
Target Port Identifier checking
02h - FFh | Reserved

Note: InfiniBand is a trademark of the InfiniBand Trade Association
(see http://www.infinibandta.org/)

2.3.2 RDMA target port identifier alias entry designation

€ PROTOCOL IDENTIFIER and FORMAT CODE fields specify a SCSI RBDMA target port identifier designat
s entry DESIGNATION field shall have the format shown in table 266.

Table 266 — RDMA target port identifier alias entry designation

on, the

Bit
Byte 5 4 3 1
0
See table 47 in 6.2.2.

15

16

a1 TARGET PORT IDENTIFIER
The TARGET PORT IDENTIFIER field.shall contain an SRP target port identifier.
A §CSI RDMA target port identifier designation is valid (see 6.2.3) if the device server has access to an SRP SCSI
dorpain containing the specified SRP target port identifier.
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7.5.2.3.3 InfiniBand global identifier with target port identifier checking alias entry designation

If th

€ PROTOCOL IDENTIFIER and FORMAT CODE fields specify an InfiniBand global identifier with target port identifier

checking designation, the alias entry designation field shall have the format shown in table 267.

Table 267 — InfiniBand global identifier with target port identifier checking alias entry designation

Bit
Byte 7 6 5 4 3 2 1 0
0
See table 47 in 6.2.2.

15

16

a1 INFINIBAND GLOBAL IDENTIFIER

32

" TARGET PORT IDENTIFIER

Theé INFINIBAND GLOBAL IDENTIFIER field contains an InfiniBand global identifier (GID) of an InfiniBand port

con

The

An
cor

7.5

7.5

If 4
co

nected to an SRP target port.
TARGET PORT IDENTIFIER field shall contain an SRP target port identifier.

nfiniBand global identifier with target port identifier checking designation is valid (see 6.2.3) if all of the fgllowing
ditions are true:

a) The device server has access to an SRP SCSI domain layered on InfiniBand;
b) The device server has access to an SRP target'port based on the InfiniBand global identifier spegified in
the INFINIBAND GLOBAL IDENTIFIER field; and
¢) The value in the TARGET PORT IDENTIFIER field is the SRP target port identifier for the SRP target port that is
accessible via the InfiniBand global identifier contained in the INFINIBAND GLOBAL IDENTIFIER field.

2.4 Internet SCSI specific alias entry designations
2.4.1 Introduction to Internet SCSI specific alias entry designations

alias entry PROTOCOL IDENTIFIER field contains the iSCSI protocol identifier (5h, see table 261), the FORMAT
E, DESIGNATION LENGTH and DESIGNATION fields shall be as defined in table 268.

Table 268 — iSCSI alias entry format codes

Designation
Length

Format (bytes, Designation
Code Description maximum) Subclause
00h iISCSI name 224 75242
oth ISCStmame with bimary tPv4daddress 236 75243
02h iISCSI name with IPName 488 75244
03h iSCSI name with binary IPv6 address 248 75245

04h - FFh | Reserved

NOTE 47 - A designation that contains no IP addressing information or contains IP addressing information that
does not address the named SCSI target device may require a device server to have access to a name server or to
other discovery protocols to resolve the given iISCSI name to an IP address through which the device server may
establish iISCSI Login. Access to such a service is protocol specific and vendor specific.
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7.5.2.4.2 iSCSI name alias entry designation
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If the PROTOCOL IDENTIFIER and FORMAT CODE fields specify iSCSI name designation, the alias entry DESIGNATION
field shall have the format shown in table 269.

Table 269 — iSCSI name alias entry designation

Bit
Byte 7 6 5 4 3 2 1 0
0
See table 47 in 6.2.2.
15
16 (MSB)
ISCSI NAME
4m-1 (L$B)

Thé null-terminated, null-padded (see 4.4.2) 1SCSI NAME field shall contain the iSCSI name of an iSCSI nogle (see
RFLC 3720). The number of bytes in the IscsI NAME field shall be a multiple of four.

An|iSCSI name designation is valid if the device server has access to a SCSl/domain containing an Ihternet
protocol network and that network contains an iISCSI node with the specified(iSCSI name.

7.5/2.4.3 iSCSI name with binary IPv4 address alias entry designation

If the PROTOCOL IDENTIFIER and FORMAT CODE fields specify iSCSIname with binary IPv4 address designatfon, the
aligs entry DESIGNATION field shall have the format shown in table&.270.

Table 270 — iSCSI name with binary IPv4 address alias entry designation

Bit
Byte 7 6 5 4 3 2 1 q
0 .
See table 47 in 6.2.2.
15
16 (MSB)
ISCSI NAME
4m-1 (LSB)
4m (MSB)
IPv4 ADDRESS
m+3 (LSB)
im+4 Reserved
Am+5 Reserved
m+6 (MSB)
PORT NUMBER
m+7 (LSB)
1m+8 Reserved
4m+10 (MSB)
INTERNET PROTOCOL NUMBER —_—
4m+11 (LSB)

The null-terminated, null-padded (see 4.4.2) 1SCSI NAME field shall contain the iSCSI name of an iSCSI node (see
RFC 3720). The number of bytes in the IscsI NAME field shall be a multiple of four.

The 1Pv4 ADDRESS field shall contain an IPv4 address (see RFC 791).
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The PORT NUMBER field shall contain a TCP port number (see 3.1.119). The TCP port number shall conform to the
requirements defined by iISCSI (see RFC 3720).

The INTERNET PROTOCOL NUMBER field shall contain an Internet protocol number (see 3.1.54). The Internet
protocol> number shall conform to the requirements defined by iISCSI (see RFC 3720).

An iSCSI name designation is valid if the device server has access to a SCSI domain containing an Internet
protocol network and that network contains an iISCSI node with the specified iSCSI name.

serjer for addressing to discover and establish communication with the named iSCSI node. Alternatively, the

The TPv4 address, port number, and Tnternet protocol number provided in the designation may be used by. }device
deMlice server may use other protocol specific or vendor specific methods to discover and establish commu

ication

with the named iSCSI node.
7.5|2.4.4 iSCSI name with IPname alias entry designation
If the PROTOCOL IDENTIFIER and FORMAT CODE fields specify iSCSI name with IPname designation, the aligs entry
DEYIGNATION field shall have the format shown in table 271.
Table 271 — iSCSI name with IPname alias entry déesignation
Bit
Byte 7 6 5 4 3 2 1 (
0 :
See table 47 in®6.2:2.
15
16 (MSB)
ISCSI NAME
k (L$B)
+1 (MSB)
IRNAME
n (L$B)
N+1
PAD (if needed)
4m-1
Am Reserved
4m+1 Reserved
4m+2 (MSB)
PORT NUMBER
4m+3 (L$B)
am+4 Reserved
4m+5 Reserved
4m+6 (MSB)
INTERNET PROTOCOL NUMBER
4n+7 (L3B)
Thé-rtal-terminated{see4-4-2HscSHNaMEFfield-shalt-contain-the1SGSHrame-ofaniS56SHrode{see-RFG-3720).

The null-terminated (see 4.4.2) IPNAME field shall contain a Internet protocol domain name (see 3.1.53).

The PAD field shall contain zero to three bytes set to zero such that the total length of the 1ISCSI NAME, IPNAME, and
PAD fields is a multiple of four. Device servers shall ignore the PAD field.

The PORT NUMBER field shall contain a TCP port number (see 3.1.119). The TCP port number shall conform to the
requirements defined by iSCSI (see RFC 3720).
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The INTERNET PROTOCOL NUMBER field shall contain an Internet protocol number (see 3.1.54). The Internet
protocol> number shall conform to the requirements defined by iISCSI (see RFC 3720).

An iSCSI name designation is valid if the device server has access to a SCSI domain containing an Internet
protocol network and that network contains an iISCSI node with the specified iSCSI name.

The Internet protocol domain name, port number, and Internet protocol number provided in the designation may be
used by a device server for addressing to discover and establish communication with the named iSCSI node. Alter-
natively, the device server may use other protocol specific or vendor specific methods to discover and establish
cormmmunication with the named 1ISCSI node.

7.5]2.4.5 iSCSI name with binary IPv6 address alias entry designation

If the PROTOCOL IDENTIFIER and FORMAT CODE fields specify iSCSI name with binary IPv6 address designatfon, the
aligs entry DESIGNATION field shall have the format shown in table 272.

Table 272 — iSCSI name with binary IPv6 address alias entry designation

Bit 7 6 5 4 3 5 1 Q
Byte
0
See table 47 in 6.2.2.
15
16 MSB
( ) ISCSI NAME
n (LSB)
4am MSB
( ) IPV6 ADDRESS
4m+15 (LSB)
4m+16 Reserved
4m+17 Reserved
gm+18 (MSB) PORT NUMBER
4m+19 (LSB)
4m+20 Reserved
4m+21 Reserved
4m+22 MSB
( ) INTERNET PROTOCOL NUMBER
4m+23 (LSB)

The null-terminated, null-padded (see 4.4.2) 1scsI NAME field shall contain the iSCSI name of an iSCSI nogle (see
RFL 3720).

The IPv6 ABDRESS field shall contain an IPv6 address (see RFC 2373).

The PORT NUMBER field shall contain a TCP port number (see 3.1.119). The TCP port number shall conform to the

reqUiTeTTETTtS detimed-by 1SCSHsee RFCS720T:

The INTERNET PROTOCOL NUMBER field shall contain an Internet protocol number (see 3.1.54). The Internet
protocol> number shall conform to the requirements defined by iISCSI (see RFC 3720).

An iSCSI name designation is valid if the device server has access to a SCSI domain containing an Internet
protocol network and that network contains an iISCSI node with the specified iSCSI name.

The IPv6 address, port number and Internet protocol number provided in the designation may be used by a device
server for addressing to discover and establish communication with the named iSCSI node. Alternatively, the
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device server may use other protocol specific or vendor specific methods to discover and establish communication
with the named iSCSI node.

7.5.3 EXTENDED COPY protocol specific target descriptors
7.5.3.1 Introduction to EXTENDED COPY protocol specific target descriptors

The protocol-specific target descriptors in the parameter data of the EXTENDED COPY command (see 6.3) are
described in this subclause. An introduction to EXTENDED COPY target descriptors is provided in 6.3.6.1.

NOTE 48 - In the EXTENDED COPY command the target in target descriptor refers to a copy target device\(i-g.
the source or destination of an EXTENDED COPY operation), not a SCSI target device. Target descriptors.specify
logical unit numbers or proxy tokens and may also specify initiator ports, target ports, and SCSI target devices usgd
to access those logical units.

7.5{3.2 Fibre Channel N_Port_Name EXTENDED COPY target descriptor format

The target descriptor format shown in table 273 is used by an EXTENDED COPY ¢command to specify an FCP
copy target device using its Fibre Channel N_Port_Name.

Table 273 — Fibre Channel N_Port_Name EXTENDED COPY itarget descriptor format

Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE '€ODE (EOh)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVENNITIATOR PORT IDENTIFIER
3 (LYB)
4
LU IDENTIFIER
11
12
N_PORT_NAME
19
20
Reserved
27
28 , .
> Device type specific parameters

The DESCRIPTORIYPE CODE field, LU ID TYPE field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT
IDENTIFIER field,xLU IDENTIFIER field, and the device type specific parameters are described in 6.3.6.1.

(sep EC-FS).

ThﬁFN_PORT_NAME field shall contain the N_Port_Name defined by the port login (PLOGI) extended link gervice

NOTE 49 - The N_Port_Name EXTENDED COPY target descriptor format necessitates translating the
N_Port_Name to an N_Port_ID (see FC-FS and 7.5.3.3).
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7.5.3.3 Fibre Channel N_Port_ID EXTENDED COPY target descriptor format

The target descriptor format shown in table 274 is used by an EXTENDED COPY command to specify an FCP
copy target device using its Fibre Channel N_Port_ID.

Table 274 — Fibre Channel N_Port_ID EXTENDED COPY target descriptor format

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (E1h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (LSB)
4
LU IDENTIFIER
11
12
Reserved
20
21 (MSB)
22 N_PORT_ID
23 (LSB)
24
Reserved
27
28
» Device type specific parameters

The DESCRIPTOR TYPE CODE field, LU ID TYPE.field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT
IDENTIFIER field, LU IDENTIFIER field, and the.device type specific parameters are described in 6.3.6.1.

The N_PORT_ID field shall contain the ‘port D_ID (see FC-FS) to be used to transport frames including PLQGI and
FCP-2 related frames.

NOTE 50 - Use of N_Port_ID addressing restricts this target descriptor format to a single Fibre Channel fabric.
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7.5.3.4 Fibre Channel N_Port_ID with N_Port_Name checking EXTENDED COPY target descriptor format

The target descriptor format shown in table 275 is used by an EXTENDED COPY command to specify an FCP
copy target device using its Fibre Channel N_Port_ID and to require the copy manager to verify that the
N_Port_Name of the specified N_Port matches the value in the target descriptor.

Table 275 — Fibre Channel N_Port_ID with N_Port_Name checking target descriptor format

Bit
7 6 5 4 3 2 1
Byte
0 DESCRIPTOR TYPE CODE (E2h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (LSB)
4
LU IDENTIFIER
11
12
N_PORT_NAME
19
20 Reserved
21 (MSB)
22 N_PORT_ID
23 (L$B)
24
Reserved
27
28 . "
» Device type specific parameters
The DESCRIPTOR TYPE CODE field, LU |D FYPE field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT
IDENTIFIER field, LU IDENTIFIER field, and the device type specific parameters are described in 6.3.6.1.
The N_PORT_NAME field shall-contain the N_Port_Name defined by the port login (PLOGI) extended link gervice
(sep FC-FS).
Theg N_PORT field shalkcontain the port D_ID (see FC-FS) to be used to transport frames including PLJQGI and
FCP-2 related frames:
NOTE 54.-/\Use of N_Port addressing restricts this target descriptor format to a single fabric.
Wheen thé>eopy manager first processes a segment descriptor that references this target descriptor, it shall fonfirm
tha} the'D_ID in the N_PORT_ID field is associated with the N_Port_Name in the N_PORT_NAME field. If thg confir-
matieRfails-the-command-shall-be-terminated-because-the-copy-target-device-s-uravailable{see-6-3-3)y—He SCSI

3}
device processing this target descriptor shall track configuration changes that affect the D_ID value for the duration
of the task. An application client is responsible for tracking configuration changes between commands.
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7.5.3.5 SCSI Parallel T_L EXTENDED COPY target descriptor format

The target descriptor format shown in table 276 is used by an EXTENDED COPY command to specify a SPI copy
target device using its SCSI target identifier.

Table 276 — SCSI Parallel T_L EXTENDED COPY target descriptor format

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (E3h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (LYB)
4
LU IDENTIFIER
11
12 Vendor specific
13 TARGET IDENTIFIER
14
Reserved
27
28 . 4
a1 Device type spegific parameters

The DESCRIPTOR TYPE CODE field, LU ID TYPE field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT
IDENTIFIER field, LU IDENTIFIER field, and the device type‘specific parameters are described in 6.3.6.1.

The TARGET IDENTIFIER field specifies the SCSI target identifier (see SPI-5).
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7.5.3.6 IEEE 1394 EUI-64 EXTENDED COPY target descriptor format

The target descriptor format shown in table 277 is used by an EXTENDED COPY command to specify an SBP
copy target device using its IEEE 1394 Extended Unique Identifier, 64-bits (EUI-64) and configuration ROM
(Read-Only Memory) directory identifier.

Table 277 — IEEE 1394 EUI-64 EXTENDED COPY target descriptor format

Bit
7 6 5 4 3 2 1
Byte
0 DESCRIPTOR TYPE CODE (E8h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (LYB)
4
LU IDENTIFIER
11
12
EUI-64
19
20
DIRECTORY ID
22
23
Reserved
27
28 . .
a1 Devicé.lype specific parameters

The DESCRIPTOR TYPE CODE field, LU ID TYPE field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATO

IDE

The
ma

Theé DIRECTORY ID field-shall contain the copy target device’s directory identifier, as specified by IS
132

NTIFIER field, LU IDENTIFIER field, and the device type specific parameters are described in 6.3.6.1.

EUI-64 field shall contain the nodé’s unique identifier (EUI-64) obtained from the configuration ROM bu
ion block, as specified by ANS| IEEE 1394a:2000.

NOTE 52 - ANSI IEEE #394a-2000 separately labels the components of the EUI-64 as NODE_VENDOR_I
CHIP_ID_HI and CHIP_ID_LO=~Collectively these form the node’s EUI-64.

13:1994.

R PORT

s infor-

O/IEC
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The target descriptor format shown in table 278 is used by an EXTENDED COPY command to specify an SRP
copy target device using its RDMA SRP target port identifier.

Table 278 — RDMA EXTENDED COPY target descriptor format

Bit
Byte 7 6 5 4 3 1 0
0 DESCRIPTOR TYPE CODE (E7h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (LYB)
4
LU IDENTIFIER
11
12
TARGET PORT IDENTIFIER
27
28 , .
31 Device type specific pafameters

The DESCRIPTOR TYPE CODE field, LU ID TYPE field, PERIPHERAL DEWICE TYPE field, NUL bit, RELATIVE INITIATOR PORT
IDENTIFIER field, LU IDENTIFIER field, and the device type specifi¢\parameters are described in 6.3.6.1.

The TARGET PORT IDENTIFIER field contains the SRP target{port identifier (see SRP).
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7.5.3.8 iSCSI binary IPv4 address EXTENDED COPY target descriptor format

The target descriptor format shown in table 279 is used by an EXTENDED COPY command to specify an iSCSI
copy target device using its binary IPv4 (Internet Protocol version 4) address.

Table 279 — iSCSI binary IPv4 address EXTENDED COPY target descriptor format

Bit
Byte 7 6 5 4 3 2 0
0 DESCRIPTOR TYPE CODE (E5h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (LSB)
4
LU IDENTIFIER
11
12 (MSB)
IPV4 ADDRESS
15 (L$B)
16
Reserved
21
22 (MSB)
PORT NUMBER
23 (L$B)
24 Reserved
25 Reserved
26 (MSB)
INFERNET PROTOCOL NUMBER
27 (L$B)
28 . .
» Device type specific parameters
The DESCRIPTOR TYPE CODE field,.LU ID TYPE field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT
IDENTIFIER field, LU IDENTIFIER field, and the device type specific parameters are described in 6.3.6.1.
The IPv4 ADDRESS field shall contain an IPv4 address (see RFC 791).
The PORT NUMBER/figld shall contain the TCP port number (see 3.1.119). The TCP port number shall conform to
the|requirements defined by iSCSI (see RFC 3720).
The INTERNET/PROTOCOL NUMBER field shall contain an Internet protocol number (see 3.1.54). The Ipternet
profocols number shall conform to the requirements defined by iISCSI (see RFC 3720).
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The target descriptor format shown in table 280 is used by an EXTENDED COPY command to specify a SAS copy

target device using its SAS address.

Table 280 — SAS serial SCSI protocol EXTENDED COPY target descriptor format

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (E9h)
1 LU ID TYPE NUL PERIPHERAL DEVICE TYPE
2 (MSB)
RELATIVE INITIATOR PORT IDENTIFIER
3 (L$B)
4
LU IDENTIFIER
11
12
SAS ADDRESS
19
20
Reserved
27
28 . ¢
a1 Device type spegific parameters

The DESCRIPTOR TYPE CODE field, LU ID TYPE field, PERIPHERAL DEVICE TYPE field, NUL bit, RELATIVE INITIATOR PORT

IDENTIFIER field, LU IDENTIFIER field, and the device type‘specific parameters are described in 6.3.6.1.
The SAS ADDRESS field contains the SAS address\(see SAS).

7.5|4 TransportiD identifiers

7.5]4.1 Overview of TransportiD identifiers

An Japplication client may use a.TransportID to specify an initiator port other than the initiator port that i

b trans-

pofting the command and parameter data (e.g., as an Access identifiers (see 8.3.1.3.2) in ACL ACEs,|as the
initlator port in the I_T nexus to which PERSISTENT RESERVE OUT command with REGISTER AND|MOVE

seryice action (see 5.6.7)yis moving a persistent reservation).

TrapsportIDs (see table 281) shall be at least 24 bytes long and shall be a multiple of four bytes in length.

Table 281 — TransportID format

B 7 6 5 4 3 2 1 (r
Byte
0 FORMAT CODE Reserved PROTOCOL IDENTIFIER
1
SCSI transport protocol specific data
n

The FORMAT CODE field specifies the format of the TransportID. All format codes not specified in this standard are

reserved.

The PROTOCOL IDENTIFIER field (see table 261 in 7.5.1) specifies the SCSI transport protocol to which the Trans-

portlD applies.
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The format of the SCSI transport protocol specific data depends on the value in the PROTOCOL IDENTIFIER field. The
SCSI transport protocol specific data in a TransportID shall only include initiator port identifiers, initiator port
names, or initiator device names (see SAM-3) that persist across hard resets and I_T nexus losses. TransportiD

formats specific to SCSI transport protocols are listed in table 282.

Table 282 — TransportID formats for specific SCSI transport protocols

Protocol
SCSI transport Protocol Standard Reference
Fibre Channel FCP-2 7.5.4.2
Parallel SCSI SPI-5 7.5.4.3
IEEE 1394 SBP-3 7544
Remote Direct Memory Access (RDMA) SRP 7.5.4.5
Internet SCSI (iSCSI) iISCSI 7.5.4.6
SAS Serial SCSI Protocol SAS-1.1 7.54.7

7.5/4.2 TransportlD for initiator ports using SCSI over Fibre Channel

A Hibre Channel TransportID (see table 283) specifies an FCP-2 initiater\port based on the N_Port] Name

belpnging to that initiator port.

Table 283 — Fibre Channel TranspofilD format

Bit
Byte 7 6 4 3 2 1 0
0 FORMAT CODE (00b) Reserved PROTOCOL IDENTIFIER (Oh)
1
Reserved
7
8
N_PORT_NAME
15
16
Reserved
23

The N_PORT_NAME field shall contain the N_Port_Name defined by the Physical Log In (PLOGI) extended link

seryice (see FC-FS).
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A parallel SCSI bus TransportID (see table 284) specifies a SPI-5 initiator port based on the SCSI address of an
initiator port and the relative port identifier of the target port through which the application client accesses the SCSI
target device.

Table 284 — Parallel SCSI bus TransportlD format

Bit
7 6 4 2 1
Byte
0 FORMAT CODE (00b) Reserved PROTOCOL IDENTIFIER (1h)
1 Reserved
2 (MSB)
SCSI ADDRESS
3 (L$B)
4
Obsolete
5
6 (MSB)
RELATIVE TARGET PORT IDENTIFIER
7 (L$B)
8
Reserved
23

The scslI ADDRESS field specifies the SCSI address (see SPI-5).of the initiator port.

The RELATIVE TARGET PORT IDENTIFIER field specifies the'¢elative port identifier (see 3.1.88) of the target
which the initiator port SCSI address applies. If the RELATIVE TARGET PORT IDENTIFIER does not reference & target
port in the SCSI target device, the TransportID is invalid.

7.5(4.4 TransportlD for initiator ports using(SCSI over IEEE 1394

An [EEE 1394 TransportID (see table 285)-5pecifies an SBP-3 initiator port based on the EUI-64 initiator po

belpnging to that initiator port.

Table 285 — IEEE 1394 TransportiD format

pbort for

t name

Bit
Byte 7 6 4 2 1 0
0 FORMAT-CODE (00b) Reserved PROTOCOL IDENTIFIER (3h)
1
Reserved
7
8
EUI-64 NAME
15
16
Reserved
23

The EUI-64 NAME field shall contain the EUI-64 IEEE 1394 node unique identifier (see SBP-3) for an initiator port.
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7.5

.4.5 TransportlID for initiator ports using SCSI over an RDMA interface

A RDMA TransportID (see table 286) specifies an SRP initiator port based on the world wide unique initiator port
name belonging to that initiator port.

Table 286 — RDMA TransportID format

Bit
Byte 7 6 5 4 3 2 1 0

0 FORMAT CODE (00b) Reserved PROTOCOL IDENTIFIER (4h)

1

Reserved

7

8

3 INITIATOR PORT IDENTIFIER

The

7.5

An

INITIATOR PORT IDENTIFIER field shall contain an SRP initiator port identifier (seg-SRP).
4.6 TransportID for initiator ports using SCSI over iSCSI

SCSI TransportID specifies an iSCSI initiator port using one of the TrahsportID formats listed in table 2§

Table 287 — iSCSI TransportiD formats

Format code Description
00b Initiator port is identified using the world«wide unique initiator device name of the iSCSI
initiator device containing the initiator.port (see table 288).
01b Initiator port is identified using thesworld wide unique initiator port identifier (see table 2§9).
10b - 11b Reserved

iSC
shd
A i
wo

S| TransportlDs with a format code of 08b may be rejected. iSCSI TransportIDs with a format code
uld not be rejected.

BCSI TransportID with the format code set to 00b (see table 288) specifies an iSCSI initiator port based
Id wide unique initiator devicesname of the iSCSI initiator device containing the initiator port.

Table 288 — iSCSI initiator device TransportID format

of 01b

on the

Bit
Byte 7 6 5 4 3 2 1 0
0 FORMAT CODE (00b) Reserved PROTOCOL IDENTIFIER (5h)
1 Reserved
2 (MSB)
ADDITIONAL LENGTH (m-3)
3 (LSB)
4 (MSB)
ISCSI NAME
m (LSB)

The ADDITIONAL LENGTH field specifies the number of bytes that follow in the TransportID. The additional length shall
be at least 20 and shall be a multiple of four.

The null-terminated, null-padded (see 4.4.2) iscsI NAME field shall contain the iSCSI name of an iSCSI initiator
node (see RFC 3720). The first 1IscsI NAME field byte containing an ASCII null character terminates the 1SCSI NAME
field without regard for the specified length of the iISCSI TransportID or the contents of the ADDITIONAL LENGTH field.
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NOTE 53 - The maximum length of the iISCSI TransportID is 228 bytes because the iSCSI name length does not

exceed 223 bytes.

If a iISCSI TransportID with the format code set to 00b appears in a PERSISTENT RESERVE OUT parameter list
(see 6.12.3), all initiator ports known to the device server with an iISCSI node name matching the one in the Trans-
portlD shall be registered.

If a iISCSI TransportID with the format code set to 00b appears in an ACE access identifier (see 8.3.1.3.2), the
logical units listed in the ACE shall be accessible to any initiator port with an iSCSI node name matching the value

int
ong

€ TransporttbThe access controfs coordimator shatt Tejectany command that attempts to defime moye than
ACEs with an iSCSI TransportlD access identifier containing the same iSCSI name. The command-ghall be

terfninated with CHECK CONDITION status, with the sense key ILLEGAL REQUEST, and the additional sense

COdQ

A i
WO

e set to INVALID FIELD IN PARAMETER LIST.

Id wide unique initiator port identifier.

Table 289 — iSCSlI initiator port TransportiD format

BCSI TransportID with the format code set to 01b (see table 289) specifies an iSCSI initiator port basefl on its

Bit
Byte 7 6 5 4 3 2 1 0
0 FORMAT CODE (01b) Reserved PROTOCOL IDENTIFIER (5h)
1 Reserved
2 (MSB)
ADDITIONAL LENGTH (m-3)
3 (L$B)
4 (MSB)
ISCSI NAME
h-1 (L$B)
n (MSB)
SEPARATOR (2C 692C 3078h)
N+4 (L$B)
N+5 (MSB)
ISCSI INITIATOR SESSION ID
m (L$B)
The ADDITIONAL LENGTH field spegifies the number of bytes that follow in the TransportlD encompassing the IScsi

NAN
mu

The
shd

The

tiple of four.

[l not be null-terminated (see 4.4.2) and shall not be padded.

SEPARATOR'field shall contain the five ASCII characters ",i,0x".

NOTE 54 - The notation used to define the SEPARATOR field is described in 3.6.1.

IE, SEPARATOR, and ISCSIINITIATOR SESSION ID fields. The additional length shall be at least 20 and shall be a

Iscs! NAME field §hall contain the iISCSI name of an iSCSI initiator node (see RFC 3720). The IscsI NAME field

Th

null-terminated, null-padded ISCSI INITIATOR SESSION 1D Tield shall contain the 1SUSI Initiator session identifier

(see RFC 3720) in the form of ASCII characters that are the hexadecimal digits converted from the binary iSCSI
initiator session identifier value. The first ISCSI INITIATOR SESSION ID field byte containing an ASCII null character
terminates the 1SCSI INITIATOR SESSION ID field without regard for the specified length of the iISCSI TransportID or the
contents of the ADDITIONAL LENGTH field.


https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E) -318 -

7.5.4.7 TransportlD for initiator ports using SCSI over SAS Serial SCSI Protocol

A SAS Serial SCSI Protocol (SSP) TransportID (see table 290) specifies a SAS initiator port that is communicating
via SSP using the SAS address belonging to that initiator port.

Table 290 — SAS Serial SCSI Protocol TransportID format

Bit
Byte 7 6 5 4 3 2 1 0
0 FORMAT CODE (00b) Reserved PROTOCOL IDENTIFIER (6h)
1
Reserved
3
4
SAS ADDRESS
11
12
Reserved
23

The sAs ADDRESS field specifies the SAS address of the initiator port.
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7.6 Vital product data parameters

7.6.1 Vital product data parameters overview and page codes
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This subclause describes the vital product data (VPD) page structure and the VPD pages (see table 291) that are
applicable to all SCSI devices. These VPD pages are returned by an INQUIRY command with the EVPD bit set to
one (see 6.4) and contain vendor specific product information about a logical unit and SCSI target device. The vital
product data may include vendor identification, product identification, unit serial numbers, device operating defini-
tions, manufacturing data, field replaceable unit information, and other vendor specific information. This standard

deflnes the structure of the vital product data, but not the contents.

Table 291 — Vital product data page codes

Support
Page code | VPD Page Name Reference | Requirements
01h - 7Fh | ASCII Information 7.6.2 Optional
83h Device Identification 7.6.3 Mandatory
86h Extended INQUIRY Data 7.6.4 Optional
85h Management Network Addresses 7.6.5 Optional
87h Mode Page Policy 7.6.6 Optional
81h Obsolete 3.3.7
82h Obsolete 3.3.7
88h SCSI Ports 7.6.7 Optional
84h Software Interface Identification 7.6.8 Optional
00h Supported VPD Pages 7.6.9 Mandatory
80h Unit Serial Number 7.6.10 Optional
89h - AFh | Reserved
BOh - BFh | (See specific device type)
COh - FFh | Vendor specific

Annex D contains a listing of VPD page codes in numeric order.

7.6]2 ASCII Information VPD page

The ASCII Information VPD page (see table 292) contains information for the field replaceable unit code r¢turned
in the sense data (see 4.5):

Table 292 — ASCII Information VPD page

Bit
Byte 7 6 5 4 3 2 1 (
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (01h - 7Fh)
2 Reserved
3 PAGE LENGTH (n-3)
4 ASCII LENGTH (m-4)
5 (MSB)
ASCII INFORMATION
m (LSB)
m+1
Vendor specific information
n
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The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field are defined in 6.4.2.

The PAGE CODE field contains the same value as in the PAGE OR OPERATION CODE field of the INQUIRY CDB (see
6.4) and is associated with the FIELD REPLACEABLE UNIT CODE field returned in the sense data.

The
LEN

The
fiel
LEN

The
cod
gra
The
7.6

7.6

NOTE 55 - The FIELD REPLACEABLE UNIT CODE field in the sense data provides for 255 possible codes, while the
PAGE CODE field provides for only 127 possible codes. For that reason it is not possible to return ASCII Information

VPD pages for the upper code values.

GTH field and the

CDB ALLOCATION LENGTH field is defined in 4.3.4.6.
ASCII LENGTH field specifies the length in bytes of the Ascil INFORMATION field that follows. A value lof zer
GTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

ASCII INFORMATION field contains ASCII information concerning the field replaceable unit identified by th
e. The data in this field shall be formatted in one or more character string lines."Each line shall contz
bhic codes (i.e., code values 20h through 7Eh) and shall be terminated with a.NULL (00h) character.
contents of the vendor specific information field is not defined in this standard.

3 Device ldentification VPD page

3.1 Device Identification VPD page overview

The Device Identification VPD page (see table 293) provides the means to retrieve identification desqg

apg
ass

Ide
mo

lying to the logical unit. Logical units may have more than one identification descriptor (e.g., if several t
ociations of identifier are supported). Device identifiers consist of one or more of the following:

a) Logical unit names;

b) SCSI target port identifiers;

c) SCSil target port names;

d) SCSil target device names;

e) Relative target port identifiers;

f) SCSI target port group number; or
g) Logical unit group number.

Linted media, in the case’ of removable media devices. Operating systems are expected to use the ident

D in this

i indicates that no ASCII information is available for the specified page code. The relationship-between the Ascli

e page
in only

riptors
ypes or

ntification descriptors shall be assigned to the peripheral device (e.g., a disk drive) and not to the clirrently

fication
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descriptors during system configuration activities to determine whether alternate paths exist for the same
peripheral device.

Table 293 — Device ldentification VPD page

Bit
Byte 7 6 5 4 2 0
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (83M)
(MSB)
PAGE LENGTH (n-3)
(L$B)
Identification descriptor list
4
Identification descriptor (first)
Identification descriptor (last)
n

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field.intable 293 are as defined in 6.4.2.

The PAGE LENGTH field indicates the length of the identification descriptor list. The relationship between the PAGE
LENGTH field and the CDB ALLOCATION LENGTH field is defined'in'4.3.4.6.

Eag¢h identification descriptor (see table 294) containsinformation identifying the logical unit, SCSI targef device
corftaining the logical unit, or access path (i.e., target port) used by the command and returned parametg¢r data.

The Device ldentification VPD page shall contain the identification descriptors enumerated in 7.6.3.2.

Table(294 — Identification descriptor

Bit
7 6 5 4 2 (
Byte
0 PROTOCOL IDENTIFIER CODE SET
1 PIV Reserved ASSOCIATION IDENTIFIER TYPE
2 Reserved
3 IDENTIFIER LENGTH (n-3)
4
IDENTIFIER
n

The PROTOCOL IDENTIFIER f|eId may indicate the SCSI transport protocol to which the identification degcriptor

apptres:

vice) or

the PIV bit is set to zero, then the PROTOCOL IDENTIFIER f|eId contents are reserved If the ASSOCIATION field contains
a value of 01b or 10b and the PIV bit is set to one, then the PROTOCOL IDENTIFIER field shall contain one of the values
shown in table 261 (see 7.5.1) to indicate the SCSI transport protocol to which the identification descriptor applies.
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The coDE SET field indicates the code set used for the IDENTIFIER field, as described in table 295. This
intended to be an aid to software that displays the IDENTIFIER field.

Table 295 — cODE SET field

Code Description

Oh Reserved
1h The IDENTIFIER field shall contain binary values.

field is

2k The-bENFHHER-field-shal-containr-ASGH-printable-charasters
(i.e., code values 20h through 7Eh)

3h The IDENTIFIER field shall contain ISO/IEC 10646-1 (UTF-8)
codes

4h - Fh Reserved

A protocol identifier valid (PIv) bit set to zero indicates the PROTOCOL IDENTIFIER field contents are reservedl. If the

ASHOCIATION field contains a value of 01b or 10b, then a PIv bit set to one indicates th&>PROTOCOL IDENTIFI
contains a valid protocol identifier selected from the values shown in table 261 (see 7.5.1). If the ASSOCIATI
conftains a value other than 01b or 10b, then the PIV bit contents are reserved.

The ASSOCIATION field indicates the entity with which the IDENTIFIER field is @associated, as described in table
a Idgical unit returns an Identification descriptor with the ASSOCIATION field set to 00b or 10b, it shall return th
deqdcriptor when it is accessed through any other |_T nexus.

Table 296 — AssocIATION/field

ER field
DN field

296. If
P same

Code | Description

DOb | The IDENTIFIER field is associated with the addressed logical unit.

D1b | The IDENTIFIER field is associated with the target port that received the request.

10b | The IDENTIFIER field is associated with the)SCSI target device that contains the addressed logical
11b | Reserved

unit.

The IDENTIFIER TYPE field (see table 297).indicates the format and assignment authority for the identifier.

Table 297 — IDENTIFIER TYPE field

Code Description Reference
Oh Vendor specific 7.6.3.3
1h T10 vendor ID based 7.6.3.4
2h EUI-64 based 7.6.3.5
3h NAA 7.6.3.6
4h Relative target port identifier 7.6.3.7
5h Target port group 7.6.3.8
6h Logical unit group 7.6.3.9
7 D5 fogicatunitdentifier 76.3.10
8h SCSI name string 7.6.3.11

9h - Fh | Reserved

The IDENTIFIER LENGTH field indicates the length in bytes of the IDENTIFIER field. The relationship between the

IDENTIFIER LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The IDENTIFIER field contains the identifier as described by the ASSOCIATION, IDENTIFIER TYPE, CODE SET, and

IDENTIFIER LENGTH fields.
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7.6.3.2 Device identification descriptor requirements
7.6.3.2.1 Identification descriptors for logical units other than well known logical units

For each logical unit that is not a well known logical unit, the Device ldentification VPD page shall include at least
one identification descriptor in which a logical unit name (see SAM-3) is indicated. The identification descriptor
shall have the ASSOCIATION field set to 00b (i.e., logical unit) and the IDENTIFIER TYPE field set to:

a) 1h(i.e., T10 vendor ID based);
b) 2h (i.e., EUl-64-based),

c) 3h(i.e., NAA); or

d) 8h (i.e., SCSI name string).

At Ipast one identification descriptor should have the IDENTIFIER TYPE field set to:

a) 2h (i.e., EUI-64-based);
b) 3h (i.e., NAA); or
¢) 8h (i.e., SCSI name string).

In the case of virtual logical units (e.g., volume sets as defined by SCC-2), identification descriptors should contain
an [DENTIFIER TYPE field set to:

a) 2h (i.e., EUI-64-based);
b) 3h (i.e., NAA); or
¢) 8h (i.e., SCSI name string).

In the case of virtual logical units that have an EUI-64 based)identification descriptor (see 7.6.3.5) the IDENTIFIER
LENGTH field should be set to:

a) 0Ch (i.e., EUI-64-based 12-byte identifier); ok
b) 10h (i.e., EUI-64-based 16-byte identifier):

In the case of virtual logical units that have an"NAA identification descriptor (see 7.6.3.6) the NAA field should be set
to @h (i.e., IEEE Registered Extended).

The¢ Device Identification VPD page shall contain the same set of identification descriptors with the ASSOLIATION
fielgl set to 00b (i.e., logical unit)-regardless of the I_T nexus being used to retrieve the identification descriptors.

Forl logical units that are-not"well known logical units, the requirements for SCSI target device identification
degcriptors are defineddn,7.6.3.2.4 and the requirements for SCSI target port identification descriptors are fdefined
in 71.6.3.2.3.

7.6{3.2.2 Identification descriptors for well known logical units

Well known-logical units shall not return any identification descriptors with the ASSOCIATION field set to 0Qb (i.e.,
logicalunit).

The Device Identification VPD page shall contain the same set of identiication descriptors with the ASSOCIATION
field set to 10b (i.e., SCSI target device) regardless of the I_T nexus being used to retrieve the identification
descriptors.

7.6.3.2.3 Identification descriptors for SCSI target ports

7.6.3.2.3.1 Relative target port identifiers

For the target port through which the Device Identification VPD page is accessed, the Device Identification VPD
page should include one identification descriptor with the ASSOCIATION field set to 01b (i.e., target port) and the
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IDENTIFIER TYPE field set to 4h (i.e., relative target port identifier) identifying the target port being used to retrieve the
identification descriptors.

7.6.

3.2.3.2 Target port names or identifiers

For the SCSI target port through which the Device Identification VPD page is accessed, the Device Identification
VPD page should include one identification descriptor in which the target port name or identifier (see SAM-3) is
indicated. The identification descriptor, if any, shall have the ASSOCIATION field set to 01b (i.e., target port) and the
IDENTIFIER TYPE field set to:

If th
ded
def
7.6

If th

mofe identification descriptors for the SCSI target device. If the SCSI target‘device does not contain a wel
cal unit, the Device ldentification VPD page should have one or more identification descriptors for the SCSI

log
targ

a) 2h (i.e., EUI-64-based);

b) 3h (i.e., NAA); or

¢) 8h (i.e., SCSI name string).
e SCSI transport protocol standard (see 3.1.102) for the target port defines target port names, the identif
criptor, if any, shall contain the target port name. If the SCSI transport protocol for'the target port do
ne target port names, the identification descriptor, if any, shall contain the target portidentifier.
3.2.4 Identification descriptors for SCSI target devices

e SCSI target device contains a well known logical unit, the Device |dentification VPD page shall have

et device.

ication
es not

one or
known

Eac¢h SCSI target device identification descriptor, if any, shall have the ASSOCIATION field set to 10b (i.e[, SCSI

targ

The Device Identification VPD page shall contain identification descriptors, if any, for all the SCSI target
narpes for all the SCSI transport protocols_supported by the SCSI target device.

7.6

If th
the

et device) and the IDENTIFIER TYPE field set to:
a) 2h (i.e., EUI-64-based);

b) 3h (i.e., NAA); or
¢) 8h (i.e., SCSI name string).

3.3 Vendor specific identifier format

identifier is globally unique (i.e., the identifier is vendor specific). Table 298 defines the IDENTIFIER field f

Table 298 — Vendor specific IDENTIFIER field format

device

e identifier type is Oh (i.e5; yendor specific), no assignment authority was used and there is no guaranlee that

rmat.

Bit
yte

VENDOR SPECIFIC IDENTIFIER
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.4 T10 vendor ID based format

e identifier type is 1h (i.e., T10 vendor ID based), the IDENTIFIER field has the format shown in table 299.

Table 299 — T10 vendor ID based IDENTIFIER field format

14776-453 © ISO/IEC:2009E)

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSR)
710 VENDOR IDENTIFICATION
7 (LYB)
8
VENDOR SPECIFIC IDENTIFIER
n

The T10 VENDOR IDENTIFICATION field contains eight bytes of left-aligned ASCII data (s€e-4.4.1) identify,

verldor of the product. The data shall be left aligned within this field.The T10 vendor.identification shall
asgigned by INCITS. A list of assigned T10 vendor identifications is in Annex E and on the T10 web site
wwpw.T10.0rg).

Thd
IDE
cor
INC
7.6

7.6

7.6

If th
forr

NTIFIER field is unique in a way that makes the entire IDENTIFIER field unique. A recommended me

DUIRY data (see 6.4.2) and the PRODUCT SERIAL NUMBER fi€ld from the Unit Serial Number VPD pag

NOTE 56 - The T10 web site (http://www.t10.0rg) provides a convenient means to request an identification code.
organization associated with the T10 vendor identification is responsible for ensuring that the VENDOR S
structing a unique IDENTIFIER field is to concatenate the PRODUCT IDENTIFICATION field from the st
10).

3.5 EUI-64 based identifier format
3.5.1 EUI-64 based identifier format overview

e identifier type is 2h (i.e., EUI-64 based.identifier), the IDENTIFIER LENGTH field (see table 300) indica
hat of the identification descriptor.

Table’300 — EUI-64 based identifier lengths

Identifier'Length | Description Reference
08h EUI-64 identifier 7.6.3.5.2
0Ch EUI-64 based 12-byte identifier 7.6.3.5.3
10h EUI-64 based 16-byte identifier 7.6.3.5.4

All other values | Reserved

ing the
be one
(http://

PECIFIC
hod of
andard
e (see

tes the
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7.6.3.5.2 EUI-64 identifier format

If the identifier type is 2h (i.e., EUI-64 based identifier) and the IDENTIFIER LENGTH field is set to 08h, the IDENTIFIER

field has the format shown in table 301. The CODE SET field shall be set to 1h (i.e., binary).

Table 301 — EUI-64 IDENTIFIER field format

Bit
Byte 7 6 5 4 3 2 1 0
0 MSB
( ) IEEE COMPANY_ID
> (L3B)
3 MSB
( ) VENDOR SPECIFIC EXTENSION IDENTIFIER
7 (L$B)

The IEEE COMPANY_ID field contains a 24 bit OUI (see 3.1.74) assigned by the IEEE.

The VENDOR SPECIFIC EXTENSION IDENTIFIER field contains a 40 bit numeric value that is uniquely assigned
orgpnization associated with the IEEE company_id as required by the IEEE defifition of EUI-64 (see 3.1.37

7.6{3.5.3 EUI-64 based 12-byte identifier format

If the identifier type is 2h (i.e., EUI-64 based identifier) and the IDENTIFIER LENGTH field is set to 0Ch, the IDE

field has the format shown in table 302. The CODE SET field shall be set to 1h (i.e., binary).

Table 302 — EUI-64 based 12-byte IDENTIFIER field format

by the

~

NTIFIER

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) |IEEE COMPANY_ID
2 (L$B)
3 MSB
( ) VENDOR SPECIFIC EXTENSION IDENTIFIER
7 (L9B)
8 MSB
( ) DIRECTORY ID
11 (L9B)

The IEEE COMPANY_ID fiefd and VENDOR SPECIFIC EXTENSION IDENTIFIER field are defined in 7.6.3.5.2.

The¢ DIRECTORY Ipyfield contains a directory identifier, as specified by ISO/IEC 13213:1994.

NOTE.57 * The EUI-64 based 12 byte format may be used to report IEEE 1394 target port identifiers (see SBP-3).
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7.6.3.5.4 EUI-64 based 16-byte identifier format
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If the identifier type is 2h (i.e., EUI-64 based identifier) and the IDENTIFIER LENGTH field is set to 10h, the IDENTIFIER

field has the format shown in table 303. The CODE SET field shall be set to 1h (i.e., binary).

Table 303 — EUI-64 based 16-byte IDENTIFIER field format

Bit
Byte 7 6 5 4 3 2 0
0 MSB
( ) IDENTIFIER EXTENSION
7 (L9B)
8 MSB
( ) IEEE COMPANY_ID
0 (L9B)
11 MSB
( ) VENDOR SPECIFIC EXTENSION IDENTIFIER
15 (L9B)

The IDENTIFIER EXTENSION field contains a 64 bit numeric value.

The IEEE COMPANY_ID field and VENDOR SPECIFIC EXTENSION IDENTIFIER field-are defined in 7.6.3.5.2.

7.613.6 NAA identifier format

7.6/3.6.1 NAA identifier basic format

If the identifier type is 3h (i.e., NAA identifier), the IDENTIFIER field has the format shown in table 304. This fq

compatible with the Name_ldentifier format defined’in FC-FS.

NOTE 58 - The EUI-64 based 16-byte format may be used to report SCStover RDMA target port identifiers (see

Table 304 >— NAA IDENTIFIER field format

SRP).

rmat is

Bit
Byte 7 6 5 4 3 2 (
0 NAA
1
NAA specific data
n

The Name Address Authority (NAA) field (see table 305) defines the format of the NAA specific data in the identifier.

Table 305 — Name Address Authority (NAA) field

Code Description Reference
2h IEEE Extended 7.6.3.6.2
5h IEEE Registered 7.6.3.6.3
6h IEEE Registered Extended 7.6.3.6.4

Oh-1h | Reserved

3h-4h | Reserved

7h - Fh | Reserved
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7.6.3.6.2 NAA IEEE Extended identifier format

If NAA is 2h (i.e., IEEE Extended), the eight byte fixed length IDENTIFIER field shall have the format shown in table
306. The coDE SET field shall be set to 1h (i.e., binary) and the IDENTIFIER LENGTH field shall be set to 08h.

Table 306 — NAA IEEE Extended IDENTIFIER field format

Bit
Byte 7 6 5 4 3 2 1 0
0 NAA (2h) (MSB)
1 VENDOR SPECIFIC IDENTIFIER A (LYB)
2 (MSB)
IEEE COMPANY_ID
4 (LYB)
5 (MSB)
VENDOR SPECIFIC IDENTIFIER B
7 (LYB)
The IEEE COMPANY_ID field contains a 24 bit canonical form OUI (see 3.1.74) assigned by the IEEE.

The VENDOR SPECIFIC IDENTIFIER A contains a 12 bit numeric value that is-uniquely assigned by the orgar

asgociated with the IEEE company_id.

The VENDOR SPECIFIC IDENTIFIER B contains a 24 bit numeric valde)that is uniquely assigned by the orgar

asgociated with the IEEE company_id.

format includes 36 bits vendor specific identifier in two fields.

7.6{3.6.3 NAA IEEE Registered identifier format

NOTE 59 - The EUI-64 identifier format includes a 40 bit.vendor specific identifier. The IEEE Extended identifi

ization

ization

2
=

If NAA is 5h (i.e., IEEE Registered), the eight byte fixed length IDENTIFIER field shall have the format shown jn table
307. The coDE SET field shall be set to 1h{i:e., binary) and the IDENTIFIER LENGTH field shall be set to 08h.
Table 307 —'NAA IEEE Registered IDENTIFIER field format
Bit
Byte 7 6 5 4 3 2 1 (
0 NAA (5h) (MSB)
1
5 IEEE COMPANY_ID
3 (LSB) | (MsB)
4
VENDOR SPECIFIC IDENTIFIER
7 (LSB)

The IEEE COMPANY_ID field contains a 24 bit canonical form OUI (see 3.1.74) assigned by the IEEE.

The VENDOR SPECIFIC IDENTIFIER a 36 bit numeric value that is uniquely assigned by the organization associated

with the IEEE company_id.

NOTE 60 - The EUI-64 identifier format includes a 40 bit vendor specific identifier. The IEEE Registered identifier

format includes a 36 bit vendor specific identifier.
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3.6.4 NAA IEEE Registered Extended identifier format
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If NAA is 6h (i.e., IEEE Registered Extended), the sixteen byte fixed length IDENTIFIER field shall have the format
shown in table 308. The coDE SET field shall be set to 1h (i.e., binary) and the IDENTIFIER LENGTH field shall be set to

10h.
Table 308 — NAA IEEE Registered Extended IDENTIFIER field format
Bit
7 6 5 4 3 2 1
Byte
0 NAA (6h) (MSB)
1
5 IEEE COMPANY_ID
3 (LSB) (MSB)
4
VENDOR SPECIFIC IDENTIFIER
7 (LSB)
8 (MSB)
VENDOR SPECIFIC IDENTIFIER (EXTENSION
15 (LSB)
The IEEE COMPANY_ID field contains a 24 bit canonical form OUI (see 3:4.74) assigned by the IEEE.

Th
wit

The¢ VENDOR SPECIFIC IDENTIFIER EXTENSION a 64'bit numeric value that is assigned to make the IDENTIFI

uni

7.6

If th
the
and
ide

VENDOR SPECIFIC IDENTIFIER a 36 bit numeric value that is<uniquely assigned by the organization ass
the IEEE company_id.

NOTE 61 - The EUI-64 identifier format includes a 40 bjt\vendor specific identifier. The IEEE Registered Extende
identifier format includes a 36 bit vendor specific identifier.
jue.

3.7 Relative target port identifier format

n the IDENTIFIER field shall have the format shown in table 309. The CODE SET field shall be set to 1h (i.e.,
the IDENTIFIER LENGTH field shall be set to 04h. If the ASSOCIATION field does not contain 01b, use
ntifier type is reservedy

Table 309 — Relative target port IDENTIFIER field format

Dciated

ER field

e identifier type is 4h (i.e., relative target port identifier) and the ASSOCIATION field contains 01b (i.e., targgt port),

binary)
of this

Bit
Byte 7 6 5 4 3 2 1 (
0
y Obsolete
2 MSB
( ) RELATIVE TARGET PORT IDENTIFIER
3 (LSB)



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

14776-453 © ISO/IEC:2009(E) -330 -

The RELATIVE TARGET PORT IDENTIFIER field (see table 310) contains the relative port identifier (see 3.1.88) of the
target port on which the INQUIRY command was received.

Table 310 — RELATIVE TARGET PORT IDENTIFIER field

Code Description
Oh Reserved
1h Relative port 1, historically known as port A

7.6

If th
fixg
bin
ide

2h Ralativia nart 2 hictaricallyy knaown ac nart B
=t et POt THStO ey (K ROWHaS POt

3h - FFFFh | Relative port 3 through 65 535

3.8 Target port group identifier format

e identifier type is 5h (i.e., target port group) and the ASSOCIATION value is 01b (i.e., target'port), the fd
d length IDENTIFIER field shall have the format shown in table 311. The coDE SET figld\shall be set to

htifier type is reserved.

Table 311 — Target port group IDENTIFIER field format

ur byte
h (i.e.,

hry) and the IDENTIFIER LENGTH field shall be set to 04h. If the ASSOCIATION field doesinot contain 01b, usg of this

Bit
yte

Reserved

(MSB)

TARGET RORT GROUP

w [ Nh|=|O

(L9

B)

The

7.6

A lq
por
uni

If th
fixg
bin
ide

TARGET PORT GROUP field indicates the target.port group to which the target port is a member (see 5.8)
3.9 Logical unit group identifier format

gical unit group is a group of logicat bihits that share the same target port group (see 5.8) definitions. Th
t groups maintain the same target port group asymmetric access states for all logical units in the same

group. A logical unit shall be<in'no more than one logical unit group.

e identifier type is 6h (i.exAogical unit group) and the ASSOCIATION value is 00b (i.e., logical unit), the fg
d length IDENTIFIER field'shall have the format shown in table 312. The CODE SET field shall be set to

ntifier type is reserved.

Table 312 — Logical unit group IDENTIFIER field format

b target
logical

ur byte
h (i.e.,

hry) and the IDENTIFIER LENGTH field shall be set to 04h. If the ASSOCIATION field does not contain 00b, us¢ of this

Bit
Byte 7 6 5 4 3 2 1 (
0
] Reserved
2 MSB
( ) LOGICAL UNIT GROUP
3 (LSB)

The LOGICAL UNIT GROUP field indicates the logical unit group to which the logical unit is a member.
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7.6.3.10 MDS5 logical unit identifier format

If the identifier type is 7h (i.e., MD5 logical unit identifier) and the ASSOCIATION value is 00b (i.e., logical unit), the
IDENTIFIER field has the format shown in table 313. The CODE SET field shall be set to 1h (i.e., binary). The MD5
logical unit identifier shall not be used if a logical unit provides unique identification using identifier types 2h (i.e.,
EUI-64 based identifier), 3h (i.e., NAA identifier), or 8h (i.e., SCSI name string). A bridge device may return a MD5
logical unit identifier type for that logical unit that does not support the Device Identification VPD page (see 7.6.3).

If the ASSOCIATION field does not contain 00b, use of this identifier type is reserved.

Table 313 — MD5 logical unit IDENTIFIER field format

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
( ) MD5 LOGICAL UNIT IDENTIFIER
15 (L9B)

The MD5 LOGICAL UNIT IDENTIFIER field contains the message digest of the supplied-message input. The m
digest shall be generated using the MD5 message-digest algorithm as specified’in RFC 1321 (see 2.3) |

follpwing information as message input:

The contents of the T10 VENDOR IDENTIFICATION field in the standard INQUIRY data (see 6.4.2);
The contents of the PRODUCT IDENTIFICATION field in the standard INQUIRY data;

AN =
N N N e

¢

The contents of the PRODUCT SERIAL NUMBER field in the UJnit Serial Number VPD page (see 7.6.10);
The contents of a vendor specific IDENTIFIER field (type.Oh) from the Device Identification VPD page
The contents of a T10 vendor ID based IDENTIFIER field' (type 1h) from the Device |dentification VPL

If alfield or page is not available, the message input forithat field or page shall be 8 bytes of ASCII space chg

(i.e|, 20h).

The uniqueness of the MD5 logical unit identifier is dependent upon the relative degree of randomness (
entfopy) of the message input. If it is found that two or more logical units have the same MDS5 logical unit id
the|application client should determine in@vendor specific manner whether the logical units are the same ¢ntities.

The MD5 logical unit identifier example described in this paragraph and shown in table 314 and table 315
normative part of this standard,-The data available for input to the MD5 algorithm for this example is shown

314.

Table 314 — MD5 logical unit identifier example available data

pssage
vith the

; and
page.

racters

.e., the
entifier,

s nota
n table

MD5 message input Available | Contents

T10 VENDOR IDENTIFICATION field Yes T10

PRODUCT IDENTIFICATION field Yes MD5 Logical Unit
PRODUCT SERIAL NUMBER field Yes 01234567
vendor specific IDENTIEIER field No

T10 vendor ID based IDENTIFIER field No
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The concatenation of the fields in table 314 to form input to the MD5 algorithm is shown in table 315.

Table 315 — Example MD5 input for computation of a logical unit identifier

Bytes Hexadecimal values ASCIl values

00-15 54 31 30 20 20202020 4D 44 35 20 4C 6F 67 69 T10 MDS5 Logi
16 — 31 63 61 6C 20 55 6E 69 74 30 31 32 33 34 35 36 37 cal Unit01234567
32 —-47 20202020 20202020 20202020 20202020

Bas
bag

7.6

If th
SET

NOTE—Non-printing ASCiitharacters are shownas -~

ed on the example inputs shown in table 314 and the concatenation of the inputs shown in table 315,
e 16 algorithm described in RFC 1321 produces the value 8FAC A22A 0ACO 3839 1255 25F2 0EFE 2K

3.11 SCSI name string identifier format

e identifier type is 8h (i.e., SCSI name string), the IDENTIFIER field has the format shown in table 316. Th
field shall be set to 3h (i.e., UTF-8).

Table 316 — SCSI name string IDENTIFIER field format

e MD5
7Eh.

e CODE

Bit
Byte 7 6 5 4 3 2 1 (
0
SCSI NAME STRING
n
The null-terminated, null-padded (see 4.4.2) sCSI NAME STRING field contains a UTF-8 format string. The number of

byt
shdg

The

If th
cha
hex
no

bS in the SCSI NAME STRING field (i.e., the value in the IDENTIFIER LENGTH field) shall be no larger than 2
Il be a multiple of four.

SCSI NAME STRING field starts with either;
a) The four UTF-8 characters "euifsconcatenated with 16, 24, or 32 hexadecimal digits (i.e., the

digit shall be the most significant four bits of the first byte (i.e., most significant byte) of the EUI-64
identifier;

b) The four UTF-8 characters "naa." concatenated with 16 or 32 hexadecimal digits for an NAA identif
7.6.3.6). The first-hexadecimal digit shall be the most significant four bits of the first byte (i.e., mos
icant byte) of the-INAA identifier; or

c) The four UTE-8 characters "ign." concatenated with an iSCSI name for an iSCSI-name based iq
(see iISCSH).

€ ASSOCIATION field is set to 00b (i.e., logical unit) and the scsi NAME STRING field starts with the four
racters=“ign.”, the scsi NAME STRING field ends with the five UTF-8 characters ",L,0x" concatenated

more than 16 hexadecimal digits. The logical unit name extension is assigned by the SCSI target device

56 and

UTF-8

characters 0 through 9 and Athrough F) for an EUI-64 based identifier (see 7.6.3.5). The first hexadlecimal

based

er (see
signif-

entifier

UTF-8
vith 16

adecimal digits for the logical unit name extension. The logical unit name extension is a UTF-8 string containing

vendor

an

shall be assigned so the logical unit name 1S worldwide unique.

If the ASSOCIATION field is set to 01b (i.e., target port), the scsi NAME STRING field ends with the five UTF-8
characters ";t,0x" concatenated with two or more hexadecimal digits as specified in the applicable SCSI transport
protocol standard (see 3.1.102).

If the ASSOCIATION field is set to 10b (i.e., SCSI target device), the scsI NAME STRING field has no additional
characters.

NOTE 62 - The notation used in this subclause to specify exact UTF-8 character strings is described in 3.6.1.
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7.6.4 Extended INQUIRY Data VPD page

The Extended INQUIRY Data VPD page (see table 317) provides the application client with a means to obtain
information about the logical unit.

Table 317 — Extended INQUIRY Data VPD page

Bit
7 6 5 4 3 2 1 0

Byte

0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE

1 PAGE CODE (86h)

2 Reserved

3 PAGE LENGTH (3Ch)

4 Reserved RTO GRD_CHK APP_CHK REF_|CHK

5 Reserved GROUP_SUP | PRIOR_SUP | HEADSUP! ORDSUP SIMASUP

6 Reserved NV_SUP V_3uP

7

Reserved
63

The

The
bet

Ar

ownership of the LOGICAL BLOCK REFERENCE TAG fieldiin the protection information (see SBC-2), if any. A RT(

to ¢
fiel

Ag
fiel
chsd

An
BLQ
tha

Ar
RER
dey

Ad

PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE fieldrare as defined in 6.4.2.

PAGE LENGTH field specifies the length of the following VPD page data and shall be set to 60. The relat
veen the PAGE LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

bference tag ownership (RTO) bit set to zero indicates that the logical unit does not support applicatio

ne indicates that the logical unit supports application client ownership of the LOGICAL BLOCK REFEREN
.

uard check (GRD_CHK) bit set to zero indicates that the device server does not check the LOGICAL BLOCK|
i in the protection information (se€ SBC-2), if any. A GRD_CHK bit set to one indicates that the device
cks the LOGICAL BLOCK GUARD field in the protection information, if any.

application tag check (APP\.CHK) bit set to zero indicates that the device server does not check the L
CK APPLICATION TAG field in’the protection information (see SBC-2), if any. An APP_CHK bit set to one in
the device server cheeks the LOGICAL BLOCK APPLICATION TAG field in the protection information, if any.

pference tag chéck(REF_CHK) bit set to zero indicates that the device server does not check the LOGICAL

ionship

n client
bit set
CE TAG

GUARD
server

OGICAL
dicates

BLOCK

ERENCE TAG field in the protection information (see SBC-2), if any. A REF_CHK bit set to one indicates that the

ice server-checks the LOGICAL BLOCK REFERENCE TAG field in the protection information, if any.

rouping function supported (GROUP_SUP) bit set to one indicates that the grouping function (see SB

suq

C-2)is
orted.

ported by the device server. A GROUP_SUP bit set to zero indicates that the grouping function is not supg

A priority supported (PRIOR_SUP) bit set to one indicates that task priority (see SAM-3) is supported by the logical
unit. A PRIOR_SUP bit set to zero indicates that task priority is not supported.

A head of queue supported (HEADSUP) bit set to one indicates that the HEAD OF QUEUE task attribute (see SAM-3) is
supported by the logical unit. A HEADSUP bit set to zero indicates that the HEAD OF QUEUE task attribute is not
supported. If the HEADSUP bit is set to zero, application clients should not specify the HEAD OF QUEUE task attribute
as an Execute Command (see 4.2) procedure call argument.

An ordered supported (ORDSUP) bit set to one indicates that the ORDERED task attribute (see SAM-3) is supported
by the logical unit. An ORDSUP bit set to zero indicates that the ORDERED task attribute is not supported. If the
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ORDSUP bit is set to zero, application clients should not specify the ORDERED task attribute as an Execute Command

procedure call argument.

A simple supported (SIMPSUP) bit set to one indicates that the SIMPLE task attribute (see SAM-3) is supported by the
logical unit. Logical units that support the full task management model (see SAM-3) shall set the SIMPSUP bit to one.
A SIMPSUP bit set to zero indicates that the SIMPLE task attribute is not supported. If the SIMPSUP bit is set to zero,
application clients should not specify the SIMPLE task attribute as an Execute Command procedure call argument.

SAM-3 defines how unsupported task attributes are processed.

An |NV_SUP bit set to one indicates that the device server supports a non-volatile cache (see 3.1.70) and ]hat the

applicable command standard (see 3.1.18) defines features using this cache (e.g., the FUA_NV bitin.SBJ-2). An

NV_[SUP bit set to zero indicates that the device server may or may not support a non-volatile cache.

A \_SUP bit set to one indicates that the device server supports a volatile cache (see 3.1.126) and that the appli-
caljle command standard (see 3.1.18) defines features using this cache (e.g., the FUA bit in SBC-2). An V_|SUP bit
set|to zero indicates that the device server may or may not support a volatile cache.

7.6|5 Management Network Addresses VPD page

The¢ Management Network Addresses VPD page (see table 318) provides a list of network addregses of
mahagement services associated with a SCSI target device, target port, orfogical unit.

Table 318 — Management Network Addresses VPD page

Bit
Byte 7 6 4 3 2 (
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE\CODE (85h)
2 (MSB)
PAGE LENGTH (n-3)
3 (L$B)
Network services descriptor list
4
Network services descriptor (first)
Network services descriptor (last)
n

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field are as defined in 6.4.2.

Theg PAGE’LENGTH field specifies the length of the network services descriptor list. The relationship betwgen the

PAGELENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.
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Each network service descriptor (see table 319) contains information about one management service.

Table 319 — Network service descriptor format

Bit
Byte 7 6 5 4 3 2 1 0
0 Reserved ASSOCIATION SERVICE TYPE
1 Reserved
2 (MSB)
NETWORK ADDRESS LENGTH (n-3)
3 (LYB)
4
NETWORK ADDRESS
n

The ASSOCIATION field (see table 296 in 7.6.3.1) specifies the entity (i.e., SCSI target dgvice, target port, o logical
unif) with which the service is associated.

The SERVICE TYPE field (see table 320) allows differentiation of multiple services with the same protocol running at
different port numbers or paths.

NOTE 63 - A SCSI target device may provide separate HTTP services for configuration and diagnostics. One pf
these services may use the standard HTTP port 80 (see 3.1.119) and the other service may use a different pgrt

(e.g., 8080).
Table 320 — Network services type
Type Description
00h Unspecified
01h Storage Configuration Service
02h Diagnostics
03h Status
04h Logging
05h Code Download
06h - 1Fh Reserved

The NETWORK ADDRESS LENGTH field contains the length in bytes of the NETWORK ADDRESS field. The network
address length shall beca-multiple of four.

The null-terminated, null-padded NETWORK ADDRESS field contains the URL form of a URI as defined in RFG 2396.
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7.6.6 Mode Page Policy VPD page
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The Mode Page Policy VPD page (see table 321) indicates which mode page policy (see 6.7) is in effect for each

mode page supported by the logical unit.

Table 321 — Mode Page Policy VPD page

Bit
Byte 7 6 4 3 2 1 0
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (87h)
2 (MSB)
PAGE LENGTH (n-3)
3 (L$B)
Mode page policy descriptor list
Mode page policy descriptor (first)
n-3 ) X
Mode page policy descriptor (last)
n

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPEfield are as defined in 6.4.2.

The PAGE LENGTH field specifies the length of the mode page policy descriptor list. The relationship betw
PAGE LENGTH field and the CDB ALLOCATION LENGTH field.is defined in 4.3.4.6.

Eag¢h mode page policy descriptor (see table 322) contains information describing the mode page policy fo
mofe mode pages or subpages (see 7.4.5). The information in the mode page policy descriptors in this VP

sh

Q

Table 322 — Mode page policy descriptor

Il describe the mode page policy for everysmode page and subpage supported by the logical unit.

ben the

one or
D page

Byti't 7 6 4 3 2 1 i
0 Reserved POLICY PAGE CODE
1 POLICY SUBPAGE CODE
2 MLUS Reserved MODE PAGE POLICY
3 Reserved

dedcriptor applies.

ich the

Th% POLIGY*PAGE CODE field and POLICY SUBPAGE CODE field indicate the mode page and subpage to wh

If the first mode page policy descriptor in the list contains a POLICY PAGE CODE field set to 3Fh and a poLICY
SUBPAGE CODE field set to FFh, then the descriptor applies to all mode pages and subpages not described by other
mode page policy descriptors. The POLICY PAGE CODE field shall be set to 3Fh and the POLICY SUBPAGE CODE field
shall be set to FFh only in the first mode page policy descriptor in the list.

If the POLICY PAGE CODE field contains a value other than 3Fh and a POLICY SUBPAGE CODE field contains a value
other than FFh, then the POLICY PAGE CODE field and the POLICY SUBPAGE CODE field indicate a single mode page

and subpage to which the descriptor applies.
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If the POLICY PAGE CODE field contains a value other than 3Fh, then POLICY SUBPAGE CODE field shall contain a value
other than FFh. If the POLICY SUBPAGE CODE field contains a value other than FFh, then POLICY PAGE CODE field shall
contain a value other than 3Fh.

If the SCSI target device has more than one logical unit, a multiple logical units share (MLUS) bit set to one indicates
the mode page and subpage identified by the POLICY PAGE CODE field and POLICY SUBPAGE CODE field is shared by
more than one logical unit. A MLUS bit set to zero indicates the logical unit maintains its own copy of the mode page
and subpage identified by the POLICY PAGE CODE field and POLICY SUBPAGE CODE field.

Thg MLUS bit'is set to one in the mode page policy descriptors or descriptor that indicates the mode page-pdlicy for
the

a) Disconnect-Reconnect mode page (see 7.4.8); and
b) Protocol Specific Logical Unit mode page (see 7.4.13).

The MODE PAGE POLICY field (see table 323) indicates the mode page policy for the mode page and sybpage
identified by the POLICY PAGE CODE field and POLICY SUBPAGE CODE field. The mode page ‘policies are descfibed in
table 94 (see 6.7).

Table 323 — MODE PAGE PoOLICY field

Code Description

00b Shared

01b Per target port
10b Per initiatof port
11b Per | T\nhexus

7.6|7 SCSI Ports VPD page

The SCSI Ports VPD page (see table 324) provides a means to retrieve identification descriptors for all the SCSI
ports in a SCSI target device or SCSI target/initiator device.

Table 324 — SCSI Ports VPD page

Bit
Byte 7 6 5 4 3 2 1 (
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (88h)
2 (MSB)
PAGE LENGTH (n-3)
3 (LYB)
Identification descriptor list
4 First SCSI port identification descriptor
(see table 325)
Last SCSI port identification descriptor
n (see table 325)

The SCSI Ports VPD page only reports information on SCSI ports known to the device server processing the
INQUIRY command. The REPORT LUNS well-known logical unit (see 8.2) may be used to return information on all
SCSiI ports in the SCSI device (i.e., all target ports and all initiator ports).
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If the device server detects that a SCSI port is added or removed from the SCSI device and the SCSI port identifi-
cation descriptor list changes, it shall establish a unit attention condition (see SAM-3), with the additional sense
code set to INQUIRY DATA HAS CHANGED.

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field are as defined in 6.4.2.

The PAGE LENGTH field specifies the length of the SCSI port identification descriptor list. The relationship between
the PAGE LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

Ea¢h SCSI Port identification descriptor (see table 325) identifies a SCSI port. The SCSI Port ideniification
degcriptors may be returned in any order.
Table 325 — SCSI port identification descriptor
Bit
Byte 7 6 5 4 3 2 1 (
0
] Reserved
2 (MSB)
RELATIVE PORT IDENTIFIER
3 (LSB)
4
Reserved
5
6 (MSB)
INITIATOR PQRT TRANSPORTID LENGTH (K - 7)
7 (L$B)
8 :
. INITIATOR PORT TRANSPORTID, if any
+1
Reserved
+2
+3 (MSB)
TARGET PORT DESCRIPTORS LENGTH (n - (k+4))
+4 (L$B)
Target port descriptor list
+5 ) )
First target port descriptor (see table 327)
Last target port descriptor (see table 327)
n
The BELATIVE PORT IDENTIFIER field (see table 326) contains the relative port identifier (see 3.1.88) of the SGSI port
to whitchrthe-SCStportidentification descriptor appiies.

Table 326 — RELATIVE PORT IDENTIFIER field

Code Description
Oh Reserved
1h Relative port 1, historically known as port A
2h Relative port 2, historically known as port B
3h - FFFFh | Relative port 3 through 65 535



https://standardsiso.com/api/?name=516fa41c8ffbc9d34824318761a685e7

- 339 - 14776-453 © ISO/IEC:2009(E)

The INITIATOR PORT TRANSPORTID LENGTH field contains the length of the INITIATOR PORT TRANSPORTID field. An
INITIATOR PORT TRANSPORTID LENGTH field set to zero indicates no INITIATOR PORT TRANSPORTID field is present (i.e.,

the

SCSI port is not an initiator port and not a target/initiator port).

If the INITIATOR PORT TRANSPORTID LENGTH field contains a non-zero value, the INITIATOR PORT TRANSPORTID field
contains a TransportID identifying the initiator port as specified in 7.5.4.

The TARGET PORT DESCRIPTORS LENGTH field contains the length of the target port descriptors, if any. A TARGET
PORT DESCRIPTORS LENGTH field set to zero indicates no target port descriptors are present (i.e., the SCSI port is

not

Eaq
be

a target port and not a target/initiator port).

returned in any order.

Table 327 — Target port descriptor

h target port descriptor (see table 327) contains an identifier for the target port. The target port descriptq

rs may

Bit
yte

7 6 5 4 3 2 1 (

PROTOCOL IDENTIFIER CODE SET

PIV (1b) Reserved ASSOCIATION (01b) IDENTIFIER TYPE

Reserved

IDENTIFIER LENGTH (-3)

IDENTIFIER

S| |IDNMD|=|O

The
deg

The
arej
add

PROTOCOL IDENTIFIER field indicates the SCSI transport protocol to which the identification descriptor ap
cribed in 7.6.3.1.

CODE SET field, PIV field, ASSOCIATION field, tDENTIFIER TYPE field, IDENTIFIER LENGTH field, and IDENTIFI
as defined in the Device Identification PD page identification descriptor (see 7.6.3.1), with the fo
itional requirements:

a) The PIv bit shall be set to one (i‘e., the PROTOCOL IDENTIFIER field always contains a SCSI transport
identifier); and
b) The ASSOCIATION field shall be set to 01b (i.e., the descriptor always identifies a target port).

plies as

ER field
lowing

rotocol
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7.6.8 Software Interface Identification VPD page

The Software Interface Identification VPD page (see table 328) provides identification of software interfaces appli-

cable to the logical unit. Logical units may have more than one associated software interface identifier.

NOTE 64 - Application clients may use the software IDs to differentiate peripheral device function in cases where
the command set (e.g., processor devices) is too generic to distinguish different software interfaces implemented.

Table 328 — Software Interface Identification VPD page

Bit
Byte 7 6 5 4 3 2 1 (
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (84h)
2 Reserved
3 PAGE LENGTH (n-3)
Software interface identifier list
4
Software interface identifier (first)
Software interface identifier (last)
n
The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVIGE TYPE field are defined in 6.4.2.

The PAGE LENGTH field specifies the length of thelsoftware interface identifier list. The relationship betwgen the

PAGE LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.
Eac¢h software interface identifier (see table'329) is a six-byte, fixed-length field that contains information idgntifying
a spftware interface implemented by the logical unit. The contents of software interface identifier are in [EUI-48
format (see 3.1.36).
Table 329 — Software interface identifier format
Bit
Byte 7 6 5 4 3 2 1 (
0 (MSBY)
IEEE COMPANY_ID
2 (L$B)
3 (MSB)
VENDOR SPECIFIC EXTENSION IDENTIFIER
5 (L$B)

The IEEE COMPANY_ID field contains a 24 bit OUI (see 3.1.74) assigned by the IEEE.

The VENDOR SPECIFIC EXTENSION IDENTIFIER a 24 bit numeric value that is uniquely assigned by the organization
associated with the OUI as required by the IEEE definition of EUI-48 (see 3.1.36). The combination of OUI and
vendor specific extension identifier shall uniquely identify the document or documents that specify the supported
software interface.
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This VPD page contains a list of the VPD page codes supported by the logical unit (see table 330). If a device
server supports any VPD pages, it also shall support this VPD page.

Table 330 — Supported VPD pages

Btheit 7 6 5 4 3 2 0
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (00h)
2 Reserved
3 PAGE LENGTH (n-3)
4
- Supported VPD page list

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field are defineddin 6.4.2.

The PAGE LENGTH field specifies the length of the supported VPD page.lish. The relationship between the PAGE
LENGTH field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6,

The supported VPD page list shall contain a list of all VPD page codes (see 7.6) implemented by the logical unit in
asdending order beginning with page code 00h.

7.6{10 Unit Serial Number VPD page

This VPD page (see table 331) provides a product serial number for the SCSI target device or logical unit.

Table 331 —-Unit Serial Number VPD page

Bit
Byte 7 6 5 4 3 2 (
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (80h)
2 Reserved
3 PAGE LENGTH (n-3)
4 (MSB)
PRODUCT SERIAL NUMBER
n (LYB)

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field are defined in 6.4.2.

The PAGE LENGTH field specifies the length of the product serial number. The relationship between the PAGE LENGTH

field and the CDB ALLOCATION LENGTH field is defined in 4.3.4.6.

The PRODUCT SERIAL NUMBER field contains right-aligned ASCII data (see 4.4.1) that is vendor-assigned serial
number. If the product serial number is not available, the device server shall return ASCII spaces (20h) in this field.
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8 Well known logical units

8.1

Model for well known logical units

Well known logical units are addressed using the well known logical unit addressing method of extended logical
unit addressing (see SAM-3). Each well known logical unit has a well known logical unit number (W-LUN) as shown

in table 332.
Table 332 — Well known-logical unit numbers.
W-LUN | Description Reference
00h Reserved
01h REPORT LUNS well known logical unit 8.2
02h ACCESS CONTROLS well known logical unit 8.3
03h TARGET LOG PAGES well known logical unit 874
04h-FFh | Reserved
If af well known logical unit is supported within a SCSI target device, then thatJogical unit shall support
commands defined for it.
Acgess to well known logical units shall not be affected by access controls.
The SCSI target device name of the well known logical unit may-be)determined by issuing an INQUIRY co
(sep 6.4) requesting the Device Identification VPD page (see Z.6:3).
All well known logical units shall support the INQUIRY command’s Device Identification VPD page as spe
7.6|3.2.2.

8.2

The
rec

terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the ad

sen

REPORT LUNS well known logical unit

REPORT LUNS well known logical*unit shall only process the commands listed in table 333. If a comr
pived by the REPORT LUNS well know logical unit that is not listed in table 333, then the command §

se code set to INVALID COMMAND OPERATION CODE.

Table 333 — Commands for the REPORT LUNS well known logical unit

all the

mmand

ified in

hand is
hall be
ditional

Operation
Command name code Type Reference
INQUIRY 12h M 6.4
REPORT LUNS AOh M 6.21
REQUEST SENSE 03h M 6.27
TEST UNIT READY 00h M 6.33
Key: M = Command implementafion is mandafory.
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8.3 ACCESS CONTROLS well known logical unit

8.3.

8.3.

1 Access controls model

1.1 Access controls commands

The ACCESS CONTROLS well known logical unit shall only process the commands listed in table 334. If a
command is received by the ACCESS CONTROLS well know logical unit that is not listed in table 334, then the

command shall be terminated with CHECK CONDITION status, with the sense key setto ILL EGAL BEQUE

T, and

the

8.3

Acq
Sp§

Acq
not

Acq
CO
acd
acd

Acq
LU

The

The

additional sense code set to INVALID COMMAND OPERATION CODE.

Table 334 — Commands for the ACCESS CONTROLS well known logical unit

Operation

Command name code Type Reference
ACCESS CONTROL IN 86h M 8.3.2
ACCESS CONTROL OUT 87h M 8.3.3
INQUIRY 12h M 6.4
REQUEST SENSE 03h M 6.27
TEST UNIT READY 00h M 6.33
Key: M = Command implementation is mandatory.

1.2 Access controls overview

ess controls are a SCSI target device feature that application clients may use to restrict logical unit ac
cified initiator ports or groups of initiator ports.

ess controls shall not allow restrictions to be placed on access to well known logical units. Access contrd
cause new well known logical units to be defined.

ess controls are handled in the SCSI target device by an access controls coordinator located at the Al
NTROLS well known logical unit. The jaccess controls coordinator also may be accessible via LUN
ess controls coordinator associates a-specific LUN to a specific logical unit depending on which initia
esses the SCSI target device and whether the initiator port has access rights to the logical unit.

ess rights to a logical unit affects whether the logical unit appears in the parameter data returned by a R
NS command and how thélogical unit responds to INQUIRY commands.

access controls cobrdinator maintains the ACL as described in 8.3.1.3 to supply information about:

a) Which initjator ports are allowed access to which logical units; and
b) Which&UN value is used by a specific initiator port when accessing a specific logical unit.

formatof the ACL is vendor specific.

To

sGpport third party commands (e.g., EXTENDED COPY), the access controls coordinator may provid

cess to

Is shall

CCESS
0. The
or port

EPORT

B proxy

tokens (see 8.3.1.6.2) to allow an application client to pass its access capabilities to the application cl

another initiator port.

ent for

An application client manages the access controls state of the SCSI target device using the ACCESS CONTROL
IN command (see 8.3.2) and the ACCESS CONTROL OUT command (see 8.3.3).

A SCSiI target device has access controls disabled when it is manufactured and after successful completion of the
ACCESS CONTROL OUT command with DISABLE ACCESS CONTROLS service action (see 8.3.3.3). When
access controls are disabled, the ACL contains no entries and the management identifier key (see 8.3.1.8) is zero.
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The first successful ACCESS CONTROL OUT command with MANAGE ACL service action (see 8.3.3.2) shall
enable access controls. When access controls are enabled, all logical units, except LUN 0 and all well known
logical units, shall be inaccessible to all initiator ports unless the ACL (see 8.3.1.3) allows access.

The ACL allows an initiator port access to a logical unit if the ACL contains an ACE (see 8.3.1.3) with an access
identifier (see 8.3.1.3.2) associated with the initiator port and that ACE contains a LUACD (see 8.3.1.3.3) that refer-
ences the logical unit.

When the ACL allows access to a logical unit, the REPORT LUNS command parameter data bytes representing

tha
clig

An

On

logical unit shall contain the LUN value tound in the LUACD that references that logical unit and the app
nt for the initiator port shall use the same LUN value when sending commands to the logical unit.

nitiator port also may be allowed access to a logical unit through the use of a proxy token (se€:8.3.1.6.2
Ce access controls are enabled, they shall remain enabled until:
a) Successful completion of an ACCESS CONTROL OUT command with DISABLE ACCESS CONTH

service action; or
b) Vendor specific physical intervention.

Sugcessful downloading of microcode (see 6.35) may result in access controls/being disabled.
Onge access controls are enabled, power cycles, hard resets, logical@nit resets, and I_T nexus losses s
disable them.

8.3

8.3

The
in g

Eaq

1.3 The access control list (ACL)
1.3.1 ACL overview

specific access controls for a SCSI target devicetare instantiated by the access controls coordinator usi
n ACL. The ACL contains zero or more ACEs\and zero or more proxy tokens (see 8.3.1.6.2.1).

h ACE contains the following:

a) One access identifier (see 8.3.1:3.2) that identifies the initiator port(s) to which the ACE applies; an
b) A list of LUACDs (see 8.3.1.3.3) that identify the logical units to which the identified initiator port(s)
access rights and the LUNSs used to access those logical units via those initiator port(s). Each LUA
contains the following:
A) A vendor spegificlogical unit reference; and
B) A LUN valug:

lication

~

OLS

hall not

ng data

have
CD
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Figure 6 shows the logical structure of an ACL.

8.3

Init

An

that initiator port is enrolled as described in 8.3.1.5. An initiator port that has not previously enrolled u

AC
par

An

per
asg
and

Tra

An
wh

ACL ACE LUACD
ACE
Access
ACE Identifier
ACE TPV Logical Unit
b Reference
ACE LUACD
° LUN
: LUACD
Proxy LUACD
Token LUACD
Proxy °
Token °
[ ]
Proxy
Token
[ ]
[ ]
[ ]

Figure 6 — ACL Structure
1.3.2 Access identifiers
ator ports are identified in an ACE using one of the following types of access identifiers:
a) AccessID - based on initiator port enroliment;
b) TransportID - based on protocol specific_identification of initiator ports; or
c) Vendor specific access identifiers.

nitiator port is allowed access to theJogical units in an ACE containing an AccessID type access identifig

CESS CONTROL OUT command-with ACCESS ID ENROLL service action to enroll including the Accs
bmeter data as specified in 8:3.3.4.

initiator port is associated with an AccessID type access identifier if that initiator port is in the enrolled
ding-enrolled state With respect to that AccessID (see 8.3.1.5). At any instant in time, an initiator port

access to all.the’logical units its LUACDs describe.
nsportlD access identifiers are SCSI transport protocol specific as described in 7.5.4.

initiator port is allowed access to the logical units in an ACE containing a TransportID type access id

r when
tes the
ssID in

State or
may be

ociated with at most'one AccessID. All initiator ports enrolled using a specific AccessID share the same ACE

entifier
vith the

en-the identification for the initiator port matches that found in the TransportID in a way that is consistent

TransportID definition (see 7.5.4). There is no need to process any command to obtain logical unit access based on
a Transport ID because the needed information is provided by the SCSI transport protocol layer.

The formats of access identifiers are defined in 8.3.1.13.

8.3.1.3.3 Logical unit access control descriptors

Each LUACD in an ACE identifies one logical unit to which the initiator ports associated with the access identifier
are allowed access and specifies the LUN value used when accessing the logical unit via those initiator ports. The
format of a LUACD is vendor specific.
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The identification of a logical unit in a LUACD is vendor specific. The logical unit identified by a LUACD shall not be
a well known logical unit. A logical unit shall be referenced in no more than one LUACD per ACE.

The LUN value shall conform to the requirements specified in SAM-3. A specific LUN value shall appear in no more
than one LUACD per ACE.

8.3.1.4 Managing the ACL

8.3.1.4.1 ACL management overview

The contents of the ACL are managed by an application client using the ACCESS CONTROL OUT comma};d with
MANNAGE ACL and DISABLE ACCESS CONTROLS service actions. The ACCESS CONTROL QUT coinmand
with MANAGE ACL service action (see 8.3.3.2) is used to add, remove, or modify ACEs thus adding, revoking, or
chgnging the allowed access of initiator ports to logical units. The ACCESS CONTROL QUJ commapd with
DISABLE ACCESS CONTROLS service action (see 8.3.3.3) disables access controls and discards the ACL.

8.3{1.4.2 Authorizing ACL management

To reduce the possibility of applications other than authorized ACL managers‘changing the ACL, sucfpessful
completion of specific access controls service actions (e.g., ACCESS CONTROL OUT command with MANAGE
ACL or DISABLE ACCESS CONTROLS service action) requires delivery of the correct management identifier key
vallie (see 8.3.1.8) in the ACCESS CONTROL OUT parameter data. The.service actions that require the|correct
mahagement identifier key are shown in table 335 and table 336.

Table 335 — ACCESS CONTROL OUT management identifier key requirements

Management Identifier

Service action name Key Required Reference
ACCESS ID ENROLL No 8.3.3.4
ASSIGN PROXY LUN No 8.3.3.11
CANCEL ENROLLMENT No 8.3.3.5
CLEAR ACCESS CONTROLS-LOG Yes 8.3.3.6
DISABLE ACCESS CONTROLS Yes 8.3.3.3
MANAGE ACL Yes 8.3.3.2
MANAGE OVERRIDE LOCKOUT TIMER Yes/No 8.3.3.7
OVERRIDE MGMT ID KEY No 8.3.3.8
RELEASE/PROXY LUN No 8.3.3.12
REVOKE-ALL PROXY TOKENS No 8.3.3.10
REVOKE PROXY TOKEN No 8.3.3.9

Table 336 — ACCESS CONTROL IN management identifier key requirements

Management Identifier

Service action name Key Required Reference
RERORTFACECESS CONTROESH66 Yes 5324
REPORT ACL Yes 8.3.2.2
REPORT LU DESCRIPTORS Yes 8.3.2.3
REPORT OVERRIDE LOCKOUT TIMER Yes 8.3.25

REQUEST PROXY TOKEN No 8.3.2.6
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8.3.1.4.3 Identifying logical units during ACL management

The access controls coordinator shall identify every logical unit of a SCSI target device with a unique default LUN
value. The default LUN values used by the access controls coordinator shall be the LUN values that would be
reported by the REPORTS LUNS command if access controls were disabled.

An application client discovers the default LUN values using the ACCESS CONTROL IN command with REPORT
LU DESCRIPTORS (see 8.3.2.3) or REPORT ACL (see 8.3.2.2) service action and then supplies those default
LUN values to the access controls coordinator using the ACCESS CONTROL OUT command with MANAGE ACL

ser

The
ma
cor

8.3

Thd
the

Wh
8.3
inc
(e.g
exiy

vice action.

change due to circumstances that are beyond the scope of this standard. To track such changes, the
trols coordinator shall maintain a generation counter value called DLgeneration as described’in 8.3.1.4.

1.4.4 Tracking changes in logical unit identification

access controls coordinator shall maintain a generation counter value called DLgeneration to track cha
association between default LUN values and logical units.

en access controls are disabled DLgeneration shall be zero. When access controls are first enablé
1.2) DLgeneration shall be set to one. While access controls are enabled, the access controls coordinat
ement DLgeneration by one every time the association between default LUN values and logical units ¢
., following the creation of a new logical unit, deletion of an existing logical unit, or removal and recreatig
bting logical unit).

association between default LUN values and logical units is managed by the access controls coordingtor and

access
.

nges in

d (see
pr shall
hanges
n of an

The access controls coordinator shall include the current:DLgeneration in the parameter data returned by an

AC
ser|
par

Bef
con
the
the
and

8.3

8.3

8.3

Application clients enroll an initiator port AccessID with the access controls coordinator to be allowed to

log
cor
shg

CESS CONTROL IN command with REPORT LU DESCRIPTORS (see 8.3.2.3) or REPORT ACL (see

ore processing the ACL change information in the parameter list provided by an ACCESS CONTRC
nmand with MANAGE ACL service action,the access controls coordinator shall verify that the DLgener]
parameter data matches the DLgenefation currently in use. If the DLgeneration verification finds a mig
command shall be terminated with CGHECK CONDITION status, with the sense key set to ILLEGAL RE(
the additional sense code set{o INVALID FIELD IN PARAMETER LIST.

1.5 Enrolling AccesslIDs

1.5.1 Enroliment states

1.5.1.1 Summary of enroliment states
cal units-listed in the ACE having the same AccessID type access identifier. The ACCESS CONTRQ

hmand with ACCESS ID ENROLL service action (see 8.3.3.4) is used to enroll an AccessID. An initia
lIlbe in one of three states with respect to such an enroliment:

3.3.2.2)

vice action. The application client shall supply the<DLgeneration for the default LUN values it is using in the
ameter data for an ACCESS CONTROL OUT command with MANAGE ACL service action (see 8.3.3.2).

L OUT
ation in
match,
DUEST,

access
L OUT
or port

a) Not-enrolled: The state for an initiator port before the first ACCESS CONTROL OUT command wit

h

ACCESS ID ENROLL service action is sent to the access controls coordinator. Also the state for an
initiator port following successful completion of an ACCESS CONTROL OUT command with CANCEL

ENROLLMENT service action (see 8.3.3.5);

b) Enrolled: The state for an initiator port following successful completion of an ACCESS CONTROL OUT

command with ACCESS ID ENROLL service action; or
c) Pending-enrolled: The state for an enrolled initiator port following:
A) Events in the service delivery subsystem described in 8.3.1.12; or

B) Successful completion of an ACCESS CONTROL OUT command with MANAGE ACL service action

from any initiator port with the FLUSH bit set to one (see 8.3.3.2).
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8.3.1.5.1.2 Not-enrolled state

The access controls coordinator shall place an initiator port in the not-enrolled state when it first detects the receipt
of a SCSI command or task management function from that initiator port. The initiator port shall remain in the
not-enrolled state until successful completion of an ACCESS CONTROL OUT command with ACCESS ID
ENROLL service action (see 8.3.3.5).

When in the not-enrolled state, an initiator port shall only have access to logical units on the basis of a TransportID
(see 8.3.1.3.2) or on the basis of proxy tokens (see 8.3.1.6.2.1).

Thel access controls coordinator changes an initiator port from the enrolled state or pending-enrolled statl to the

not

An
not
MA

Plal
acd

enrolled state in response to the following events:

a) Successful completion of the ACCESS CONTROL OUT command with CANCEL ENROLLMENT s
action (see 8.3.3.5) shall change the state to not-enrolled; or
b) Successful completion of an ACCESS CONTROL OUT command with MANAGE’ACL service actig
8.3.3.2) that replaces the ACL entry for the enrolled AccessID as follows:
A) If the NOCNCL bit (see 8.3.3.2.2) is set to zero in the ACCESS CONTROL OUT command with
MANAGE ACL service action parameter data, the state shall change’to-not-enrolled; or
B) If the NOCNCL bit is set to one, the state may change to not-enrolledbased on vendor specific ¢

application client for an enrolled initiator port may discover that the-initiator port has transitioned
enrolled state as a result of actions taken by a third party (e.g., ammrACCESS CONTROL OUT comma
INAGE ACL service action performed by another initiator port or.a/ogical unit reset).

cing an enrolled initiator in the not-enrolled state indicates:that the ACE defining that initiator port’s logi
ess has changed (e.g., previous relationships between logical units and LUN values may no longer appl

If 4

sugh actions may be disruptive for the SCSI initiatordevice and may not be required. Use of the not-enrollg

is

actlon determines that its requested changes-to the ACL do not alter the existing relationships between
unifs and LUN values in any existing ACEs with AccessID type access identifiers and sets the NOCNCL bit
recommending that initiator ports be leftifi_their current enroliment state.

Th
ver

If th

application client detects this loss of enrollment*on an initiator port, it may take recovery actions. H

oidable if the application client that sends the /ACCESS CONTROL OUT command with MANAGE ACL

access controls coordinator selects from the following options for responding to a NOCNCL bit set to @
dor specific manner:

a) Honor the recommendation, causing the minimum effects on SCSI initiator devices and requiring n
actions on the part-of the access controls coordinator;

b) Ignore the reCemmendation and always place initiator ports in the non-enrolled state, causing the
maximum.disruption for SCSI initiator devices, but requiring no extra resources on the part of the a
controls_coordinator; or

c) Ignorethe recommendation and examine the current and new ACEs to determine if an initiator port
besplaced in the non-enrolled state.

e-application client that sends the ACCESS CONTROL OUT command with MANAGE ACL service g

Brvice

n (see

riteria.
to the
nd with

cal unit
y)-

pwever,
d state
service
logical
to one,

nein a

D extra

CCess

should

ction is

una

Dle 10 determine whether the AUE logical unit relationships are altered as a result or processing the co

nmand,

then it should set the NOCNCL bit to zero and it should coordinate the ACL change with the application clients for
affected initiator ports to ensure proper data integrity. Such coordination is beyond the scope of this standard.
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8.3.1.5.1.3 Enrolled state

The

access controls coordinator shall place an initiator port in the enrolled state (i.e., enroll the initiator port)

following successful completion of the ACCESS CONTROL OUT command with ACCESS ID ENROLL service
action (see 8.3.3.4). The ACCESS CONTROL OUT command with ACCESS ID ENROLL service action is
successful only if:

a) The initiator port was in the not-enrolled state and the AccessID in the ACCESS CONTROL OUT
command with ACCESS ID ENROLL service action parameter data matches the access identifier in an

ACE. This results in the initiator port being enrolled and allowed access 1o the Togical units specified in the
LUACDs in the ACE (see 8.3.1.3); or
b) The initiator port was in the enrolled state or pending-enrolled state and the AccessID in theyACCHSS
CONTROL OUT command with ACCESS ID ENROLL service action parameter data matches the ¢urrent
enrolled AccessID for the initiator port.

If the initiator port was in the enrolled state or pending-enrolled state and the AccessID in'the’ACCESS CONTROL
OUT command with ACCESS ID ENROLL service action parameter data does not match the current gnrolled
AcgessID for the initiator port, then the command shall be terminated with CHECK CONDITION status, with the
serlse key set to ILLEGAL REQUEST, and the additional sense code set to ACCESS DENIED - ENROLLMENT

CONFLICT. If the initiator port was in the enrolled state, it shall be transitioned to.the pending-enrolled statqg.

Trapsitions from the enrolled state to the not-enrolled state are described in 8.3.1.5.1.2. Transitions frpm the

enrplled state to the pending-enrolled state are described in 8.3.1.5.1.4:

8.3

NOTE 65 - This standard does not preclude implicit enroliments.through mechanisms in the service delivefy
subsystem. Such mechanisms should perform implicit enroliments.after identification by TransportID and should f&il
in the case where there are ACL conflicts as described in 8¢3,1.5.2.

1.5.1.4 Pending-enrolled state

The¢ access controls coordinator shall place an.initiator port in the pending-enrolled state if that initiajor port

curfently is in the enrolled state, and in responseto the following:

Wh

8.3

ACL LUN conflicts-may occur if:

a) A logical unit reset;

b) An L_T nexus loss associated(Wwith that initiator port; or

c) Successful completion of an ACCESS CONTROL OUT command with MANAGE ACL service actign
where the FLUSH bit is set-i0 one in the parameter data.

le in the pending-enrolled-state, the initiator port’s access to logical units is limited as described in 8.3.1(7.

1.5.2 ACL LUN conflict resolution

a) An-application client for an initiator port in the not-enrolled state attempts to enroll an AccessID using the
ACCESS CONTROL OUT command with ACCESS ID ENROLL service action (see 8.3.3.4); or
b).-, An ACCESS CONTROL OUT command with MANAGE ACL service action (see 8.3.3.2) attempts {

A R 12PN

ments (see 8.3.1.6.2.2).

Three types of ACL LUN conflicts may occur:

a) The TransportID ACE (see 8.3.1.3) and the AccesslID ACE for the initiator port each contain a LUACD with
the same LUN value but with different logical unit references;

b) The TransportID ACE and the AccessID ACE for the initiator port each contain a LUACD with the different
LUN values but with the same logical unit references; or

c) The enrolling initiator port has proxy access rights to a logical unit addressed with a LUN value that equals
a LUN value in a LUACD in the AccessID ACE for the initiator port.
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If an ACL LUN conflict occurs during the processing of an ACCESS CONTROL OUT command with MANAGE ACL
service action, the command shall be terminated with CHECK CONDITION status (see 8.3.3.2.2).

If an ACL LUN conflict occurs during the processing of an ACCESS CONTROL OUT command with ACCESS ID
ENROLL service action, the following actions shall be taken as part of the handling of the enroliment function:

a) The ACCESS CONTROL OUT command with ACCESS ID ENROLL service action shall be terminated

with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, the additional sens
set to ACCESS DENIED - ACL LUN CONFLICT;

e code

8.3

8.3

Thd

b) The initiator port shall remain in the not-enrolled state; and

c) Ifthe ACL LUN conflict is not the result of proxy access rights, the access controls coordinator shall
the event in the access controls log as described in 8.3.1.10.

1.6 Granting and revoking access rights

1.6.1 Non-proxy access rights

ACCESS CONTROL OUT command with MANAGE ACL service action (see 8.3.3.2) adds or replace

record

5 ACEs

in the ACL (see 8.3.1.3). One ACE describes the logical unit access allowed\by one access identifi¢r (see

8.3
the

Wit

Wit

Wh

8.3

8.3

An

8.3
clig
req
the

The
deV

1.3.2) and the LUN values to be used in addressing the accessible logical unhits. The access identifier s
initiator port(s) permitted access to the logical units described by the ACE.

h the exception of proxy access rights (see 8.3.1.6.2), access rightscare granted by:

a) Adding a new ACE to the ACL; or
b) Replacing an existing ACE with an ACE that includes.additional LUACDs.

h the exception of proxy access rights, access rights are revoked by:

a) Removing an ACE from the ACL; or
b) Replacing an existing ACE with an ACE that removes one or more LUACDs.

en an ACE is added or replaced the requirements stated in 8.3.1.5.1.2 and 8.3.1.11 apply.

1.6.2 Proxy access

1.6.2.1 Proxy tokens

application client with access rights to a logical unit via an initiator port on the basis of an ACE in the A(
1.6.1) may temporarily-share that access with third parties using the proxy access mechanism. The app
nt uses the ACCESS CONTROL IN command with REQUEST PROXY TOKEN service action (see 8.3
uest that the access control coordinator generate a proxy token for the logical unit specified by the LUN

CDB.

access-eontrols coordinator generates the proxy token in a vendor specific manner. For a specific SCS
icegLall active proxy token values should be unique. Proxy token values should be reused as infreque

poS

pecifies

UL (see
lication
.2.6) to
alue in

| target
ntly as

sible to prevent proxy tokens that have been used and released from being given unintended meaning.

Power cycles, hard resets, logical unit resets, and |I_T nexus losses shall not affect the validity and proxy access
rights of proxy tokens (see 8.3.1.12). A proxy token shall remain valid and retain the same proxy access rights until
one of the following occurs:

a) An application client with access rights to a logical unit via an initiator port based on an ACE in the ACL

revokes the proxy token using:
A) The ACCESS CONTROL OUT command with REVOKE PROXY TOKEN service action (see 8.
or

3.3.9);

B) The ACCESS CONTROL OUT command with REVOKE ALL PROXY TOKENS service action (see

8.3.3.10);
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or

b) An application client issues the ACCESS CONTROL OUT command with MANAGE ACL service action
(see 8.3.3.2) with parameter data containing the Revoke Proxy Token ACE page (see 8.3.3.2.4) or Revoke
All Proxy Tokens ACE page (see 8.3.3.2.5).

8.3.1.6.2.2 Proxy LUNs

To extend proxy access rights to a third party, an application client forwards a proxy token (see 8.3.1.6.2.2) to the
third party (e.g., in a target descriptor in the parameter data of the EXTENDED COPY command).

Thl third party sends the access controls coordinator an ACCESS CONTROL OUT command with; ASSIGN
PRPXY LUN service action (see 8.3.3.11) specifying the proxy token to request creation of a proxy @ccess|right to
the|referenced logical unit. The access controls coordinator determines the referenced logical unit from thg proxy
token value. The third party is unaware of the exact logical unit to which it is requesting access.

The¢ parameter data for the ACCESS CONTROL OUT command with ASSIGN PROXY LUN service|action
includes the LUN value that the third party intends to use when accessing the referencéd logical unit. The rgsulting
LUN value is called a proxy LUN. If the ACCESS CONTROL OUT command with.ASSIGN PROXY LUN Eervice
actlon is successful, the proxy LUN becomes the third party’s mechanism for accessing the logical unit by groxy.

On¢e assigned, a proxy LUN shall remain valid until one of the following oceurs:

a) The third party releases the proxy LUN value using the ACCESS*CONTROL OUT command with
RELEASE PROXY LUN service action (see 8.3.3.12);

b) The proxy token is made invalid as described in 8.3.1.6.2,1;/or

¢) A logical unit reset or I_T nexus loss of the I_T nexus.used to assign the proxy LUN (see 8.3.1.12).

The third party may reissue the ACCESS CONTROL OUF,command with ASSIGN PROXY LUN service action in
an pttempt to re-establish its proxy access rights. If the.cause of the proxy token becoming invalid was temporary,
the|reissued command should succeed. The accesscontrols coordinator shall process the request as descfibed in
8.3[1.6.2.1 without reference to any previous assighment of the proxy LUN value.

8.

(2]

1.7 Verifying access rights

Wheen access controls are enabled (see 8.3.1.2), access rights for an initiator port shall be validated as depcribed
in this subclause.

All the linked commands in a-single task shall be processed based on the ACL that is in effect when the task first
enters the task enabled state. Relationships between access controls and tasks in a task set are desctibed in
8.3(1.11.1.

All tommands shall be processed as if access controls were not present if the ACL (see 8.3.1.3) allows the jnitiator
port access to the addressed logical unit as a result of one of the following conditions:

a) The-ACL contains an ACE containing a TransportID type access identifier (see 8.3.1.3.2) for the inifiator

port and that ACE includes a LUACD with LUN value matching the addressed LUN;

The initiator port is in the enrolled state (see 8.3.1.5.1.3) under an AccessID, the ACL contains an ACE
as an access igentiier, an value

b)

g
matching the addressed LUN; or
¢) The addressed LUN matches a proxy LUN value (see 8.3.1.6.2.2) assigned using the ACCESS CONTROL
OUT command with ASSIGN PROXY LUN service action (see 8.3.3.11) and the proxy token (see
8.3.1.6.2.1) used to assign the proxy LUN value is still valid.
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If the initiator port is in the pending-enrolled state (see 8.3.1.5.1.4) under an AccesslID, the ACL contains an ACE
containing that AccessID as an access identifier, and that ACE includes a LUACD with LUN value matching the
addressed LUN, then commands shall be processed as follows:

a) INQUIRY, REPORT LUNS, ACCESS CONTROL OUT and ACCESS CONTROL IN commands shal
processed as if access controls were not present;

| be

b) A REQUEST SENSE command shall be processed as if access controls were not present as described in

6.27, except in the case where a sense key set to NO SENSE would be returned. In this case, the

REQUEST SENSE command shall return the sense key set to ILLEGAL REQUEST and the additional
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h INQUIRY command is addressed to a LUN for which there is no matching’ LUN value in any LUACO
E allowing the initiator port logical unit access rights, the standard INQUIRY \data (see 6.4.2) PERIPHERAL

NS well known logical unit shall return only the list of LUN valyes' that are associated to accessible logig
ording to the following criteria:

sense code set to ACCESS DENIED - INITIATOR PENDING-ENROLLED; and

¢) Any other command shall be terminated with CHECK CONDITION status, with the sense key setq
ILLEGAL REQUEST, and the additional sense code set to ACCESS DENIED - INITIATOR
PENDING-ENROLLED.

application client should respond to the ACCESS DENIED - INITIATOR PENDING-ENROLLED ad

E field shall be set to 1Fh and the PERIPHERAL QUALIFIER field shall be set.to 011b (i.e., the device serve
able of supporting a device at this logical unit).

parameter data returned in response to a REPORT LUNS command addressed to LUN 0 or to the R

a) If the initiator port is in the enrolled state or pending-enrolled state, the REPORT LUNS parameter
shall include any LUN values found in LUACDs:in the ACE containing the AccessID enrolled by the i
port;

b) If the initiator port, in any enroliment state:has a TransportID found in the access identifier of an AC
the REPORT LUNS parameter data shall include any LUN values found in LUACDs in that ACE; an

c) Ifthe initiator port, in any enrollment state has access to any proxy LUNs (see 8.3.1.6.2.2), then thos
values shall be included in the REPORT LUNS parameter data.

Il not be affected by access.controls.
e initiator port is in the\not-enrolled state and is not allowed access to any logical unit as result of its
tID or as a result of &proxy LUN assignment, then the REPORT LUNS parameter data shall include only
well known logical-tnits, as specified in 6.21.

ept when access controls are disabled, all cases not described previously in this subclause shall result i

itional sense code set to LOGICAL UNIT NOT SUPPORTED.

1.8)The management identifier key

ditional

se code by sending an ACCESS CONTROL OUT command with ACCESS ID ENROLL service action. If the
hmand succeeds, the application client may retry the terminated command.

in any
DEVICE
ris not

FPORT
Al units

Hata
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e LUN

Al units

Trans-
LUNO

N termi-

on of the’command with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the

8.3.1.8.1 Management identifier key usage

The management identifier key identifies the application that is responsible for managing access controls for a
SCSI target device. This identification occurs when the application client specifies a new management identifier
key value in each ACCESS CONTROL OUT command with the MANAGE ACL service action (see 8.3.3.2), and
when the last specified management identifier key value appears in ACCESS CONTROL IN and ACCESS

CcO

NTROL OUT service actions as required in 8.3.1.4.2.

To allow for failure scenarios where the management identifier key value has been lost, an override procedure
involving a timer is described in 8.3.1.8.2.
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Use of the management identifier key has the following features:

a) Management of access controls is associated with those application clients that provide the correct

management identifier key without regard for the initiator port from which the command was received; and

b) Only an application client that has knowledge of the management identifier key may change the AC

allowing the management of access controls to be limited to specific applications and application cli

8.3.1.8.2 Overriding the management identifier key

8.3[1.8.2.1 The OVERRIDE MGMT ID KEY service action

If the management identifier key needs to be replaced and the current management identifier key isynot av
thep the ACCESS CONTROL OUT command with OVERRIDE MGMT ID KEY service action (se€)8.3.3.8)
usgd to force the management identifier key to a known value.

The¢ ACCESS CONTROL OUT command with OVERRIDE MGMT ID KEY service action should be used
faillire recovery. If failure recovery is not required, the ACCESS CONTROL OUT command with MANAG
seryice action should be used.

To protect the management identifier key from unauthorized overrides, the access'Controls coordinator shall
usq of the ACCESS CONTROL OUT command with OVERRIDE MGMT ID-KEY service action based on th
of the override lockout timer (see 8.3.1.8.2.2).

Whien the override lockout timer is not zero, an ACCESS CONTROL OUT command with OVERRIDE M(
KEJ service action shall be terminated with CHECK CONDIHON status, with the sense key set to IL
REQUEST, and the additional sense code set to INVALID FIELDIN CDB.

Whien the override lockout timer is zero, an ACCESS CONTROL OUT command with OVERRIDE MGMT
seryice action shall be processed as described in 8.3.3.8.

The access controls coordinator shall log the receipt of each ACCESS CONTROL OUT command with OVE
MQ@MT ID KEY service action and its successor failure as described in 8.3.1.10.

8.3/1.8.2.2 The override lockout timer.

The access controls coordinator shall maintain the override lockout timer capable of counting up to
sedonds. When the override logkout timer is not zero it shall be decreased by one nominally once per sec
no more frequently than once-every 800 milliseconds until the value reaches zero. When the override locko
is Zero, it shall not be chapged except as the result of commands sent by an application client.

The¢ ACCESS CONTROL OUT command with MANAGE OVERRIDE LOCKOUT TIMER service action m
the|state of the oyérride lockout timer (see 8.3.3.7), performing one of the following functions:

a) If the'ipcorrect management identifier key is supplied or if no parameter data is sent, the access co
coordinator shall reset the override lockout timer to the last received initial override lockout timer va

following:

b) £Ifithe correct management identifier key is supplied, then the access controls coordinator shall do the
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T)_Save the mitial override Tockout timer value supplied In the parameter data, and
2) Reset the override lockout timer to the new initial value.

Setting the initial override lockout timer value to zero disables the override lockout timer and allows the ACCESS

CONTROL OUT command with OVERRIDE MGMT KEY service action to succeed at any time.

Any application that knows the management identifier key may establish an initial override lockout timer value of
sufficient duration (i.e., up to about 18 hours). Maintaining a non-zero override lockout timer value may be accom-

plished without knowing the management identifier key or transporting the management identifier key

on the

service delivery subsystem. Attempts to establish a zero initial override lockout timer value that are not accom-
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panied by the correct management identifier key result in decreasing the probability that a subsequent ACCESS
CONTROL OUT command with OVERRIDE MGMT ID KEY service action is able to succeed by resetting the
override lockout timer.

After a logical unit reset, the override lock timer shall be set to the initial override lockout timer value within ten
seconds of the non-volatile memory containing the initial override lockout timer value becoming available.

The ACCESS CONTROL IN command with REPORT OVERRIDE LOCKOUT TIMER may be used to discover the
state of the override lockout timer.

8.3/1.9 Reporting access control information

Spécific service actions of the ACCESS CONTROL IN command may be used by an application client to refjuest a
repprt from the access controls coordinator about its access controls data and state.

The ACCESS CONTROL IN command with REPORT ACL service action (see 8.3.2¢2), returns the A(QL (see
8.3[1.3). The information reported includes the following:

a) The list of access identifiers (see 8.3.1.3.2) and the associated LUACDs/see 8.3.1.3.3) currently in|effect;
and
b) The list of proxy tokens (see 8.3.1.6.2.1) currently in effect.

The¢ ACCESS CONTROL IN command with REPORT ACCESS CONTROLS LOG service action (see §.3.2.4)
returns the contents of the access controls log (see 8.3.1.10).

Thg¢ ACCESS CONTROL IN command with REPORT OVERRIDE LOCKOUT TIMER service action (see 8.3.2.5)
repprts on the state of the override lockout timer (see 8.3.18.2.2).

8.3/1.10 Access controls log
The access controls log is a record of events maintained by the access controls coordinator.
The access controls log has three portions, each recording a different class of events:

a) invalid key events: mismatches between the management identifier key (see 8.3.1.8) specified by|a
service action and the current value maintained by the access controls coordinator;

b) key override events: atiempts to override the management identifier key (see 8.3.1.8.2.1), whethef the
attempt fails or succeeds; and

c) ACL LUN conflict-events: (see 8.3.1.5.2).

Eag¢h portion of the lgg,is required to contain a counter of the events. When a SCSI target device is manufdctured,
all counters shall.be)set to zero. When access controls are disabled, all counters except the key override| events
coynter shall be_set to zero. Each counter shall be incremented by one whenever the relevant event occurs

Eac¢h log portion may contain additional records with more specific information about each event. When the
respurces for additional log records are exhausted, the access controls coordinator shall preserve the most
recentlty added log records in preference to older log records.

Log records contain a TIME STAMP field whose contents are vendor specific. If the access controls coordinator has
no time stamp resources the TIME STAMP field shall be set to zero. If time stamp values are provided, the same
timing clock and time stamp format shall be used for all access controls log entries.

Invalid key events occur whenever an access controls command requires the checking of an application client
supplied management identifier key against the current management identifier key saved by the access controls
coordinator and the two values fail to match. When such an event occurs, the access controls coordinator shall
increment the invalid keys counter by one. If the log has additional resources to record event details, the access
controls coordinator shall add an invalid keys log record (containing the information defined in 8.3.2.4.2.3)
describing the event.
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Key override events occur when the access controls coordinator receives the ACCESS CONTROL OUT command
with OVERRIDE MGMT KEY service action (see 8.3.3.8). When such an event occurs, the access controls coordi-
nator shall increment the key overrides counter by one without regard for whether the command succeeds or fails.
If the log has additional resources to record event details, the access controls coordinator shall add an key
overrides log record (containing the information defined in 8.3.2.4.2.2) describing the event.

ACL LUN conflict events occur as specified in 8.3.1.5.2. When such an event occurs, the access controls coordi-
nator shall increment the ACL LUN conflicts counter by one. If the log has additional resources to record event
details, the access controls coordinator shall add an ACL LUN conflicts log record (containing the information
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ned in 8.3.2.4.2.4) describing the event.

ected portions of the access controls log may be requested by an application client using-the A(
NTROL IN command with REPORT ACCESS CONTROLS LOG service action (see 8:3.274). W
eption of the key overrides portion, selected portions of the log may be cleared and the counters reset
ng the ACCESS CONTROL OUT command with CLEAR ACCESS CONTROLS LOG service actig
3.6).

1.11 Interactions of access controls and other features

1.11.1 Task set management and access controls

LCESS
ith the
to zero
n (see

bn successful completion of an ACCESS CONTROL OUT command with MANAGE ACL service acti

pffected by an ACCESS CONTROL OUT command that subseguently enters the task enabled state.
task enabled state that have not modified SCSI target device state information may or may not be affe
ACCESS CONTROL OUT command that subsequently enters the task enabled state. The ACL in effect
en the ACCESS CONTROL OUT command with MANAGE ACL or DISABLE ACCESS CONTROLS
on entered the task enabled state shall apply to all'tasks that are not affected by the ACCESS CONTR(
hmand.

the operations performed by a task shall cemplete under the control of a single ACL, either the state i
CESS CONTROL OUT command. After a task enters the task enabled state for the first time chang

ess control state from disabled to eénabled (see 8.3.1.2) shall have no effect on the task.

set concurrently. The order-of processing of such commands is defined by the task set management
nts (see SAM-3), but each’ command shall be processed as a single indivisible command without an
ing of actions that may-be required by other access control commands.

1.11.2 Existing reservations and ACL changes

logical unityis reserved by one I_T nexus and that logical unit becomes accessible to another I_T nex
LIt of an-access control command, then there shall be no changes in the reservation of that logical unit.

I6gical unit is reserved by an I_T nexus and that logical unit becomes inaccessible to that |_T nexus as

n (see

3.2), the specified ACL (see 8.3.1.3) shall apply to all tasks that subsequently enter the task enabled state.
ks that have modified SCSI target device state information (e.g.;¢nedia, mode pages, and log pages) shall not

sks in
cted by
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r to processing of the ACCESS CONTROL OUT command or the state in effect following processing of the

ing the
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e
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y inter-
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of an access control command or other access control related event, then there snall be no changes In th
vation. Existing persistent reservations mechanisms allow for other SCSI initiator devices with access to that logical
unit to clear the reservation.

reser-
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8.3.1.12 Access controls information persistence and memory usage requirements

If a SCSI target device supports access controls, then the SCSI target device shall contain an access controls
coordinator that shall maintain the following information in nonvolatile memory:

a) Whether access controls are enabled or disabled; and

b) The access controls data that table 337 and table 338 require to persistent across power cycles, hard

resets, and logical unit resets.

If tHe access control coordinator's nonvolatile memory is not ready and the access controls coordinator is-u

det
con
key

Fol
init
por

Thd

rmine that access controls are disabled, then the device servers for all logical units shall tefmi
nmands except INQUIRY and REQUEST SENSE commands with CHECK CONDITION status, with thg
set to NOT READY, and the additional sense code set as described in table 184 (see 6.33).

owing an |_T nexus loss, a previously enrolled initiator port shall be placed in the pending-enrolled state
ator port was associated with the lost I_T nexus. Following a logical unit reset, all préviously enrolled
ks shall be placed in the pending-enrolled state.

information shown in table 337 shall be maintained by the access controls coordinator.

Table 337 — Mandatory access controls resources

Persistent
Across Power
Cycles, Hard
Resets, and
Size Logical Unit
Information Description (in bits) Resets
One ACL (see 8.3.1.3) containing at least one ACE contain- VS Yes
ing one access identifier (see 8.3.1.3.2);and at least one
LUACD (see 8.3.1.3.3)
The Enrollment State for each initiator port (see 8.3.1.5.1) VS Yes
Management Identifier Key_(se€ 8.3.1.8) 64 Yes
Default LUNs Generation (DLgeneration, see 8.3.1.4.4) 32 Yes
Override Lockout Timer (see 8.3.1.8.2.2) 16 No
Initial Override Lockout Timer value (see 8.3.1.8.2.2) 16 Yes
Access Controls’Log Event Counters (see 8.3.1.10) contain- Yes
ing at least.the following:
a) _Key Overrides Counter; 16 Yes
b){Invalid Keys Counter; and 16 Yes
¢) ACL LUN Conflicts Counter 16 Yes

1able to

ate all
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