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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -
Part 452: Primary Commands-2 (SPC-2)

FOREWORD

1)

2)

5)

SO (Tnfernational Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participatevin
the development of International Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in
fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with
ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee/{SO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to natipnalbodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

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 agenis including individual experts
and members of their technical committees and IEC or ISO National Committees for any personal injury, property
damage or other damage of any nature whatsoever, whether direct or indiréct) or for costs (including legal fees)
and expenses arising out of the publication of, use of, or reliance upon this ISO/IEC publication or any other IEC
or IEC/ISO publications.

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

Attention is drawn to the possibility that some of the elemehts of this ISO/IEC Publication may be the subject of
patent rights. ISO/IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 14776-452 was prepared by subcommittee 25: Inter-
connection of information technology_éequipment, of ISO/IEC joint technical committee 1:
Information technology.
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Introduction

The SCSI family of standards provides for many different types of SCSI devices (disks, tapes, printers, scanners
and many more). This standard defines a device model that is applicable to all SCSI devices. Other SCSI
command standards (see 3.1.12) expand on the general SCSI device model in ways appropriate to specific types
of SCSI devices.

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

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

Common Access Method

Device-Type Specific Command Sets

Shared Command Set (forall'device types)

Transport Protocols

Architecture Model

Physical Interconnects

Figure 1 — SCSI document relationships

Figure 1 is intended to show the general relationship of the documents to one another. Figure 1 is not intepded to
imply a relationship such as ahierarchy, protocol stack or system architecture. It indicates the applicability of a
stapdard to the implementation of a given transport.
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For the general structure and references of the SCSI standards, refer to Annex E. The term
SCSI is used to refer to the family of standards listed in this annex.

This International Standard is divided into ten clauses.

Clause 1 Scope

Clause 2 Normative references that apply to this standard

ol 2 [ IR 1 1 ! 1l e IEE SN A 4 ! !
UldUst o UCTTITITUOTTS, SYTTUUTS arfu abuTrcvIiatlUlTs UsTU T UTTS Sidliudiu

Conceptual relationship between this document and the SCSI-3 architecture
model

Clause 4
Clause 5 Command model for all SCSI devices

Clause 6 Command model for processor type for all SCSI devices
Clause 7 Commands that may be implemented by any SCSI device

Parameter data formats that may be implemented by a processor type SCSI

Clause 8 .
device

Clause 9 Commands that may be implemented by a processor type SCSI device

Parameter data formats that may be implemented by-a processor type SCSI

Clause 10 .
device

Provide information to assist with the implementation of this standard. The

Annexes information in the annexes applies to all the SCSI command standards.
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 452: Primary Commands-2 (SPC-2)

1 Scope

This part of ISO/IEC 14776 defines the SCSI commands that are mandatory and optional for all SCSI devices. It
also defines the SCSI commands that may apply to any device model.

Sin
cor
targ
Evd

2N

2.1

The
onl
am

2.2

IEQ
1SQ

1SQ

Pailt 412: SCSI Architecture Model-2 (SAM-2)

I1SG

Pait 222: SCSI-3 Fibre Channel Protoeal-2 for SCSI, Second Versin (FCP-2)

2.3

At the time of publication, the following referenced standards were still under development. For informatior
Fent status of the,document, or regarding availability, contact the relevant standards body or other orgafization

cur
as

1Sd

hmands that may be implemented by a SCSI processor device are also defined in this standard-
et SCSI devices may implement an initiator subset of the processor device model to support therAsynch
nt Reporting capability defined in the SCSI-3 Architecture Model.

lormative references
General

following referenced documents are indispensable for the application of this ‘document. For dated refe
the edition cited applies. For undated references, the latest edition of the referenced document (includ
endments) applies.

Approved references

60027-2, Letter symbols to be used in electrical technology - Part 2: Telecommunications and electroni
/IEC 9316:1995, Information technology — Small computer system interface-2 (SCSI-2)*

/IEC 14776-412, Information technology — Small computer system interface (SCSI) —

/IEC 14776-222, Information technology — Small computer system interface (SCSI) —

References under.development

ndicated.

/IEC 14776-351, Information technology — Small computer system interface-3 (SCSI-3) —

Pa||t 351:'SCSI-3 Medium Changer Commands (SMC)2

ce a host processor is a part of any SCSI domain, the processor device model is defined in this standafd. The

Some
ronous

[ences,

ng any

cS

on the

[ANSI INCITS 270:1996]
[ANSI INCITS 314:1998]
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3 Definitions, symbols, abbreviations and conventions

3.1 Definitions

3.1.1

active condition:

When a logical unit is capable of responding immediately to media access requests, and operations complete in
the shortest practical time.

3.1
additional sense code:
A cpmbination of the ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER fields (see 7.20.2) in-the sense
datp (see 3.1.47).

3.3
application client:
An pbject that is the source of SCSI commands. Further definition of an application clientmay be found in BAM-2.

3.114
attached medium changer:
A medium changer that is attached to and accessed through some other type of SCSI device. See 5.7.

3.5
asynchronous event reporting (AER):
A mechanism used by a logical unit to signal an initiator that an asynchronous event has occurred. The
meghanism for asynchronous event reporting is protocol specific. A detailed definition of AER may be fpund in
SAM-2.

3.1}6

auto contingent allegiance (ACA):
Ong of the conditions of a task set following the.return of a CHECK CONDITION status. A detailed defirition of
ACKA may be found in SAM-2.

3.117

autosense data:
The sense data that is automatically delivered to the application client by the device server in a protocol $pecific
mahner when a command completes with a CHECK CONDITION status (see 4.2 and SAM-2).

3.1{8

blojcked task:
A Hlocked task that isin-the blocked state as defined in SAM-2. Tasks become blocked when an ACA cagndition
ocdurs. The blocked state ends when the ACA condition is cleared. A detailed definition of the blocked tagk state
may be found in<SAM-2.

3.119
byte:
Ind|cates an 8-bit construct.

3.1.10

command:

A request describing a unit of work to be performed by a device server. A detailed definition of a command may be
found in SAM-2.

3.1.11

command descriptor block (CDB):

The structure used to communicate commands from an application client to a device server. A CDB may have a
fixed length of up to 16 bytes or a variable length of between 12 and 260 bytes.
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3.1

12

command standard:
A SCSI standard that defines the model, commands and parameter data for a device type (e.g., SBC, SCC, SGC,

SM

3.1

C, SSC, MMC, or SES).

13

contingent allegiance (CA):
One of the conditions of a task set following the return of a CHECK CONDITION status. A detailed definition of CA
may be found in SCSI-2.

3.1[1%
co;ly manager:
The device server that receives an EXTENDED COPY command and performs the operation requested.

3.1
da
Th
cor

3.1

datfa-out buffer:

The
ser

3.1

dat packet:

Thd
Dat

3.1
de
An
def

3.1
de
Ar
of 4

3.1
de

The response returngdto an application client by a device server on completion of a SCSI command. A ¢

def

3.1
de
The

15

-in buffer:

buffer identified by the application client to receive data from the device server during the executi
nmand (see 4.2 and SAM-2).

16

b buffer identified by the application client to supply data that is sent fromJthe application client to the
Ver during the execution of a command (see 4.2 and SAM-2).

17

b data transferred in the Data-In Buffer associated with.a processor device RECEIVE command, o

nition of a device)Service response may be found in SAM-2.

21
ice type:
type\of device (or device model) implemented by the device server.

pon of a

device

rin the

etailed

a-Out Buffer associated with a processor device SEND command.

18

ice server:

object within a logical unit that executes SCS¥tasks according to the rules of task management. A ¢
nition of a device server may be found in SAM-2.

19

ice service request:

bquest, submitted by an application client, conveying a SCSI command to a device server. A detailed dgfinition
device service request may.be found in SAM-2.

20

ice service response:

etailed

3.1

4

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.

3.1

.23

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-2.
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.24
d:

A group of one or more contiguous bits, a part of a larger structure such as a CDB (see 3.1.11) or sense data (see

3.1

3.1

AT7).

.25

hard reset:
A target response to a reset event or TARGET RESET task management function. A detailed definition of hard
reset may be found in SAM-2.

3.1[76

host:

A §CSI device with the characteristics of a primary computing device, typically a personal computer,\workfstation,
minicomputer, mainframe computer, or auxiliary computing device or server. A host typically-furctiong as an
initiator.

3.127

idle condition:

In iflle condition a logical unit is capable of responding quickly to media access requests. However, a logicgl unit in
idlg condition may take longer to complete a command than a logical unit in active condition becausg it may
haye to activate some circuitry.

3.1)28

initiator:

A §CsSI device containing application clients that originate device<service requests to be processed in a|device
serjer. A detailed definition of an initiator may be found in SAM-2:

3.129

linked command:

One in a series of SCSI commands processed by a single'task that collectively make up a discrete I/O opergtion. A
dethiled definition of a linked command may be foungin SAM-2.

3.1430

loglical unit:

An externally addressable entity within a target that implements a SCSI device model and contains a device|server.
A detailed definition of a logical unit may be found in SAM-2.

3.1)31

logfical unit identifier:

An [object that is part of the, SAM-2 definition of a logical unit. A logical unit identifier uniquely identifies a logical
unit in a SCSI domain. ¢Detailed definitions of SCSI domain and logical unit identifier may be found in SAM-2.
3.1)32

logfical unit inyeatory:

The list of the“togical unit numbers reported by a REPORT LUNS command (see 7.19). The list includes thg logical
unif numbers.of all logical units with a PERIPHERAL QUALIFIER value of 000b (see 7.3.2) and may include in ajvendor
spgcifie manner the logical unit numbers for those logical units with a PERIPHERAL QUALIFIER value of 100, 101b,
11dbser 111b.

3.1.33

logical unit number (LUN):

An encoded 64-bit identifier for a logical unit. A detailed definition of a logical unit number may be found in SAM-2.
3.1.34

medium:

A physical entity that stores data in a nonvolatile manner (retained through a power cycle) in accordance with
commands processed by the device server.
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3.1.35

medium auxiliary memory (MAM):

An auxiliary memory residing on a medium that is accessible to the device server (e.g., a tape cartridge). Medium
auxiliary memory may be nonvolatile and independent of the main function of the device server.

3.1.36

medium changer:

A device that mechanizes the movement of media to and from the SCSI device that records on or reads from the
media. A detailed definition of a medium changer may be found in SMC.

3.1[37
ong:
The logical true condition of a variable.

3.1}38
page:
A regular parameter structure (or format) used by several commands. These pages are identified with a value
kngwn as a page code.

3.139

pefsist through power loss:
An [optional capability associated with some features that allows an application client to request that a|device
serjer maintain information regarding that feature across power failures,

3.1}40

prdtocol specific:
A r¢quirement that is defined by a SCSI transport protocol standard. A detailed definition of protocol specific ay be
foupd in SAM-2.

3.1}41
prdtocol standard:
A 4CSI standard that defines SCSI transport protecol (e.g., SPI-3, SBP-2, or FCP-2).

3.1}42
resjource:
A part of a processor device required(to'operate on or store a data packet.

3.1}43

reglistered:
The condition that exists-for-an initiator (or application client) from successful completion of a PERSISTENT
RESERVE OUT command‘with a REGISTER or REGISTER AND IGNORE EXISTING KEY service actipn (see
5.5|3.4) until the initiatar Tegistration is removed (see 5.5.3.6).

3.1}44
reglistrant:
An finitiator(or"application client) that is registered (see 3.1.43).

3.1}45
SCStdevite:
A device that is connected to a service delivery subsystem and supports a SCSI application protocol. A detailed
definition of a SCSI device may be found in SAM-2.

3.1.46

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-2.
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3.1.47

sense data:

Data describing an error or exceptional condition that a device server delivers to an application client as a result of
an autosense operation (see 3.1.7), asynchronous event report (see 3.1.5), or REQUEST SENSE command (see
7.20). The format of sense data is the format defined for parameter data returned by the REQUEST SENSE
command in 7.20.2.

3.1.48
sense key:
The contents of the SENSE KEY field (see 7.20.2) in the sense data (see 3.1.47).

3.1}49

serjvice action:
A request describing a unit of work to be performed by a device server. A service action is an’extensipn of a
compmand. See SAM-2 for a detailed definition of a command.

3.1}50

serjvice delivery subsystem:
That part of a SCSI I/O system that transmits service requests to a logical unit and returns logical unit responses to
an |nitiator. A detailed definition of a service delivery subsystem may be found ir SAM-2.

3.1}51

stahdby condition:
When a logical unit is capable of accepting commands, but media is pet immediately accessible (e.g., spindle is
stopped).

3.1}52
status:
Ong byte of response information sent from a device server to an application client upon completion ¢f each
commmand. A detailed definition of status may be found.in' SAM-2.

3.1}53
sygtem:
Ong or more SCSI domains operating as a single configuration.

3.1}54
target:
A 4CSI device that receives SCSl-commands and directs such commands to one or more logical units. A detailed
deflnition of a target may be found in SAM-2.

3.1}55
task:

An pbject 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-2.

3.1}56

task set:
A graup of tasks within a logical unit, whose interaction is dependent on the task management (queuing), ¢A, and
ACATOleS—See SAM=2andthe Comntro mode page (SeE 8-3-67-

3.1.57

third-party:

An EXTENDED COPY command issued to one SCSI device to perform a copy operation between two other SCSI
devices; or a RESERVE or RELEASE command issued by one initiator to manage a reservation on behalf of
another initiator within the same SCSI domain and using the same SCSI protocol (e.g., a processor device
requests that a direct-access device reserve itself for use by a sequential-access device).
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3.1.58

unit attention condition:

A state that a logical unit maintains while it has asynchronous status information to report to one or more initiators.
A detailed definition of the unit attention condition may be found in SAM-2.

3.1.59
vendor specific (VS):
Something (e.g., a bit, field, code value, etc.) that is not defined by this standard and may be vendor defined.

3.1.60
zerp:
The logical false condition of a variable.

3.4 Acronyms

Auto Contingent Allegiance (see 3.1.6)
Asynchronous Event Reporting (see 3.1.5)
Additional Sense Code (see 7.20.2)

Additional Sense Code Qualifier (see 7.20.2)
Contingent Allegiance (see 3.1.13 and SCSI-2)
Command Descriptor Block (see 3.1.11)

Cyclic Redundancy Check

Destination Identifier (defined in FC-FS)

Fibre Channel Framing and Signaling Interface
SCSI-3 Fibre Channel Protocol - 2

Logical Block Address

Least significant bit

Logical Unit Number (see 3.1.33)

Medium Auxiliary Memory (see 3.1.35)

SCSI Multi-Media Commands -2

Most significant bit

National Committee for Information.TFechnology Standards
SCSI Specification for Optical Card Reader/Writer
Object-based Storage Deviees:.Commands
Redundant Array of Independent Disks

SCSI Reduced Block €ommands

SCSI Reduced MulticMedia Commands

SCSI-3 Architecture Model

SCSI Architecture Model -2

SCSI-3 Block Commands

SCSI Controller Commands -2

The architecture defined by the family of standards described in the introduction
The. architecture defined by the Small Computer System Interface - 2 standard (see 2.2)
SCSI-3 Enclosure Services

SCSI-3 Medium Changer Commands

SCSI-3 Primary Commands (ISO/IEC 14776-311)
SCS| Drimnry Commands -2 ('rhie cf:\ndnrd)

SCSI Parallel Interface -3

SCSI Parallel Interface -4

SCSI-3 Stream Commands

Vital Product Data (see 8.4)

Vendor Specific (see 3.1.59)
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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
standard. Other hardware and software design models may also be implemented.

3.3.2

ignored:
A keyword used to describe an unused bit, byte, word, field or code value. The contents or value of an ignored bit,
byte, word, field or 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

invplid:
A Keyword used to describe an illegal or unsupported bit, byte, word, field or code value. Receipt of an invalid bit,
byte, word, field or code value shall be reported as an error.

3.314
manhdatory:
A keyword indicating an item that is required to be implemented as defined in-this standard.

3.3|5
maly:
A keyword that indicates flexibility of choice with no implied preferenée (equivalent to "may or may not").

3.3|6
maly not:
A kKeyword that indicates flexibility of choice with no impliéd preference (equivalent to "may or may not").

3.3|7
obsgolete:
A keyword indicating that an item was defined(in prior SCSI standards but has been removed from this starjdard.

3.3|8

ional:
A Keyword that describes features that are not required to be implemented by this standard. Howevel, if any
optlonal feature defined by this'standard is implemented, then it shall be implemented as defined in this standard.

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.
Recgipients are nat required to check reserved bits, bytes, words or fields for zero values. Receipt of reservgd code
vallies in defined fields shall be reported as error.

3.3]10
resgricted:
A keyword referring to bits, bytes, words, and fields that are set aside for use in other SCSI standards. A restricted
bit, byte, word, or field shall be treated as a reserved bit, byte, word or field for the purposes of the requirements
defined in this standard.

3.3.11

shall:

A keyword indicating a mandatory requirement. Designers are required to implement all such mandatory require-
ments to ensure interoperability with other products that conform to this standard.
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3.3.12

should:
A keyword indicating flexibility of choice with a strongly preferred alternative; equivalent to the phrase "it is strongly
recommended".

3.3.13
X Or XX:
The value of the bit or field is not relevant.

3.4

Ce
Thq
sta
usq

Conventions

tain words and terms used in this standard have a specific meaning beyond the normal English m¢
bse words and terms are defined either in 3.1 or in the text where they first appear. Nanies/of com
uses, sense keys, and additional sense codes are in all uppercase (e.g., REQUEST SENSE). Lowe
d for words having the normal English meaning.

If there is more than one CDB length for a particular command (e.g., MODE SENSE(8) and MODE SENS

and
the

Thq
acr
of 4
nar

the name of the command is used in a sentence without any CDB length désgriptor (e.g., MODE S
N the condition specified in the sentence applies to all CDB lengths for that command.

e names of fields are in small uppercase (e.g., ALLOCATION LENGTH). When a field name is a concaten
bnyms, uppercase letter may be used for readability (e.g., NORMACA). Normal case is used when the ¢
| field are being discussed. Fields containing only one bit are usually referred to as the name bit instea
ne field.

Numbers that are not immediately followed by lower-case h oth are decimal values.

Numbers immediately followed by lower-case b (xxb) are-binary values.

Numbers or upper case letters immediately followed by lower-case h (xxh) are hexadecimal values.

Wh

Lis

en the value of the bit or field is not relevant; x or xx appears in place of a specific value.

s sequenced by letters (e.g., a-red;\b-blue, c-green) show no priority relationship between the listed

Numbered lists (e.g., 1-red, 2-blue, 3-green) show a priority ordering between the listed items.

If &
tab
val

conflict arises between text) tables or figures, the order of precedence to resolve the conflicts is te
es and finally figures. Nat all tables or figures are fully described in the text. Tables show data forn
les. Notes do not constitute any requirements for implementors.

baning.
mands,
case is

SE(10))
ENSE),

ation of
bntents
J of the

items.

t, then
hat and
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3.5 Notation for procedures and functions

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

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

Where:
Result: A single value representing the outcome of the procedure or function.
Procedure Name: A descriptive name for the function to be performed.
Input-1, Input-2, ...: A comma-separated list of names identifying caller-supplied input data‘objects.
Output-1, Output-2, ...: A comma-separated list of names identifying output data objectsto be returned by

the procedure.
"[...]": Brackets enclosing optional or conditional parameters-and arguments.

Thip notation allows data objects to be specified as inputs and outputs. The fellowing is an example of a prgcedure
spqcification:

Found = Search (IN (Pattern, Item List), OUT ([Item Found]))
Where:

Found = Flag
Flag, which, if set, indicates that a matching item was located.

Input Arguments:

Pattern = ... /* Definition of Pattern object */
Object containing thesearch pattern.

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

Output Arguments:

Iltem Found = Item %) /* Item located by the search procedure */
This object is only returned if the search succeeds.
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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 7). This standard defines the parameters that are basic to more than one device model
(see clause 8).

an n.
AL B SA- A e

Th nroceascsordavicamaoadal {fcaa claca ) commands (caa clauca O)
PP TroceSSo—aevree—o oS HHeH A2 e

del(see-clausebB)—eon ds{see-claus ladse-10) are
deflned in this standard.

4.2 The request-response model

The¢ SCSI command set assumes an underlying request-response protocol. The fundamental properties of the
request-response protocol are defined in SAM-2. Action on SCSI commands shall net be deemed completed until
a r¢sponse is received. The response shall include a status that indicates the final disposition of the commgnd. As
perl SAM-2, the request-response protocol may be modeled as a procedure call{specifically:

Service response = Execute Command (IN(I_T_L_x Nexus, CDB, [Data-©ut Buffer], Task Attributes),
OUT([Data-In Buffer], [Autosense Data], [Autosense Return Flag], Status))

SAM-2 defines all of the inputs and outputs in the procedure call above. As they may apply to any SCSI device,
thid standard defines the contents of the following procedure inputs and outputs; CDB, Data-Out Buffer, Pata-In
Buffer, and Autosense Data. This standard does not define all. possible instances of these procedure inppits and
outputs. This standard defines only those instances that may“apply to any SCSI device or to processor type SCSI
deyices. Instances of the procedure inputs and outputs.that apply to specific SCSI device models are defined in
the|applicable SCSI command standards (see 3.1.12).

Thip standard references values returned via theStatus output parameter. Examples of such status vallies are
CHECK CONDITION and RESERVATION CONFLICT. Status values are not defined by this standard. |[SAM-2
deflnes all Status values.

The entity that makes the procedure.call from an initiator is an application client, as defined in SAM-R. The
procedure call's representation arrives at the target in the form of a device service request. The entity that
performs the work of the procedure call in a target is a device server, which is an object within a logical unif and is
deflned in SAM-2.

4.3 The Command Descriptor Block (CDB)

4.3]1 CDB usage and structure

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

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
CDB containing an operation code that is invalid or not supported, it shall return CHECK CONDITION status with
the sense key set to ILLEGAL REQUEST and an additional sense code of INVALID COMMAND OPERATION
CODE.

For all commands, if there is an invalid parameter in the CDB, then the device server shall terminate the command
without altering the medium.
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4.3.2 The fixed length CDB formats

All fixed length CDBs shall have an oPERATION CODE field as their first byte and a CONTROL byte as their last byte.
Table 1 shows the typical format of a 6-byte CDB. Table 2 shows the typical format of a 10-byte CDB. Table 3
shows the typical format of a 12-byte CDB. Table 4 shows the typical format of a 16-byte CDB. Table 5 shows the
format of a 16-byte CDB for commands that provide for a long LBA.

Table 1 — Typical CDB for 6-byte commands

Bit 7 6 5 4 3 2 1 0
Dyte
0 OPERATION CODE
1 Reserved (MSB)
2 . .
LOGICAL BLOCK ADDRESS (if required)
3 (LSB)
TRANSFER LENGTH (if required)
4 PARAMETER LIST LENGTH (if required)
ALLOCATION LENGTH (if required)
5 CONTROL
Table 2 — Typical CDB for 10-byte cammands
Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION(GODE
1 Reserved SERVICE ACTION (if required)
2 (MSB)
3 . .
p LOGICAL BLOCK ADDRESS (if required)
5 (LSB)
6 Reserved
7 (MSB) TRANSFER LENGTH (if required)
PARAMETER LIST LENGTH (if required) (LSB)
8 ALLOCATION LENGTH (if required) N
9 CONTROL
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Table 3 — Typical CDB for 12-byte commands

Bit
Byte 7 6 4 3 2 1 0
0 OPERATION CODE
1 Reserved SERVICE ACTION (if required)
2 (MSB)
3 . .
p LOGICAL BLOCK ADDRESS (if required)
5 (LSB)
6 (MSB)
7 TRANSFER LENGTH (if required)
PARAMETER LIST LENGTH (if required)
8 ALLOCATION LENGTH (if required)
9 (LSB)
10 Reserved
11 CONTROL
Table 4 — Typical CDB for 16-byte commands
Bit
Byte 7 6 4 3 2 1 (
0 ORERATION CODE
1 Reserved SERVICE ACTION (if required)
2 (MSB)
3 . .
p LOGICAL BLOCK ADDRESS (if required)
5 (LSB)
6 (MSB)
7 . . .
o Additional CDB data (if required)
9 (LSB)
10 (MSB)
11 TRANSFER LENGTH (if required)
PARAMETER LIST LENGTH (if required)
12 A eCATONAENC T ranuirad)
MEETATTUIT BRI T Tty
13 (LSB)
14 Reserved
15 CONTROL
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Table 5 — Typical CDB for long LBA 16-byte commands

Byti it 7 5 4 3 2 0
0 OPERATION CODE
1 miscellaneous CDB information
2 (MSB)
3
4
5
5 LOGICAL BLOCK ADDRESS
7
8
9 (L$B)
10 (MSB)
1 TRANSFER LENGTH (if required)
PARAMETER LIST LENGTHY(if required)
12 ALLOCATION LENGTH/(if required)
13 (LSB)
14 Reserved
15 CONTROL
4.3|3 The variable length CDB formats
Opgration code 7Fh heads a variable length CDB. The CONTROL byte is the second byte in the variablg length
CDB (see table 6).

Table’6 — Typical variable length CDB

Bit
Byte 7 5 4 3 2 (
0 OPERATION CODE (7Fh)
1 CONTROL
2 Reserved
3 Reserved
4 Reserved
5 Reserved
[ Reserved
7 ADDITIONAL CDB LENGTH (Nn-7)
8 MSB
( ) SERVICE ACTION
9 (LSB)
10
Service action specific fields
n

The ADDITIONAL CDB LENGTH field indicates 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, the command shall be termi-
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nated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional
sense code shall be set to INVALID FIELD IN CDB.

The SERVICE ACTION field indicates 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 32-byte variable length CDB format is defined for long LBA operations (see table 7).

Table 7 — Typical variable length CDB for long LBA 32-byte commands

Bit
Byte 7 6 4 3 2 1 (
0 OPERATION CODE (7Fh)
1 CONTROL
2
Reserved
4
5 Reserved
6 Reserved
7 ADDITIONAL CDB LENGTH, (18h)
8 (MSB)
SERVICE ACTION
9 (LSB)
10 Reserved DPO FUA | Reserved
11 Reserved
12 (MSB)
LOGIGAL BLOCK ADDRESS
19 (L$B)
20 N
Additional CDB data
27
28 (MSB) TRANSFER LENGTH (if required)
PARAMETER LIST LENGTH (if required)
31 ALLOCATION LENGTH (if required) (L$B)
4.3]4 Common CDB fields
4.3|4.1 Operation code
The¢ OPERATION CODE field contains the code value identifying the operation being requested by the CDB. [SAM-2
deflnes the general structure of the operation code value. The OPERATION CODE field has a consistently flefined
mepning actess all commands. This standard specifies the operation code values used by the commands fefined
hergin.
4.3|4:2’Service action

All CDB formats except the 6-byte format provide for a SERVICE ACTION field containing a coded value identifying a
function 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 those 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 SErRvICE ACTION field in a CDB shall be used or reserved as specified by the particular CDB

format.
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4.3.4.3 Logical block address

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

A six-byte CDB contains a 21-bit LoGIcAL BLOCK ADDRESS field. The ten-byte and the twelve-byte CDBs contain
32-bit LOGICAL BLOCK ADDRESS fields. The sixteen-byte CDB has two formats one with a 32-bit LOGICAL BLOCK
ADDRESS field (see table 4) and one with a 64-bit LOGICAL BLOCK ADDRESS field (see table 5). LOGICAL BLOCK
ADDRESS fields in additional parameter data have their length specified for each occurrence. See the specific
command descriptions.

4.3|4.4 Transfer length

The TRANSFER LENGTH field specifies the amount of data to be transferred, usually the number of blocks.| Some
commands use transfer length to specify the requested number of bytes to be sent as defined)in the command
degcription. See the following descriptions and the individual command descriptions for further’information

Commands that use one byte for the TRANSFER LENGTH field allow up to 256 blocks of data to be transferred{by one
compmand. A TRANSFER LENGTH value of 1 to 255 indicates the number of blocks that shall be transferred. A value
of 4ero specifies that 256 blocks shall be transferred.

In gommands that use multiple bytes for the TRANSFER LENGTH field, a transfer length of zero indicates that po data
transfer shall take place. A value of one or greater indicates the number of-blocks that shall be transferred.

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. Thig field is
typ|cally used in CDBs for parameters that are sent toa.device server (e.g., mode parameters, diagnostic jparam-
ete[s, log parameters). A parameter length of zero indicates that no data shall be transferred. This conditipn shall
not|be considered as an error.

4.3]4.6 Allocation length

The ALLOCATION LENGTH field specifies the maximum number of bytes that an application client has allocated for
returned data. An allocation length of zero indicates that no data shall be transferred. This condition shal| not be
corjsidered as an error. The device server shall terminate transfers to the Data-In Buffer when allocation| length
bytes have been transferred-or-when all available data have been transferred, whichever is less. The allpcation
lenpth is used to limit the-maximum amount of data (e.g., sense data, mode data, log data, diagnostic data)
returned to an application.elient. If the information being transferred to the Data-In Buffer includes fields comtaining
coynts of the number:of bytes in some or all of the data, the contents of these fields shall not be altered tq reflect
the|truncation, if any,that results from an insufficient ALLOCATION LENGTH value, unless the standard that describes
the|Data-In Buffér format specifically states otherwise.

If the amount of information to be transferred exceeds the maximum value that may be specified in the ALLQCATION
LENGTH field the device server shall transfer no data and return a CHECK CONDITION status; the sense key shall
be petto ILLEGAL REQUEST and the additional sense code shall be set to INVALID FIELD IN CDB.

4.3.4.7 Control

The contents of the coNTROL field are defined in SAM-2. The coNTROL field has a consistently defined meaning
across all commands.
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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. Itis not intended to alter
any requirements defined elsewhere in SCSI. Devices conforming to this standard also shall conform to SAM-2.

5.2 Commands implemented by all SCSI device servers

5.2|1 Summary of commands implemented by all SCSI device servers

This standard defines three commands that all SCSI device servers shall implement - INQUIRY, REQUEST
SENSE, and TEST UNIT READY. These commands are used to configure the system, to test devices,|and to
retyrn important information concerning errors and exception conditions.

5.2{2 Using the INQUIRY command

The¢ INQUIRY command may be used by an application client to determine thé-Configuration of the logidal unit.
Deyice servers respond with information that includes their type and standard version and may inclyde the
verjdor's identification, model number and other information. It is recommended that device servers be capable of
retyrning this information (or whatever part of it that is available) upon completing power-on initialization. A device
serjer may take longer to get certain portions of this information, espécially if it retrieves the information fiom the
mefium.

5.2]3 Using the REQUEST SENSE command

Whenever a command completes with a CHECK CONRITION status and autosense data is not provided, the
application client that received the error status should'issue a REQUEST SENSE command to receive the sense
dath describing the cause of the condition. If the-application client issues a command other than REQUEST
SENSE, the sense data is lost.

5.2]4 Using the TEST UNIT READY command

The TEST UNIT READY command allows an application client to poll a logical unit until it is ready without the need
to allocate space for returned data;, The TEST UNIT READY command may be used to check the media status of
log|cal units with removable media. Device servers should respond promptly to indicate the current status of the
SCEFI device, delays to achieve GOOD status may adversely affect initiator performance.

5.3 Parameter rounding

Certain parameters sent to a device server with various commands contain a range of values. Device servgrs may
chqose todmplement only selected values from this range. When the device server receives a value that|it does
not|suppart, it either rejects the command (CHECK CONDITION status with ILLEGAL REQUEST sense key) 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 an exact
supported value shall adjust the value to one that it supports and shall return CHECK CONDITION status with a
sense key of RECOVERED ERROR. The additional sense code shall be 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.
When the description of a parameter states that rounding is permitted, the device server should adjust
maximum-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 next higher supported value than the one specified by the appli-
cation client. In some cases, the type of rounding (up or down) is explicitly specified in the description of the
parameter.
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5.4 Self-test Operations

5.4.1 Default self-test

The 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 DIAGNOSTICS command. The
response is GOOD status if the test detects no exceptions or a CHECK CONDITION status if the test detects
exceptions.

5.4|2 The short and extended self-tests

There are two optional types of self-test aside from the mandatory default self-test that may be.invoked uging the
SELF-TEST coDE field in the SEND DIAGNOSTICS command: a short self-test and an extended\self-test. The goal
of fhe short self-test is to quickly identify if the logical unit determines that it is faulty. ,A-goal of the e>;|:ended
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 qgompre-
hensive test to validate the results of a short self-test, if its results are judged by the application client to beg incon-
clusive.

The criteria for the short self-test are that it has one or more segments and-completes in two minutes or legs. The
criteria for the extended self-test are that it is has one or more segments and that the completion time is|vendor
spqcific. Any tests performed in the segments are vendor specific.

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 thatmay be included are: a buffer RAM test, a regd/write
circuitry test, and/or a test of the read/write head elements;

b) A seek/servo segment wherein a device tests its capability to find and servo on data tracks; and

c) A read/verify scan segment wherein a‘dévice 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 required by
a Iqgical unit to complete its extended-self-test is reported in the EXTENDED SELF-TEST COMPLETION TIME fielfl in the
Control mode page (see 8.3.6).
5.4{3 Self-test modes

There are two modes, fop short and extended self-tests: a foreground mode and a background mode. | These
mofles are described-in'5.4.3.1 and 5.4.3.2.

5.4]3.1 Foreground mode

When a device server receives a SEND DIAGNOSTICS command specifying a self-test to be performed in the
forTground mode, the device server shall return status for that command after the self-test has been complgted.

While performing a self-test in the foreground mode, the device server shall respond to all commands except
INQUIRY, REPORT LUNS, and REQUEST SENSE with a CHECK CONDITION status, a sense key of NOT
READY and an additional sense code of LOGICAL UNIT NOT READY, SELF-TEST IN PROGRESS.

If a device server is performing a self-test in the foreground mode and a test segment error occurs during the test,
the device server shall update the self-test results log page (see 8.2.8) and report CHECK CONDITION status with
a sense key of HARDWARE ERROR and an additional sense code of LOGICAL UNIT FAILED SELF-TEST. The
application client may obtain additional information about the failure by reading the self-test results log page. If the
device server is unable to update the self-test results log page it shall return a CHECK CONDITION status with a
sense key of HARDWARE ERROR and an additional sense code of LOGICAL UNIT UNABLE TO UPDATE
SELF-TEST LOG.
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An application client should reserve the logical unit before initiating a self-test in the foreground mode. An appli-
cation client may terminate a self-test that is being performed in the foreground mode using an ABORT TASK,
ABORT TASK SET, or CLEAR TASK SET task management function. If a task manager receives an ABORT
TASK, ABORT TASK SET, or CLEAR TASK SET task management function while performing a self-test in the
foreground mode, then it shall abort the self-test and update the self-test results log page (see 8.2.8).

5.4

.3.2 Background mode

When a device server receives a SEND DIAGNOSTICS 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 validated.

Aft
bag
self

kground mode, the device server shall initialize the self-test results log page (see 8.2.8) as-fallow
-test code from the SEND DIAGNOSTICS command shall be placed in the SELF-TEST coODE field in‘the lo

br returning status for the SEND DIAGNOSTICS command specifying a self-test to be performed in the

5. The
j page.

The SELF-TEST RESULTS field shall be set to Fh. After the self-test results log page is initializedythe devicq server

shd

Wh
CO

Il begin the first self-test segment.

NDITION status any SEND DIAGNOSTICS command it receives that meets one of\the following criteriaj

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

ile the device server is performing a self-test in the background mode, it shall\terminate with a ¢HECK

When terminating the SEND DIAGNOSTICS command, the sensekey shall be set to NOT READY and 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 to servjce any
othpr commands received with the exceptions listed in table 8. 'Suspension of the self-test to service the command
shgll occur as soon as practical and shall not take longer than two seconds.
Table 8 — Exception comimands for background self-tests
Device type Command Referende
Al device tvoes SEND DIAGNOSTICS (with SeLF-TEST CcODE field set to 100b) 7.23
yp WRITE BUFFER\(with the mode set to any download microcode option) 7.26
Direct access FORMAT UNIT START/STOP UNIT SBC
ERASE REWIND
FORMAT MEDIUM SPACE
Sequential LOAD UNLOAD VERIFY
o LOCATE WRITE sscC
READ WRITE BUFFER
READ POSITION WRITE FILEMARKS
READ REVERSE
EXCHANGE MEDIUM
INITIALIZE ELEMENT STATUS
Medium MOVE MEDIUM SMC
changer PQSITION.-TQ ELEMENT
READ ELEMENT STATUS (if cURDATA=0 and device motion is required)
WRITE BUFFER
NOTE 1 Device types not listed in this table do not have commands that are exceptions for
background self-tests, other than those listed above for all device types.

If one of the exception commands listed in table 8 is received, the device server shall abort the self-test, update the
self-test log, and service the command as soon as practical but not longer than two seconds after the CDB has
been validated.
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An application client may terminate a self-test that is being performed in the background mode by issuing a SEND
DIAGNOSTICS command with the SELF-TEST CODE field set to 100b (Abort background self-test function).

5.4.3.3 Elements common to foreground and background self-test modes

The PROGRESS INDICATION field returned in response to a REQUEST SENSE command (see 7.20) 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 a sense key of NOT READY and an additional sense code of LOGICAL UNIT NOT READY,
SELF-TEST IN PROGRESS with the sense key specific bytes set for progress indication.

Tth application client may obtain information about the twenty most recently completed self-tests by reading the
sell-test results log page (see 8.2.8). This is the only method for an application client to obtain infermation about
self-tests performed in the background mode.
Tahle 9 summarizes when a logical unit returns status after receipt of a self-test command,how an application
clignt may abort a self-test, how a logical unit handles new commands that are received while a self-tgst is in
progress, and how a logical unit reports a self-test failure.
Table 9 — Self-test mode summary
When Processing of subsequent
Statusis | How to abort | commands while self-testis
Mode | Returned | the self-test executing Self-test failure reporting
Fore- | Afterthe | ABORT TASK | If the command is INQUIRY, Terminate with CHECK CONDI}t
ground | self-testis | task manage- REPORT LUNS or TION status, HARDWARE
complete | ment function REQUEST SENSE; process | ERROR sense key, and LOGICAL
normally. Otherwise, termi- UNIT FAILED SELF-TEST
nate with CHECK CONDI- or LOGICAL UNIT UNABLE T(Q
TION statusyNOT READY UPDATE SELF-TEST LOG addi-
sense key, and LOGICAL tional sense code.
UNITANOT READY,
SEDF-TEST IN PROGRESS
additional sense code.
Back- | Afterthe | SEND DIAG- Process the command, Application client checks Self-test
ground | CDB is NOSTICS except as described in results log page (see 8.2.8) aftgr
validated | command'with | 5.4.3.2. the PROGRESS INDICATION field
SELF-IEST CODE returned from REQUEST SENS$E
field-set to 100b indicates the self-test is complgte
5.9 Reservations
5.5|1 Reservations overview
Resgervations may be used to allow a device server to execute commands from a selected set of initiatofs. The
deuicesserver shall reject commands from initiators outside the selected set of initiators by uniquely identifying initi-

ators using protocol specific mechanisms.

Application clients may add or remove initiators from the selected set using reservation commands. If the appli-
cation clients do not cooperate in the reservation protocol, data may be unexpectedly modified and deadlock condi-
tions may occur.

The general description of reservations involves two groups of considerations;

a) the type of reservation established, and
b) the method used to establish, rescind, and manage the reservation.
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There are limits on the combinations of reservation types available under some reservation management methods.
See the reservations management commands descriptions for details.

The scope of a reservation shall be one of the following:

a) logical unit reservations - a logical unit reservation restricts access to the entire logical unit; and

b) element reservations - an element reservation restricts access to a specified element within a medium

changer.

Reservations may be further qualified by restrictions on types of access (e.g., read, write, control). However, any
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fictions based on Ihe type of reservation are independent o1 the Scope of the reservation. In addition
thods of reservation management permit establishing reservations on behalf of another device inth
51 domain using the same SCSI protocol (third-party reservations).

hods of managing reservations are:

a) Reserve/Release (see 5.5.2) - associated with the RESERVE(10), RELEASE(10), RESERVE(
RELEASE(6) commands (see 7.21, 7.16, 7.22, and 7.17, respectively); and

b) Persistent Reservations (see 5.5.3) - associated with the PERSISTENT RESERVE OU
PERSISTENT RESERVE IN commands (see 7.11 and 7.10, respectively):

two methods are prevented from creating conflicting and undefined interactions using RESERV
NFLICT status in the following manner. If a logical unit has executed a PERSISTENT RESERYV,
hmand with the REGISTER or the REGISTER AND IGNORE EXISTING KEY service action and is sti

shall terminate with a RESERVATION CONFLICT status.  f a logical unit has been reserved by any RE
hmand and is still reserved by any initiator, all PERSISFENT RESERVE IN and all PERSISTENT RE
[T commands shall conflict regardless of initiator or service action and shall terminate with a RESERV
NFLICT status.

bervation restrictions are placed on commands$.as a result of access qualifiers associated with the type o
on. The details of which commands are allowed under what types of reservations are described in t3
the reservation restrictions placed on commands for the reserve/release management method see t
imn [A]. For the reservation restrictions placed on commands for the persistent reservations mana
hod see the table 10 columns under;[B].

y element is reserved withifiza'logical unit, that logical unit shall be considered reserved for the con
d in table 10 and the accept/conflict information in table 10 shall apply.

Able 10 and table 11the-following key words are used:

ts anly persistent reservation is present shall not be performed and the device server shall termin
nmand with a RESERVATION CONFLICT status.
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wed: Commands issued by initiators not holding the reservation or by initiators not registered when @ regis-
trants only persistent reservation is present should complete normally.

flict: €enimands issued by initiators not holding the reservation or by initiators not registered when a regis-

ate the

Commands from initiators holding a reservation should complete normally. The behavior of commands from regis-
tered initiators when a registrants only persistent reservation is present is specified in table 10 and table 11.

A command that does not explicitly write the medium shall be checked for reservation conflicts before the
command enters the current task state for the first time. Once the command has entered the current task state, it
shall not be terminated with a RESERVATION CONFLICT due to a subsequent reservation.

A command that explicitly writes the medium shall be checked for reservation conflicts before the device server
modifies the medium or cache as a result of the command. Once the command has modified the medium, it shall

not

be terminated with a RESERVATION CONFLICT due to a subsequent reservation.
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For each command, this standard or a related command standard (see 3.1.12) defines the conditions that result in
RESERVATION CONFLICT. Command standards define the conditions either in the device model (preferred) or in
the descriptions of each specific command. Annex B contains the RESERVATION CONFLICT information for
some of the command sets.

Table 10 — SPC commands that are allowed in the presence of various reservations

Addressed LU has this type of persistent reservation
held by another initiator
Addressed [B]
Command LUis From any initiator From From initiatofmpt
reserved registered registered
by another initiator
initiator || Write Excl (RO all | Write Excl] j* Excl Acc-
[A] Excl | Access types) RO ess 1RO

EXTENDED COPY Conflict Conflict | Conflict | Allowed Conflict Conflict
INQUIRY Allowed Allowed | Allowed | Allowed Allowed Alloyed
LOG SELECT Conflict Conflict | Conflict Allowed Conflict Conflict
LOG SENSE Allowed Allowed | Allowed | Allewed Allowed Alloyved
mggé ggtgg%%) Conflict Conflict | Conflict ¢ “Allowed Conflict Conflict
mggé ggmgég%/) Conflict Conflict | Canflict | Allowed Conflict Conflict
PERSISTENT RESERVE IN Conflict Allowed {~Allowed | Allowed Allowed Alloyved
PERSISTENT RESERVE OUT see table 1%
PREVENT/ALLOW (Prevent=0) Allowed Allowed | Allowed | Allowed Allowed Alloyved
PREVENT/ALLOW (Prevent<>0) Conflict Conflict | Conflict Allowed Conflict Conflict
READ BUFFER Conflict Conflict | Conflict | Allowed Conflict Confflict
RECEIVE COPY RESULTS Conflict Conflict | Conflict | Allowed Conflict Confflict
RECEIVE DIAGNOSTICS Conflict Conflict | Conflict | Allowed Conflict Conflict
RELEASE(6)/RELEASE(10) Allowed 2 || Conflict | Conflict Conflict Conflict Confflict
REPORT DEVICE IDENTIFIER Allowed Allowed | Allowed | Allowed Allowed Alloyved
REPORT LUNS Allowed Allowed | Allowed | Allowed Allowed Alloyved
REQUEST SENSE Allowed Allowed | Allowed Allowed Allowed Alloyved
RESERVE(6)/RESERVE(10) Conflict Conflict | Conflict Conflict Conflict Conflict
SEND DIAGNOSTICS Conflict Conflict | Conflict | Allowed Conflict Confflict
SET DEVACE IDENTIFIER Conflict Conflict | Conflict | Allowed Conflict Conflict
TEST UNIT READY Conflict Conflict | Conflict Allowed Conflict Confflict
WRITE BUFFER conflict contlict | Conflict Allowed conflict Conflict
Key: LU=Logical Unit, Excl=Exclusive, RO=Registrants Only, <> Not Equal
& The reservation is not released (see 7.16 and 7.17).
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Table 11 — PERSISTENT RESERVE OUT service actions that are allowed in the presence of various

reservations

The time at which a reservation is established with respect terother tasks being managed by the device s
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Addressed LU has this type of
persistent reservation held by
another initiator
_ _ [B]
Command Service Action
Addressed LU Command is Command is
is reserved by from a from a not
aathortait ot o rocrataradl raocrataradl
ATTULITCT 1T1Iriratvut ICUIOLUICU ICUIOLUICU
[A] initiator initiator
CLEAR Conflict Allowed Conflict
PREEMPT Conflict Allowed Conflict
PREEMPT & ABORT Conflict Allowed Conflict
REGISTER Conflict Allowed Allowed
REGISTER AND IGNORE EXISTING KEY Conflict Allowed Allowed
RELEASE Conflict Allowed @ Conflict
RESERVE Conflict Conflict Conflict
Key: LU=Logical Unit
2 The reservation is not released (see 5.5.3.6.2).

dor specific. Successful completion of a reservation éommand indicates that the new reservation is
ed. A reservation may apply to some or all of the taskssin the task set before the completion of the resq
hmand. The reservation shall apply to all tasks rec€ived by the device server after successful completio
brvation command. Any reserve/release command or persistent reserve service action shall be perform
hle indivisible event.

tiple reserve/release commands or persistent reserve service actions may be present in the task se
ne time. The order of execution of such commands is defined by the tagged queueing restrictions, if g
h is executed as a single indivisible command without any interleaving of actions that may be required
ervation commands.

2 The Reserve/Releasemanagement method

e reserve/release_management method commands, RESERVE(6), RESERVE(10), RELEASE({
| EASE(10) are used among multiple initiators that do not require operations to be protected across
ires (and subsequent hard resets). The reserve/release reservations management method also all
lication client'to provide restricted device access to one additional initiator within the same SCSI domai
same SESI protocol (a third-party initiator), usually a temporary initiator performing a service for the app
nt sending the reservation command.
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servations managed using the reserve/release method do not persist across some recovery actions (e.g., hard

resets). When a target performs one of these recovery actions, the application client(s) have to rediscover the
configuration and re-establish the required reservations. Reserve/release managed reservations are retained by

the

device server until released or until reset by mechanisms specified in this standard.

The RESERVE(6) and RESERVE(10) commands allow superseding reservations.
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5.5.3 The Persistent Reservations management method
5.5.3.1 Overview of the Persistent Reservations management method

The persistent reservations management method is the mechanism specified by this standard for use by multiple
initiators that require operations to be protected across initiator failures, which usually involve hard resets.
Persistent reservations persist across recovery actions, to provide initiators with more detailed control over reser-
vations recovery. Persistent reservations are not reset by the TARGET RESET task management function or other
global actions.

PelfSISTeENT reservations for 1ailing mitiators may be preempted by another Iniiator as part of the recovery pfocess.
Pelsistent reservations shall be retained by the device server until released, preempted, or cleared by miechanisms
spdcified in this standard. Even though different protocols that transport SCSI commands handie.hard resets
differently (e.g., parallel uses a reset signal, fibre channel loops use primitive signals) the persistent resgrvation
shgll be preserved. Optionally, persistent reservations may be retained when power to the targéetis removed.

The PERSISTENT RESERVE OUT and PERSISTENT RESERVE IN commands provide‘the basic mecharjism for
dyrjamic contention resolution in multiple initiator systems using multiple port targets.\\Before a persisten} reser-
vatlon may be established, an initiator shall register with a device server using a reservation key. Reservatipn keys
are|necessary to allow:

a) authentication of subsequent PERSISTENT RESERVE OUT commands;

b) identification of other initiators that are registered,;

c) identification of the reservation key(s) that have an associated reservation;

d) preemption of a persistent reservation from a failing or uncooperative initiator; and
e) multiple initiators to participate in a reservation.

The reservation key provides a method for the application client to associate a protocol-independent identifjer with
an |nitiator on a specific port of a device server. The reservation key is used in the PERSISTENT RESERVE IN
corpmand to identify which initiators are registered and which initiator, if any, holds the reservation. The reser-
vatjon key is used in the PERSISTENT RESERVEIOUT command: to register an initiator, to verify the {nitiator
isstiing the PERSISTENT RESERVATION OUT cemmand is registered, and to specify which initiator’s registration
or ['rersistent reservation to preempt.

Reservation key values may be used by.application clients to identify initiators, using application specific methods
thaf are outside the scope of this stanfard. This standard provides the ability to register no more than one key per
initiator/logical unit pair. Multiple initiators may use the same key for a logical unit. An initiator may establish regis-
trajons for multiple logical units.jna SCSI device using any combination of unique or duplicate keys. Thege rules
proyide the ability for an applieation client to preempt multiple initiators with a single PERSISTENT RESERVE OUT
command, but they do not.provide the ability for the application client to uniquely identify the initiators uging the
PERSISTENT RESERVE ,eommands.

5.5{3.2 Preserving pérsistent reservations

The application‘client may request activation of the persist through power loss device server capability to pfeserve
the|persistentreservation and registrations across power cycles by setting the APTPL bit to one in PERSISTENT
REBSERVE OUT parameter data sent with a REGISTER, or a REGISTER AND IGNORE EXISTING KEY gervice
actfob:

After the application client enables the persist through power loss capability the device server shall preserve all
current and future registrations and persistent reservations associated with the logical unit to which the REGISTER
or the REGISTER AND IGNORE EXISTING KEY service action was addressed until an application client disables
the persist through power loss capability. The ApTPL value from the most recent successfully completed
REGISTER or REGISTER AND IGNORE EXISTING KEY service action from any application client shall determine
the logical unit’'s behavior in the event of a power loss.
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The device server shall preserve the following information for each registration across any reset, and if the persist
through power loss capability is enabled, across any power cycle:

a) Initiator identifier;
b) reservation key; and
¢) when supported by the protocol, the initiator port’s world wide identification.

The device server shall preserve the following reservation information across any reset, and if the persist through
power loss capability is enabled, across any power cycle:
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a) Initator identiier,

b) reservation key;

C) scope;

d) type;and

e) when supported by the protocol, the initiator port’s world wide identification.

those protocols for which the initiator port’s world wide identification is available,to the device ser|
ator port’'s world wide identification shall be used to determine if the initiator identifier.has changed. Thi
ation shall be made at any time the target detects that the configuration of the system may have chan
initiator identifier changed, the device server shall assign the new initiator identifier to the existing regi
reservation of the initiator port having the same world wide identification.

e capability of preserving persistent reservations and registrations across power cycles requires the u

ability of persistent reservation and has nonvolatile memory that is not ready shall allow the fo
nmands into the task set:

a) INQUIRY;

b) LOG SENSE;

c) READ BUFFER;

d) REPORT LUNS;

e) REQUEST SENSE;

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

en nonvolatile memory has not beécome ready since a power cycle, other than those listed above sha
lescribed in table 117 (see Z.25).

3.3 Finding persistent.reservations and reservation keys

3.3.1 Summary gf.ecommands for finding persistent reservations and reservation keys

p application ‘elifent may obtain information about the persistent reservation and the reservation keys t

sent withima device server by issuing PERSISTENT RESERVE IN commands with a READ RESERV
Vice action’or a READ KEYS service action.
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33,2 Reporting reservation keys

An application client may issue a PERSISTENT RESERVE IN command with a service action of READ KEYS to
determine if any initiators have registered with a logical unit.

In response to a PERSISTENT RESERVE IN with a READ KEYS service action the device server shall report the
following:

a) the current generation value (see 7.10.3); and
b) the reservation key for every initiator that is currently registered.

The generation value allows the application client to verify that the configuration of the initiators registered with a
logical unit has not been modified.
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The application client may examine the reservation keys to identify relationships between initiators based on
mechanisms that are outside the scope of this standard. Duplicate keys shall be reported if multiple initiators use
the same reservation key.

5.5.3.3.3 Reporting persistent reservations

An application client may issue a PERSISTENT RESERVE IN command with a service action of READ RESER-
VATION to receive the persistent reservation information.

In response to a PERSISTENT RESERVE IN command with a READ RESERVATION service action the device
serffer shall report the Tollowing as an uninterrupted Series of actions:.

a) the current generation value (see 7.10.3);
b) the registered reservation key, if any, associated with the initiator that holds the persistentreservatipn;
c) the scope and type of each persistent reservation, if any; and
d) the scope-specific address, if any (see 7.10.4.1).

If ah application client uses a different reservation key for each initiator/logical unit pair.the application clignt may
usq the reservation key to associate the persistent reservation with the initiator that-holds the persistenf reser-
vatjon. This association is done using techniques that are outside the scope of this.standard.

5.5{3.4 Registering

To pstablish a persistent reservation the initiator shall first register with~a logical unit. An initiator registerg with a
logfcal unit by issuing a PERSISTENT RESERVE OUT command with service action of REGISTER or REGISTER
AND IGNORE EXISTING KEY.

If the initiator has not yet established a reservation key or the.reservation key has been removed, the registiation is
acdomplished by issuing a PERSISTENT RESERVE OWT command with service action of REGISTER with the
follpwing parameters:

a) APTPL bit optionally set to one;
b) reservation key set to zero; and
C) service action reservation key set to a-non-zero value.

If the initiator has an established registration it may change its reservation key. This is accomplished by isguing a
PERSISTENT RESERVE OUT command with service action of REGISTER with the following parameters:

a) APTPL bit optionally set\te one;
b) reservation key set.tothe value of the previously established reservation key; and
C) service action reservation key set to a non-zero value.

Alternatively, an initiator may establish a reservation key without regard for whether one has previously beer) estab-
lished by issuing@PERSISTENT RESERVE OUT command with a service action of REGISTER AND IGNORE
EX|STING KEY(and the following parameters:

a) « APTPL bit optionally set to one; and
o)~ Service action reservation key set to a non-zero value.

If a PERSISTENT RESERVE OUT with a REGISTER AND IGNORE EXISTING KEY service action is sent when
an established registration exists, that registration shall be superseded with the specified service action reservation
key. If a PERSISTENT RESERVE OUT with a REGISTER AND IGNORE EXISTING KEY service action is sent
when there is no established registration, a new registration shall be established.

If a PERSISTENT RESERVE OUT with a REGISTER or a REGISTER AND IGNORE EXISTING KEY service
action is attempted, but there are insufficient device server resources to complete the operation, the device server
shall return a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional
sense data shall be set to INSUFFICIENT REGISTRATION RESOURCES.
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In response to a PERSISTENT RESERVE OUT with a REGISTER or a REGISTER AND IGNORE EXISTING KEY
service action the device server shall perform a registration by doing the following as an uninterrupted series of
actions:

a) Process the registration request regardless of any persistent reservations;
b) process the APTPL bit;
c) ignore the contents of the scoPe and TYPE fields;

d) map the reservation key to the registering initiator using the initiator identification and, if available, the

initiator port’s world wide identification;
e) register the reservation key without changing any persistent reservation that may exist; and
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1) retain the reservation Key and assoclated information.

br the registration request has been processed, the device server shall then allow other PERSI
SERVE OUT commands from the registered initiator to execute. For each initiator that perf
RSISTENT RESERVE OUT with a REGISTER or a REGISTER AND IGNORE EXISTING KEY service
device server shall retain the reservation key until the key is changed by a new PERSISTENT RESERV
hmand with the REGISTER or the REGISTER AND IGNORE EXISTING KEY servjce action from th
ator or until the initiator registration is removed (see 5.5.3.6).

PERSISTENT RESERVE OUT command service action received from an upregistered initiator, other t
GISTER or the REGISTER AND IGNORE EXISTING KEY service action)shall be rejected with a R
[ION CONFLICT status.

not an error for an initiator that is registered to register again with-the same reservation key or a ney
on key. A registration shall have no effect on any other registrations (e.g., when more than one initiator i
d with the same reservation key and one of those initiators registers again it has no effect on the other in
strations). A registration that contains a non-zero value in:thée service action reservation key field shall K
ct on any reservations (i.e., an initiator may change its reservation key without affecting any previously
ervation).

tiple initiators may register with the same reservation key. An initiator may use the same reservation
tiple logical units.

3.5 Creating a persistent reservation when there is no persistent reservation

Vice action of RESERVE through*a registered initiator with the following parameters:

a) RESERVATION KEY setto-the value of the initiator/logical unit pair’s established reservation key; and
b) TYPE and ScoPE set to'the reservation being created.

y one persistent reservation with a scope of logical unit is allowed at a time per logical unit. Multiple pe

Prvations with_@ scope of element may be created in a logical unit that contains multiple elements. Hg
e shall only._be one persistent reservation per element.

bn apersistent reservation already exists for the logical unit from an initiator other than the initiator that
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application client creates a persistentreservation by issuing a PERSISTENT RESERVE OUT command with a

rsistent
wever,

rvation
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reservation, then the command shall be rejected with a RESERVATION CONFLICT status.

If the initiator that created the persistent reservation attempts to modify the TYPE or SCOPE of an existing reser-
vation, then the command shall be rejected with a RESERVATION CONFLICT status.

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

If the target receives a RESERVE(10) or RESERVE(6) command when a persistent reservation exists for the
logical unit then the command shall be rejected with a RESERVATION CONFLICT.

See 5.5.1 for information on when a persistent reservation takes effect.
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5.5.3.6 Removing registrations and persistent reservations
5.5.3.6.1 Overview of removing registrations and persistent reservations

A registered initiator using the value of the initiator/logical unit pair’'s established reservation key may release or
preempt a persistent reservation by issuing one of the following commands:

a) a PERSISTENT RESERVE OUT command with a service action of RELEASE from the initiator that
performed the reservation (see 5.5.3.6.2);

b) a PERSISTENT RESERVE OUT command with a PREEMPT service action specifying the reservation key
Of the Initiator holding the reservation (See 5.5.3.6.3);

c) a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action specififing the
reservation key of the initiator holding the reservation (see 5.5.3.6.4); or

d) a PERSISTENT RESERVE OUT command with a service action of CLEAR service actiom(s€e 5.5|3.6.5).

A registered initiator using the value of the initiator/logical unit pair’s established reservation“’key may remove a
regjstration by issuing one of the following commands:

a) a PERSISTENT RESERVE OUT command with a PREEMPT service action-specifying that resgrvation
key (see 5.5.3.6.3);

b) a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action specify|ng that
reservation key (see 5.5.3.6.4);

c¢) aPERSISTENT RESERVE OUT command with a CLEAR service action (see 5.5.3.6.5); or

d) a PERSISTENT RESERVE OUT command with a REGISTER-6r a REGISTER AND IGNORE EX|STING
KEY service action from the same initiator with the value of the service action reservation key field set to
zero.

Wheen a reservation key has been removed, no information shall be reported for that unregistered initiator in|subse-
qugnt READ KEYS service action(s) until the initiator is registered again (see 5.5.3.4). Any persistent resgrvation
asdociated with that unregistered initiator shall be released. If that released persistent reservation was of the type
Write Exclusive — Registrants Only or Exclusive Access — Registrants Only the device server shall establish a unit
attgntion condition for all registered initiators othér.than the initiator that issued the PERSISTENT RESERVE OUT
command with PREEMPT or PREEMPT AND ABORT service action. The sense key shall be set tp UNIT
ATTENTION and the additional sense data shall be set to RESERVATIONS RELEASED.

A persistent reservation may also be feleased by a loss of power, if the persist through power loss capabilify is not
engbled. When the most recent APTPL value received by the device server is zero (see 7.11.3), a power cygle:

a) performs a hard reset;

b) releases all persistentreservations; and

c) removes all registered reservation keys (see 5.5.3.4).

5.5/3.6.2 Releasing apersistent reservation

Only the initiator that creates the persistent reservation is allowed to release that persistent reservation.
An|applieation client releases a persistent reservation it holds by issuing a PERSISTENT RESERVE OUT

cormpmand with a service action of RELEASE through the registered initiator that holds the persistent resgrvation
withrtiefottowng parameters:

a) RESERVATION KEY set to the value of the initiator/logical unit pair’'s established reservation key; and
b) TYPE and ScOPE set to match the persistent reservation being released.

In response to a persistent reservation release request from an initiator that created the persistent reservation the
device server shall perform a release by doing the following as an uninterrupted series of actions:

a) Releasing the persistent reservation;

b) Not removing any registration(s);

c) If the released persistent reservation has a type of Write Exclusive — Registrants Only or Exclusive Access
— Registrants Only the device server shall establish a unit attention condition for all registered initiators
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other than the initiator that issued the PERSISTENT RESERVE OUT command with RELEASE service
action. The sense key shall be set to UNIT ATTENTION and the additional sense data shall be set to

RESERVATIONS RELEASED; and

d) If the persistent reservation is of any other type the device server shall not establish a unit attention

condition.

The established reservation shall not be altered and the device server shall return a CHECK CONDITION status
for a PERSISTENT RESERVE OUT command that specifies the release of a persistent reservation held by the
requesting initiator if the scope and TYPE fields do not match the scope and type of the established persistent
reservation. The sense key shall be set to ILLEGAL REQUEST and additional sense data shall be set to INVALID

RE

EASE OF PERSISTENT RESERVATTON.

If there is no persistent reservation or in response to a persistent reservation release request from\a reg
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Sistent reservation, the device server shall do the following:

a) Not release the persistent reservation (if any);

b) Not remove or change any registration(s); and

¢) Return a status of GOOD.

3.6.3 Preempting an existing persistent reservation with the PREEMPT \s€rvice action

3.6.3.1 Overview of preempting an existing persistent reservation\with the PREEMPT service act

ERSISTENT RESERVE OUT command with a PREEMPT servi€e action is used to preempt a persisten
on and/or registration. The determination of whether the preempt relates to a persistent reservation or

istered
pld the
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FEMPT service action. If the value in the SERVICE ACTION)RESERVATION KEY field is associated with the
on being preempted then the reservation is preempted and any matching registration(s) removs
3.6.3.3).

e value in the SERVICE ACTION RESERVATION KEY4ield is not associated with the reservation, the reservati
be preempted but any matching registration(s) shall be removed (see 5.5.3.6.3.4).
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d (see

bn shall
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See Figure 2 for a description of how a device server interprets a PREEMPT service action to determine its actions
(e.q., preempt persistent reservation, remove registration or both preempt persistent reservation and remove
reservation).

( PREEMPT service action )

Requesting Yes

>

P
[«

initiator
* registered?

Valid
RESERVATION
KEY & SERVICE ACTION

RESERVATION
KEY?

RESERVATION No
CONFLICT

Yes

Existing

Yes . No|
Done persistent
reservation?
SERVICE ACTION
ves RESERVATION KEY matches No
persistent reservation?

-

a) Remove registration pointed to by the SERVICE Remove registration pointed to by
ACTION RESERVATION KEY the SERVICE ACTION RESERVATION

b) Release reservation KEY

c) Create reservation using new TYPE.and SCOPE |

5.5

If t

Figure 22— Device server interpretation of PREEMPT service action

3.6.3.2 Failed persistent reservation preempt

e preempting initiator's PREEMPT service action or PREEMPT AND ABORT service action fails (e.g,
SE[ FULL, BUSY, transport protocol time-out or time-out due to queue blocked due to failed initiator), the
may issue_aLbOGICAL UNIT RESET task management function to the failing logical unit to remove blockin

and thenireissue the preempting service action.

5.513.633 Drnnmpfing reservations

, TASK
nitiator
g tasks

Any registered initiator may preempt any persistent reservation with another persistent reservation by issuing a
PERSISTENT RESERVE OUT command with a PREEMPT service action through a registered initiator with the
following parameters:

a) RESERVATION KEY set to the value of the initiator/logical unit pair’'s established reservation key;

b) SERVICE ACTION RESERVATION KEY set to match the reservation key of the persistent reservation being

preempted; and

c) TYPE and SCOPE set to define a new persistent reservation. The scope and TYPE of the persistent reser-
vation created by the preempting initiator may be different from the persistent reservation being

preempted.
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If the SERVICE ACTION RESERVATION KEY is associated with a reservation, the device server shall perform a preempt
by doing the following as an uninterrupted series of actions:

a) Release the persistent reservation for the initiator identified by the SERVICE ACTION RESERVATION KEY

specified in the PERSISTENT RESERVE OUT parameter list;

b) Remove the registration for the initiator or initiators identified by the SERVICE ACTION RESERVATI
specified in the PERSISTENT RESERVE OUT parameter list (see 5.5.3.4);

c) establish a persistent reservation for the preempting initiator;

d) process tasks as defined in 5.5.1; and

ON KEY

e) establish a unit attention condition for any initiator that lost its reservation and/or registration. The sense
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Key shall be set 1o UNTT ATTENTION and the additional SENSe data shall be Set 10 REGISTRA
PREEMPTED.

br GOOD status has been returned for the PERSISTENT RESERVE OUT command, new tasks.dare su
persistent reservation restrictions established by the preempting initiator.

Sistent reservation being preempted or to the restrictions established by the preempting initiator:

a) A task received after the arrival, but before the completion of the PERSISTENT RESERVE OUT co
with the PREEMPT service action; or

b) A task in the dormant, blocked, or enable state at the time the PERSISTENT RESERVE OUT co
with the PREEMPT service action is received.

ERSISTENT RESERVE OUT specifying a PREEMPT service action with the SERVICE ACTION RESERVAT
e equal to the reservation key is not an error. In that case.the device server shall establish the new rese

3.6.3.4 Removing registrations

en a registered reservation key is not associated’with a persistent reservation, an application client may
registration(s) without affecting any persistent reservations by issuing a PERSISTENT RESERYV
hmand with a PREEMPT service action threugh a registered initiator with the following parameters:

a) RESERVATION KEY set to the value of the initiator/logical unit pair’'s established reservation key; and
b) SERVICE ACTION RESERVATION.KEY set to match the reservation key of the registration being remove

€ SERVICE ACTION RESERYATION KEY field is not associated with a reservation the device server shall pe
empt by doing the following in an uninterrupted series of actions:

a) remove the registration for the initiator or initiators identified by the SERVICE ACTION RESERVATION K|
specified in the PERSISTENT RESERVE OUT parameter list;

b) ignore the contents of the scopPe and TYPE fields;

c) process tasks as defined in 5.5.1; and

d) establish a unit attention condition for any other initiator that lost its registration. The sense key 9
setto UNIT ATTENTION and the additional sense data shall be set to REGISTRATIONS PREEMP
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PERSISTENT RESERVE OUT Spetifying a PREEMPT Service action Sets the SERVICE ACTION RESERVATION

KEY field to a value that does not match any registered reservation key the device server shall return a RESER-
VATION CONFLICT status.

5.5.3.6.4 Preempting an existing persistent reservation with the PREEMPT AND ABORT service action

The initiator’s request for and the device server’s responses to a PERSISTENT RESERVE OUT command
PREEMPT AND ABORT service action are identical to the PREEMPT service action (see 5.5.3.6.3) except for the
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following additions. If no reservation conflict occurred, the device server shall perform the following uninterrupted
series of actions:

a) Perform the uninterrupted series of actions described for the PREEMPT service action (see 5.5.3.6

3);

b) All tasks from preempted initiators (called preempted tasks) shall be terminated and initiator notification
shall be provided as specified by the TAs bit in the Control mode page (see 8.3.6) that applies to the

preempted initiator as follows:

A) If the TAS bit is set to zero then all preempted tasks shall be terminated as if an ABORT TASK SET task

management function had been performed by each preempted initiator; or
B) If the TAs bit is set to one then all preempted tasks from initiators other than the initiator that s
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by that initiator.
If a terminated task is a command that causes the device server to generate additional comman

shall be terminated before the ABORT TASK SET task management function jis'\considered com
After the ABORT TASK SET function has completed, all new tasks are subject to.the persistent resg
restrictions established by the preempting initiator;
c) The device server shall clear any ACA or CA condition associated with-an/initiator being preempf

OUT command shall be terminated prior to processing with a status-of ACA ACTIVE if the NACA bit
one (see SAM-2) or BUSY if the NACA equals zero. If the TST field contains 001b, then ACA or CA
tions for initiators other than the initiator being preemgpted shall not prevent the execution
PERSISTENT RESERVE OUT command; and

d) For SCSI devices that implement the PREVENT ALLOW MEDIUM REMOVAL command, the

command with the PREVENT field equal to zero forthe initiator or initiators being preempted (see 7.1

actions described in the preceding list shall be.performed for all initiators that are registered with the
ION RESERVATION KEY value, without regard forwhether the preempted initiator(s) hold the reservation.

asynchronous event reporting operations+in progress are not affected by the PREEMPT AND ABORT
on.

3.6.5 Clearing a persistent resérvation

application client may release a persistent reservation and remove all registrations from a device serv
cific logical unit by issuing“a PERSISTENT RESERVE OUT command with a service action of CLEAR
on through a registered-initiator with the following parameter:

a) RESERVATIONKEY set to the value of the initiator/logical unit pair's established reservation key.

psponse tothis request the device server shall perform a clear by doing the following as part of an uninte
es of aetions:

ent the

PREEMPT AND ABURT Service action shall be terminaied with a TASK ABORTED statls (see
SAM-2). The preempted tasks from the initiator that sent the PREEMPT AND ABORT service %tion (if
any) shall be terminated as if an ABORT TASK SET task management function had been pefformed

ds and

data transfers (e.g., EXTENDED COPY), all commands and data transfers generated by the command

pleted.
rvation

ed and

shall clear any tasks with an ACA attribute from that initiator. If the TsTfield is 000b (see 8.3.6) and ACA or
CA conditions exist for initiators other than the initiator being preempted, the PERSISTENT RESERVE

equals
condi-
of the

device

server shall perform an action equivalent to the exegution of a PREVENT ALLOW MEDIUM REMOVAL

2).
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a)~ Release any persistent reservation associated with the logical unit;

) Remove aftt Tegistration(S) (See 5.5.3.47;
c) Ignore the contents of the scoPe and TvYpPE fields;

d) continue normal execution of any tasks from any initiator that have been accepted by the device server as

nonconflicting; and

e) establish a unit attention condition for all other registered initiators, if any, for the cleared logical unit. The
sense key shall be set to UNIT ATTENTION and the additional sense data shall be set to RESERVATIONS

PREEMPTED.

Application clients should not use the CLEAR service action except during recoveries that are associated with
initiator or system reconfiguration, since the effect of the CLEAR service action is to remove the persistent reser-
vation management conventions that protect data integrity.
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5.6 Multiple port and multiple initiator behavior

SAM-2 specifies the behavior of logical units being accessed by more than one initiator. Additional service delivery
ports provide alternate service delivery paths through which the device server may be reached and may also
provide connectivity for additional initiators. An alternate path may be used to improve the availability of devices in
the presence of certain types of failures and to improve the performance of devices whose other paths may be
busy.

If a SCSI device has more than one service delivery port, the arbitration and connection management among the
service delivery ports is vendor specific. If one service delivery port is being used by an initiator, accesses
attgmpted through other service delivery port(s) may:

a) receive a status of BUSY; or
b) be accepted as if the other service delivery port(s) were not in use.

Th¢ device server shall indicate the presence of multiple ports by setting the MuLTIP, bit'to 1 in its standard
INQUIRY data.

poit except the initiator holding the reservation and all initiators on all other{service delivery ports. Only the
follpwing operations allow an initiator to interact with the tasks of another initiator, regardless of the service gelivery
port:

For the purposes of handling reservations, other initiators are defined as all initiators on the same serviceéEeIivery

a) the PERSISTENT RESERVE OUT with PREEMPT service action preempts persistent reservations for
other initiators (see 5.5.3.6.3);
b) the PERSISTENT RESERVE OUT with PREEMPT ANB ABORT service action preempts persistent reser-
vations and all tasks for other initiators (see 5.5.3.6.4),
c) the PERSISTENT RESERVE OUT with CLEAR*Service action releases persistent reservatiopns and
removes reservation keys for all initiators (see 5.5.8.6.5);
d) the TARGET RESET task management function releases reservations established by the reserve/felease
method and removes all tasks for all logicaklunits in the target and for all initiators (see SAM-2). Persistent
reservations remain unmodified;
e) the LOGICAL UNIT RESET task management function releases reservations established by the reserve/
release method and removes all tasks for all initiators for the addressed logical unit and any logical units
issuing from it in a hierarchical addressing structure (see SAM-2). Persistent reservations remain yinmod-
ified; and
f) the CLEAR TASK SET task management function removes all tasks for the selected logical unit forfall initi-
ators. Most other logicalNunit states remain unmodified, including MODE SELECT parameters, r¢serva-
tions, and ACA (see(SAM-2).

5.1 Removable-medium devices with an attached medium changer

When a logigal unit is served by a medium changer, control over one medium transport element may be affected
usihg medium’ changer commands sent to the device server within the logical unit. The level of control i not as
complete\as would be available if a fully functional medium-changer device server were implemented (seq SMC).
Hoyeéver, the amount of control is sufficient for paired device and medium changer configurations.

The device server shall indicate its ability to support medium changer commands by setting the MCHNGR bit to one
in its standard INQUIRY data (see 7.3.2). An MCHNGR bit of one shall indicate that the MOVE MEDIUM
ATTACHED and READ ELEMENT STATUS ATTACHED commands are supported by the device server. Defini-
tions of the MOVE MEDIUM ATTACHED and READ ELEMENT STATUS ATTACHED commands may be found in
SMC.

Only one medium transport element shall be permitted, element 0. Only one data transfer element shall be
permitted. Media exchanges shall not be supported by attached medium changers. The RESERVE ELEMENT
and RELEASE ELEMENT commands shall not be supported by attached medium changers.
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6 Model for processor devices

A SCSI processor device is a primary computing device with the characteristics of a device server, such as a
personal computer, minicomputer, mainframe computer, or auxiliary computing device or server. Such a primary
computing device is often called a host. The processor device receives or provides packets of data as requested
by an application client.

In the SCSI processor device, the device server accepts and provides data packets transferred according to
commands from the application client. An application client and the processor device server are assumed to have
a common set of rules by which information is to be exchanged between them, how the information is interpreted
by the processor device server, and when it is allowable to exchange the information. These rules. are not
spqcified by this standard.

The application client requests that the processor device server accept a packet of data by transmitting § SEND
cormpmand. The application client requests that the processor device server return a packet of data’by transnpitting a
RECEIVE command. A COPY or EXTENDED COPY command may also be transmitted to-the processor|device
serjer to request that it serve as a copy manager. The data flow may be between the\processor device and
an@ther SCSI device or may be between two SCSI devices under control of the progessor device acting as a
thirg-party copy manager.

If alprocessor device server has no resource available to manage a data packet from the application client gnd has
no pata packet to provide to the application client, or has no resources assigned to perform the operation, the de-
vicg¢ server may choose one of the following responses:

a) Terminate the command with CHECK CONDITION status-aiid the sense key NOT READY with the appro-
priate additional sense code for the condition. This is the“appropriate response to a TEST UNIT READY
command;

b) Delay data transmission until the necessary resource-or data packet becomes available;

c) Terminate the command with BUSY status; or

d) Treat the logical unit as an incorrect logical unit(see SAM-2).

A gingle target may have more than one logical*unit. Logical units may serve as additional paths to g single
respurce, and/or each logical unit may serve,aSya path to different resources within the device. A single logical unit
may also serve as a path to multiple resoutces if the processor device server interprets information within the data
padket and routes the packet to the apptepriate resource.

If the processor device server determines that an exception condition has occurred while performing an ogeration
spgcified by the contents of a data packet, the information describing the condition is returned as a part of a data
padket. If the processor devVice server determines that an exception condition has occurred while executing the
SCSI command from the application client, the command is terminated with a CHECK CONDITION and the
failtires are identified through the sense data.

Mahy types of devices may function as processor devices if no other suitable SCSI device type exists and if the
padket exchange protocol specified by the processor device model meets their functional requirements.

Prdcessor device types shall not implement element reservations.

Reservation restrictions are placed on commands as a result of access qualifiers associated with the type of reser-
vation. The details of which commands are allowed under what types of reservations are described in table 12. For
the reservation restrictions placed on commands for the reserve/release management method see table 12 column
[A]. For the reservation restrictions placed on commands for the persistent reservations management method, see
the columns under [B] in table 12.

In table 12 the following key words are used:

allowed: Commands issued by initiators not holding the reservation or by initiators not registered when a regis-
trants only persistent reservation is present should complete normally.
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conflict: Commands issued by initiators not holding the reservation or by initiators not registered when a regis-
trant's only persistent reservation is present shall not be performed and the device server shall terminate the
command with a RESERVATION CONFLICT status.

Commands from initiators holding a reservation should complete normally. The behavior of commands from regis-
tered initiators when a registrants only persistent reservation is present is specified in table 12.

A command that does not explicitly write the medium shall be checked for reservation conflicts before the
command enters the current task state for the first time. Once the command has entered the current task state, it
shall not be terminated with a RESERVATION CONFLICT due to a subsequent reservation.

A gommand that explicitly writes the medium shall be checked for reservation conflicts before the device server
moflifies the medium or cache as a result of the command. Once the command has modified the medium/| it shall
not|be terminated with a RESERVATION CONFLICT due to a subsequent reservation.

Table 12 — Processor commands that are allowed in the presence of variousreservations

Addressed LU has this type ofypéersistent reservation
held by anotherinitiator
(B]
Addressed
Command LUis From any initiator From From initiator npt
reserved registered registered
by another initiator .
initiator Write Exel (RO all | Write Excl | ExclAcc-
[A] Excl | Access types) -RO ess 1RO
RECEIVE Conflict Allowed {~Conflict | Allowed Allowed Confflict
SEND Conflict Conflictv| Conflict | Allowed Conflict Conflict
Kpey: LU=Logical Unit, Excl=Exclusive, RO=Registrants Only
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7 Commands for all device types
7.1 Summary of commands for all device types

The operation codes for commands that apply to all device types are listed in table 13.

Table 13 — Commands for all device types

Operation
Command name code Type Reference
Obsolete 40h OB
Obsolete 39h OB
Obsolete 18h OB
Obsolete 3Ah OB
EXTENDED COPY 83h (@] 7.2
INQUIRY 12h M 7.3
LOG SELECT 4Ch (0] 7.4
LOG SENSE 4Dh O 7.5
MODE SELECT(6) 15h Z 7.6
MODE SELECT(10) 55h 4 7.7
MODE SENSE(6) 1Ah 4 7.8
MODE SENSE(10) 5Ah Z 7.9
MOVE MEDIUM ATTACHED 2 A7h Z SMC
PERSISTENT RESERVE IN 5Eh 4 7.10
PERSISTENT RESERVE OUT 5Fh Z 7.11
PREVENT ALLOW MEDIUM REMOVAL 1Eh Z 7.12
READ BUFFER 3Ch (0] 7.13
READ ELEMENT STATUS ATTACHED 2 B4h Z SMC
RECEIVE COPY RESULTS 84h O 7.14
RECEIVE DIAGNOSTIC RESULTS 1Ch @] 7.15
RELEASE(10) 57h Z 7.16
RELEASE(6) 17h z 7.17
REPORT DEVICE IDENTIFIER A3h/05h P (0] 7.18
REPORT LUNS AOh X 7.19
REQUEST SENSE 03h 4 7.20
RESERVE(10) 56h Z 7.21
RESERVE(6) 16h Z 7.22
SEND DIAGNOSTIC 1Dh 4 7.23
SETDEVICE IDENTIFIER A4h/06h P (0] 7.24
TEST UNIT READY 00h M 7.25
WRITE BUFFER 3Bh Z 7.26
Kny' M = Command implpmpnfnfinn is m:mdnfnry
O = Command implementation is optional.
OB = Command implementation is defined in a previous standard
X = Command implementation requirements given in reference subclause of this standard.
Z = Command implementation is device type specific.
8 The MOVE MEDIUM ATTACHED and READ ELEMENT STATUS ATTACHED operation codes
shown here should be used by devices with attached medium changers.
b 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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7.2 EXTENDED COPY command

7.2.1 EXTENDED COPY command introduction

The EXTENDED COPY command (see table 14) provides a means to copy data from one set of logical units to
another set or to the same set of logical units. The entity within a device server that receives and performs the
EXTENDED COPY command is called the copy manager. The copy manager is responsible for copying data from
the source device(s) to the destination device(s). The copy source and destination devices are logical units that
may reside in different SCSI devices or the same SCSI device. Itis possible that all the SCSI devices and the copy

manager are the same logical unit.
Table 14 — EXTENDED COPY command
Bit
Byte 7 6 5 4 3 2 1 (

0 OPERATION CODE (83h)

1 Reserved

2 Reserved

3 Reserved

4 Reserved

5 Reserved

6 Reserved

7 Reserved

8 Reserved

9 Reserved

10 (MSB)

11

PARAMETER LIST LENGTH

12

13 (LSB)

14 Reserved

15 CONTROL
Before the copy manager;is instructed to move data, the application controlling the data movement shall indepen-
dently take any necessary actions required to prepare the source and destination devices for the EXTENDED
COPY command. These actions may include media changer commands, loading of tapes, MODE SELECT
cormpmands reseryation commands, positioning of tape, etc. After all preparatory actions have been accomplished,
the]EXTENDED. €OPY 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 containefl in the
Dafa-OutBuffer. A parameter list length of zero indicates that copy manager shall not transfer any data or ajter any
intgrnal state; this shall not be considered an error. If the parameter list length causes truncation of the pajameter
list I a target descriptor or segment descriptor, No data shall be transierred and the EXTENDED COPY command

shall be terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the
additional sense code shall be set to PARAMETER LIST LENGTH ERROR.
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The EXTENDED COPY parameter list (see table 15) begins with a sixteen byte header that contains the LIST
IDENTIFIER field, the STR, and NRCR bits, the command’s priority, 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 descriptors, followed by one or more segment descriptors, followed by any optional inline data.

Table 15 — EXTENDED COPY parameter list

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 (L$B)
4
Reserved
7
8 (MSB)
SEGMENT DESCRIPTOR LIST LENGTH (m-n)
11 (L$B)
12 (MSB)

INLINE DATA LENGTH
15 (L$B)

Target descriptor(s)

16
Target descriptaf 0
a7
-31 ]
JTarget descriptor x
n
Segment descriptor(s)
p+1 Segment descriptor 0
nk1+s (See specific table for length.)
Segment descriptor y
m (See specific table for length.)

Inline data

NO[E 1 Unexpected results may occur when an initiator fails to zero the reserved bytes in this parameter list. Copy mpanagers
should insure 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 extenddd copy
operation to the copy manager. The list identifier also may be used in the RECEIVE COPY RESULTS command

(see 7.14) to request status for a specific EXTENDED COPY command. The LIST IDENTIFIER value shall be unique
for each concurrent EXTENDED COPY command sent by an initiator. If the copy manager detects a duplicate LIST
IDENTIFIER value the command shall be terminated with a CHECK CONDITION, the sense key shall be set to
ILLEGAL REQUEST and the additional sense code shall be set to OPERATION IN PROGRESS.

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 executed 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.
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A Sequential Striped bit (STR) value of one indicates 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 source disk at any time and in any order during processing of an EXTENDED
COPY command as described in 7.2.6.7. A STR value of zero indicates to the copy manager that disk references
are not necessarily sequential.

If the No Receive Copy Results (NRCR) bit is zero, the copy manager shall hold data for retrieval by the application
client using the RECEIVE COPY RESULTS command with the RECEIVE DATA service action (see 7.14.3) and
specified by the segment descriptors. If NRCR is one, the copy manager may discard all data accessible to the
application client via the RECEIVE COPY RESULTS command with the RECEIVE DATA service action. If the
e copy

q
mahager shall respond as if the EXTENDED COPY command has not been processed.

The¢ TARGET DESCRIPTOR LIST LENGTH contains the length in bytes of the target descriptor list that'immediately
follpws the parameter list header. The number of target descriptors equals the length inbytes of thg target
dedcriptor list divided by 32.

An|[EXTENDED COPY command may reference one or more target devices (the name.given by the EXTENDED
COPY command description to source and/or the destination logical units). Each target device is described by a
target descriptor. All target descriptors have their formats specified by an EXTENDED COPY descriptor cpde. A
cofy manager may not support all target descriptor formats and shall list all target descriptor formats suppgprted in
response to the RECEIVE COPY RESULTS command with OPERATING. PARAMETERS service actign (see
7.1%1.4). See 7.2.6 for a detailed description of the target descriptors.

Segment descriptors reference target descriptors by their position, 6rindex, in the target descriptor list. The index
for f 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 maximumhumber of target descriptors permitted Within a
parpmeter list is indicated by the MAXIMUM TARGET COUNT field in the copy manager’s operating parameters (see
7.14.4). If the number of target descriptors exceeds thecllowed number, the command shall be terminated with
CHECK CONDITION status. The sense key shall bexset to ILLEGAL REQUEST and the additional sengde code
shgll be set to TOO MANY TARGET DESCRIPTORS:

The SEGMENT DESCRIPTOR LIST LENGTH contains the length in bytes of the segment descriptor list that follows the
tarIet descriptors. See 7.2.7 for a detailed description of the segment descriptors. The maximum number of
sedment descriptors permitted within a parameter list is indicated by the MAXIMUM SEGMENT COUNT field in the copy
mahager’s operating parameters (see(7;14.4). If the number of segment descriptors exceeds the allowed number,
thel command shall be terminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL
RERUEST and the additional sehse code shall be 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 LISTEENGTH field in the copy manager’s operating parameters (see 7.14.4). If the combined
lenpth of the target and-'Segment descriptors exceeds the allowed value, the command shall be terminatgd with
CHECK CONDITION Status. The sense key shall be set to ILLEGAL REQUEST and the additional sengde code
shall be set to PARAMETER LIST LENGTH ERROR.

The INLINE<BATA LENGTH field contains the number of bytes of inline data, after the last segment descriptor. A value
of Zeradndicates that no inline data is present.

TheTopy Tmarmager strattmove data fTonT the Source devites to the destimation devices as prescribed by the
segment descriptors. The specific commands issued by the copy manager to the source and destination devices
while processing the segment descriptors is vendor specific. Upon completion of an EXTENDED COPY command
that returns GOOD status, the source and destination devices, particularly stream devices, shall be positioned at
deterministic locations such that the device may be repositioned to the same location by the application client with
appropriate commands.

7.2.2 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 conditions include CRC or parity errors while transferring the EXTENDED COPY command,
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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) setthe vALID bit in the sense data to zero. The sense key shall contain the sense key code describing the
exception condition (i.e.: not COPY ABORTED).

7.2.3 Errors detected during processing of segment descriptors

Errors may occur after the copy manager has begun processing segment descriptors. These include invalid
paifameters in segment descriptors, invalid segment descripiors, unavailable targets reierenced byl target
degcriptors, inability of the copy manager to continue operating, and errors reported by source or destination target
deyices. If the copy manager receives a CHECK CONDITION status from one of the target deyices, |it shall
recpver the sense data associated with the exception condition and clear any ACA condition associated with the
CHECK CONDITION status.

If pfocessing of a segment cannot complete because the copy manager is unable to establish’communicatigns with
a target device, or because the target device does not respond to INQUIRY, or because the data retuyned in
response to INQUIRY indicates an unsupported logical unit, then the EXTENDED COPRY command shall b¢ termi-
nated with a CHECK CONDITION status. The sense key shall be set to COPY.ABORTED and the adflitional
serlse code shall be setto COPY TARGET DEVICE NOT REACHABLE.

If processing of a segment cannot complete because the data returned\in’ response to an INQUIRY command
indjcates a device type that does not match the type in the target-descriptor, then the EXTENDED|COPY
cormpmand shall be terminated with a CHECK CONDITION status. The sense key shall be set to COPY ABORTED
and the additional sense code shall be set to INCORRECT COPY\TARGET DEVICE TYPE.

If the copy manager has issued a command other than.INQUIRY to a target device while procesging an
EXTENDED COPY command and the target device eitherfails to respond with status or responds with statys other
thah BUSY, TASK SET FULL, ACA ACTIVE, or RESERVATION CONFLICT the condition shall be considered a
target device command failure. In response to a target device command failure the EXTENDED COPY command
shgll be terminated with a CHECK CONDITION status. The sense key shall be set to COPY ABORTED and the
additional sense code shall be set to THIRD PARTY DEVICE FAILURE.

If atarget device responds to a command from the copy manager with a status of BUSY, TASK SET FULL, ACA
AC[TIVE, or RESERVATION CONFLICT the copy manager shall either retry the command or terminate the
EXTENDED COPY command as a target device command failure.

NOJES
2 | The copy manager is assumed to employ a vendor specific retry policy that minimizes time consuming and/or [fruitless
repetition of retries.
3 | RESERVATION CONFVICT is listed only to give the copy manager leeway in multi-port cases. The copy manager may
have multiple ports that are capable of reaching a target device, and there may be a third-party reservation for one pf these
ports. The copy.manager may need to try access from multiple ports to find one with access.

If a|target device responds to an input or output operation with a GOOD status but less data than expected is trans-

ferned, then.the EXTENDED COPY command shall be terminated with a CHECK CONDITION status. Theg sense
ke>’| shall be set to COPY ABORTED and additional sense code shall be set to COPY TARGET DEVICHE DATA
UNDERRUN. If an overrun is detected. then the EXTENDED COPY command shall be terminated with a CHECK

CONDITION status. The sense key shall be set to COPY ABORTED and additional sense code shall be set to
COPY TARGET DEVICE DATA OVERRUN.

Following an exception condition detected during segment descriptor processing, the copy manager shall:

a) terminate the EXTENDED COPY command with CHECK CONDITION status;

b) setthe sense key code to COPY ABORTED,;

c) indicate the segment that was being processed at the time of the exception by writing the segment number
to third and forth bytes of the COMMAND-SPECIFIC INFORMATION field. The segment number is based on the
relative position of the segment descriptor in the EXTENDED COPY parameter list. The first segment
descriptor in the parameter list is assigned descriptor number zero, the second is assigned one, etc.;
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d) If any data has been written to the destination for the segment being processed at the time the error
occurred, the residual for the segment shall be placed in the INFORMATION field, and the vALID bit shall be
set to one. The residual count shall be reported in bytes if the peripheral device type in the destination
target descriptor is 03h, and in destination device blocks for all other device type codes. The residual

count shall be computed by subtracting the number of bytes or blocks successfully written dur

ing the

processing of the current segment from the number of bytes or blocks which would have been written if all
commands had completed with GOOD status and all READ commands had returned the full data length
requested. When computing the residual count, the copy manager shall include only the results of
commands successfully completed by a destination device, specifically commands completed by a desti-
nation device with a GOOD status or with a CHECK CONDITION status and the EOM bit set to one in the

on the contiguous successfully completed transfers starting at relative byte zero of the segment {i
successfully completed transfers farther from relative byte zero than the first incomplete orunsug

destination for the segment being processed at the time the error occurred, then the vACD bit shal
to zero and the contents of the INFORMATION field are not defined. Segment descriptors that do not
a transfer count shall not have a valid residual count returned,;

e) If the exception condition is reported by the source logical unit, then the first byte of the COMMAND-S

that contains the status byte and sense data delivered to the copy manager.by the source logical ur
status byte and sense data shall not be modified by the copy manageror device server. A zer
indicates that no status byte and sense data is being returned for the source logical unit;

f) If the exception condition is reported by the destination logical' unit, then the second byte
COMMAND-SPECIFIC INFORMATION field shall specify the starting byte humber, relative to the first
sense data, of an area that contains the status byte and sefise data delivered to the copy manage
destination logical unit. The status byte and sense data.shall not be modified by the copy man
device server. A zero value indicates that no status.byte and sense data is being returned for th
nation logical unit;

command failure, then the SENSE-KEY SPECIFIG. field shall be set as described in 7.20.3, with th
POINTER field indicating the first byte of the target descriptor that identifies the target; and

h) If, during the processing of a segment déscriptor, the copy manager detects an error in the s
descriptor, then the SENSE-KEY SPECIFIC field shall be set as described in 7.20.3, with the FIELD A

parameter data or the segment.descriptor. The sbD bit is used to differentiate between these two
The sD bit shall be set to zer0 {o indicate the FIELD POINTER field contains an offset from the star
parameter data. The sD bit'shall be set to one to indicate the FIELD POINTER field contains an offs
the start of the segmentdescriptor; and

i) The copy manager shall preserve information for the FAILED SEGMENT DETAILS service actiot
RECEIVE COPY RESULTS command (see 7.14.5). The information shall be discarded as desc
7.14.5.

4 Abort task management functions
en a device‘server processes an ABORT TASK, ABORT TASK SET, or CLEAR TASK SET task mana

ction thatstérminates an EXTENDED COPY command, the copy manager shall ensure that all commar
h transfers generated by the terminated EXENDED COPY command have been terminated and are nd

ou

SENSE data. 1 the COpy manager has used out of order transiers the residual count shall be basedl soIer

e., any
cessful

transfer shall not contribute to the computation of the residual count). If no data has been'Wwritten to the

be set
specify

PECIFIC

INFORMATION field shall specify the starting byte number, relative to the first byte of sense data, of an area

it. The
D value

of the
byte of
by the
ager or
b desti-

g) If segment processing is terminated because a target device is unreachable or as the result of 4 target

e FIELD

bgment
OINTER

field indicating the byte in error. TheFIELD POINTER field may be used to indicate an offset into either the

cases.
t of the
et from

of the
ibed in

jement
ds and
longer
rement

sfernng data before allowmg the task « manager to complete the task management functlon This requ

T command as described in 5.5.3.6.4.

SERVE
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Target descriptors and segment descriptors share a single set of code values that identify the type of descriptor
(see table 16). Segment descriptors use codes in the range 00h to BFh. The definitions of codes between COh
and DFh are vendor specific. Target descriptors use codes in the range EOh to FFh.

Table 16 — EXTENDED COPY descriptor type codes (part 1 of 2)

Descriptor
type code | Reference | Description @ Shorthand 2
00h 7.2.7.3 Copy from block device to stream device block—>stream
01lh 7.2.7.4 Copy from stream device to block device stream—block
02h 7.2.75 Copy from block device to block device blocké>block
03h 7.2.7.6 Copy from stream device to stream device stream—>stream
04h 7.2.7.7 Copy inline data to stream device inline—stream
05h 7.2.7.8 Copy embedded data to stream device embedded—>stream
06h 7.2.7.9 Read from stream device and discard stream—>discard
07h 7.2.7.10 Verify block or stream device operation
08h 7.2.7.11 Copy block device with offset to stream device block<o>—>stream
09h 7.2.7.12 Copy stream device to block device with offset stream—>block<qg>
0Ah 72713 Copy block device with offset.to block device with block<o>—>blocki<o
offset >
0Bh 2973 Copy from block devige-to stream device and hold a block—>stream
T copy of processed data for the application client P +application cllent
och 2974 Copy from streant device to block device and hold a stream—>block
T copy of processed data for the application client ° +application cllent
0Dh 2975 Copy from block device to block device and hold a block—>block
T copy.of processed data for the application client ° +application cl|ent
OEh 2976 Copy from stream device to stream device and hold stream—>stream
T a copy of processed data for the application client P +application cllent
OFh 2 2.3 Read from stream device and hold a copy of stream—>discard
) processed data for the application client ° +application cllent
10h 7.2.7.14 Write filemarks to sequential-access device filemark—tape
11h 72715 ipa'ce records or filemarks on sequential-access space—tape
evice
12h 7.2.7.16 Locate on sequential-access device locate—>tape
P_Block devices are those with :’\nrilnhnrnl device type codes Qh 4h Sh_7h_and Eh. Stream devices afe
those devices with peripheral device type codes 1h and 3h. Sequential-access (indicated by "tape" in the
shorthand column) devices are those with peripheral device type code 01h. See 7.3.2 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 7.14.3).
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Table 16 — EXTENDED COPY descriptor type codes (part 2 of 2)

Descriptor
type code | Reference | Description 2 Shorthand 2
13h 72717 Image copy from sequ_entlal-access device to <i>tape—><i>tape
sequential-access device
14h 7.2.7.18 Register key
15h - BFh Reserved for segment descriptors
CG;I = DF;I ‘V’CI IUIUI ul |il.|uc u'c:u ithIb
EOh 7.2.6.2 Fibre Channel World Wide Name target descriptor
Elh 7.2.6.3 Fibre Channel N_Port target descriptor
E2h 726.4 Flbre Channel N__Port with World Wide Name check-
ing target descriptor
E3h 7.2.6.5 Parallel Interface T_L target descriptor
E4h 7.2.6.6 Identification descriptor target descriptor
E5h - FFh Reserved for target descriptors
f Block devices are those with peripheral device type codes Oh, 4h, 5h,.7h, and Eh. Stream devices afe
those devices with peripheral device type codes 1h and 3h. Sequential-access (indicated by "tape" ir the
shorthand column) devices are those with peripheral device type egde 01h. See 7.3.2 for peripheral dgvice
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 7.14.3).

7.
7.

Al
DEYCRIPTOR TYPE CODE field, that identifies the format of the descriptor. The assigned values for target des
typg codes are shown in table 16. Support for each target descriptor format is optional. If copy manager r
an [unsupported descriptor type codelin a target descriptor, the command shall be terminated with (
CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional sense code shal
to UNSUPPORTED TARGET DESCRIPTOR TYPE CODE.

2|6 Target descriptors

N

6.1 Target descriptors introduction

target descriptors are 32 bytes in length and begin with a four-byte header (see table 17) that contg

Table 17 — Target descriptor format

ins the
Criptors
pceives
HECK
be set

Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (EO - FFh)
1 Reserved NUL PERIPHERAL DEVICE TYPE
2 Reserved
4 :
= Target descriptor parameters
28 _ N
a1 Device type specific parameters

The DESCRIPTOR TYPE CODE field is described in 7.2.5.

A null device (NuL) bit of zero indicates that the target descriptor identifies a SCSI device that is expected to
respond to an INQUIRY command and to which data movement commands may be sent. A NUL bit of one
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indicates 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 segment
descriptor necessitates sending a command to a target device whose target descriptor has the NuL bit set to one,
then the EXTENDED COPY command shall be terminated as if an unreachable target had been encountered (see

7.2.

3).

NOTE 4 Target descriptors with the NUL bit set to one are useful for processing the residual data from previous segment
descriptors without affecting any media. For example, a segment descriptor of type 06h (stream device to 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 7.3.2. The value in the DESCRIPTOR TYPE CODE field detd

the

parpmeters. The values in the DESCRIPTOR TYPE CODE field are listed in table 16.

The value in the PERIPHERAL DEVICE TYPE field determines the format of the device type specific paramets
follow the target descriptor parameters. The device type specific parameters convey infofmation specifi
typg of device identified by the target descriptor.

Tal

in @ target descriptor. Peripheral device types with code values not listeddn table 18 are reserved
EXTENDED COPY parameter list.

Theé copy manager may, as part of processing a'segment descriptor, verify the information in a target desg

dey

that change the position of read/write media on the target without restoring it. Any errors encountere

ver

format of the target descriptor parameters that follow the four-byte header and precede the device(type

le 18 lists the peripheral device type code values having formats defined for the(device type specific parg

Table 18 — Device type specific parameters inktarget descriptors

Peripheral
Device Type Reference | Description Shorthand
00h, 04h, 05h, 07h, and OEh 7.2.6.7 Block-devices Block
01lh 7.2.6.8 Sequential-access devices | Stream or Tape
03h 7.2.6.9 Processor devices Stream

ice specific fields. However, when verifying the information, the copy manager shall not issue any con

fying the information shall be handled.as described in 7.2.3.

rmines
specific

prs that
C to the

meters
in the

riptor’s
mands
d while
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7.2.6.2 Fibre Channel World Wide Name target descriptor format

The target descriptor format shown in table 19 is used to identify a target using its Fibre Channel World Wide

Name.
Table 19 — Fibre Channel World Wide Name target descriptor format
Bit
Byte 7 6 5 4 3 2 0
0 DESCRIPTOR TYPE CODE (EQh)
1 Reserved NUL PERIPHERAL DEVICE TYPE
2 Reserved
3 Reserved
4 (MSB)
LOGICAL UNIT NUMBER
11 (LSB)
12 (MSB)
WORLD WIDE NAME
19 (LSB)
20
Reserved
27
28 . B
-~ Device type specificiparameters
The DESCRIPTOR TYPE CODE, PERIPHERAL DEVICE TYPE and NuUL fields and the device type specific parameters are

des

The
WwWiD

Th
ext

NO
an

cribed in 7.2.6.1.

LOGICAL UNIT NUMBER field specifies the logical uhit within the SCSI device addressed by the data in the|woRrLD
E NAME field that shall be the source or destination for EXTENDED COPY operations.

e WORLD WIDE NAME field shall containthe port World Wide Name defined by the Physical Log In (PLOGI)
ended link service, defined in FC-FS;

FTE 5 The World Wide Name target descriptor format burdens the copy manager with translating the World Wide IName to
N_Port identifier (see 7.2.6.3).
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7.2.6.3 Fibre Channel N_Port target descriptor format
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The target descriptor format shown in table 20 is used to identify a target using its Fibre Channel N_Port.

Table 20 — Fibre Channel N_Port target descriptor format

Bit
Byte 7 6 5 4 3 1 0
0 DESCRIPTOR TYPE CODE (E1h)
1 RCDCIVCUI NUL I FERIFAERAL DEVICE TYFE
2 Reserved
3 Reserved
4 (MSB)
LOGICAL UNIT NUMBER
11 (LSB)
12
Reserved
20
21 (MSB)
22 N_PORT
23 (LYB)
24
Reserved
27
28 _ -
31 Device type\specific parameters

Theé DESCRIPTOR TYPE CODE, PERIPHERAL DEVICE TYPE and NUL fields and the device type specific parameters are
deqgcribed in 7.2.6.1.

The LOGICAL UNIT NUMBER field specifies\the logical unit within the SCSI device addressed by the data
N_PoRT field that shall be the source or.destination for EXTENDED COPY operations.

The N_PoRT field shall contain the FC-FS port D_ID to be used to transport frames including PLOGI and

relgted frames.

NOJE 6 Use of N_PORT addressing restricts this target descriptor format to a single fabric.

L in the

FCP-2
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7.2.6.4 Fibre Channel N_Port with World Wide Name checking target descriptor format

Targets addressed using their Fibre Channel N_Port with World Wide Name checking are identified using the target

descriptor format shown in table 21.

Table 21 — Fibre Channel N_Port with World Wide Name checking target descriptor format

Bit
Byte 7 6 5 4 3 2 0
0 DESCRIPTOR TYPE CODE (E2h)
1 Reserved NUL PERIPHERAL DEVICE TYPE
2 Reserved
3 Reserved
4 (MSB)
LOGICAL UNIT NUMBER
11 (LSB)
12 (MSB)
WORLD WIDE NAME
19 (L$B)
20 Reserved
21 (MSB)
22 N_PORT
23 (LYB)
24
Reserved
27
28 . .
31 Deviece type specific parameters

The¢ DESCRIPTOR TYPE CODE, PERIPHERAL DEVICE TYPE and NUL fields and the device type specific parameters are

deqcribed in 7.2.6.1.

The¢ LOGICAL UNIT NUMBER field specifies the logical unit with in the SCSI device addressed by the data in the
N_PORT and WORLD WIDE NAME an@dHfields that shall be the source or destination for EXTENDED COPY operations.

Thé¢ woRLD WIDE NAME fieldsshall contain the port World Wide Name defined by the Physical Log In (PLOGI)

extended link service, defined in 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

relgted frames.

NOJE 7 Use'of N_PORT addressing restricts this target descriptor format to a single fabric.

When-the copy manager first processes a segment descriptor that references this target descriptor, it shall ponfirm

thatthe D 1D in the N _PoRT field is associated with the \World \Wide Name in the worlLD WIDE NAME fieldl If the
association cannot be confirmed, the EXTENDED COPY command shall be terminated because the target is
unavailable (see 7.2.3). The copy manager shall track configuration changes that affect the D_ID value for the
duration of the EXTENDED COPY commands. An application client generating the EXTENDED COPY commands
is responsible for tracking configuration changes between commands.
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7.2.6.5 Parallel Interface T_L target descriptor format
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Targets addressed using their parallel SCSI bus Target ID, and logical unit number are identified using the target

descriptor format shown in table 22.

Table 22 — Parallel Interface T_L target descriptor format

Bit
Byte 7 6 5 4 3 1 0
0 DESCRIPTOR TYPE CODE (E3h)
1 Reserved NUL PERIPHERAL DEVICE TYPE
2 Reserved
3 Reserved
4 (MSB)
LOGICAL UNIT NUMBER
11 (LSB)
12 Vendor unique
13 TARGET IDENTIFIER
14
Reserved
27
28 . B
- Device type specificiparameters
The¢ DESCRIPTOR TYPE CODE, PERIPHERAL DEVICE TYPE and NuUL fields and the device type specific parameters are

des

Th
TAR

The
sol

cribed in 7.2.6.1.

P LOGICAL UNIT NUMBER field specifies the logical*unit with in the SCSI device addressed by the data in the
GET IDENTIFIER field that shall be the target (source or destination) for EXTENDED COPY operations.

TARGET IDENTIFIER field specifies the SCSt target identifier to be used when this target descriptor identifies the
rce or destination of an EXTENDED;COPY operation.
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7.2.6.6 Identification descriptor target descriptor format

The target descriptor format shown in table 23 instructs the copy manager to locate a target and logical unit that
returns a device identification VPD page (see 8.4.4) 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 identifier and logical unit number values that result in matching VPD field values to address
the copy device. If multiple N_Port, target identifiers and logical unit number combinations access matching VPD
field values, the copy manager may use any combination to address the copy device and shall try other combina-
tions in the event that one combination becomes non-operational during the processing of an EXTENDED COPY
command.

Table 23 — Identification descriptor target descriptor format

Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (E4h)
1 Reserved NUL PERIPHERAL DEVICE TYPE
2 Reserved
3 Reserved
4 Reserved CODE SET
5 Reserved ASSOCIATION IDENTIFIER TYPE
6 Reserved
7 IDENTIFIER LENGTHY(n-7)
8 (MSB)
IDENTIFIER
n (LSB)
N+1
Reserved
27
28 . -
31 Device type specific parameters

Theé DESCRIPTOR TYPE CODE, PERIPHERAL DEVICE TYPE and NUL fields and the device type specific parameters are
deqgcribed in 7.2.6.1.

The contents of the CODE SET;"ASSOCIATION, IDENTIFIER TYPE, IDENTIFIER LENGTH, and IDENTIFIER fields are specified
in §.4.4.

The identifier lengthshall be 20 or less. If the identifier length is 20 there shall be no reserved bytes between the
target descriptor‘parameters and the device type specific parameters.

Sofne compinations of code set, association, identifier type, identifier length and identifier do not uniquely identify a
log|cal unitto serve as a copy target device. The application client shall not send such combinations to the copy
mahagetr.
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7.2.6.7 Device type specific target descriptor parameters for block device types

The format for the device type specific target descriptor parameters for block device types (device type code values
00h, 04h, 05h, 07h, and OEh) is shown in table 24.

Table 24 — Device type specific target descriptor parameters for block device types

Bthe it 7 4 3 2 1 0
28 Reserved PAD Reserved
29 (MSB)
30 DISK BLOCK LENGTH
31 (L$B)

The PAD bit is used in conjunction with the CAT bit (see 7.2.7.1) in the segment descriptor to'‘determine what action
shquld be taken when a segment of the copy does not fit exactly into an integer number. of destination blocks.

The DISK BLOCK LENGTH field contains the number of bytes in a disk block for the |logical device being addregsed.

The¢ copy manager may read ahead from sources of block device type. That)is, the copy manager may perform
read operations from a source disk at any time and in any order during’processing of an EXTENDED|COPY
cormpmand, provided that the relative order of writes and reads on the same blocks within the same target depcriptor
dogs not differ from their order in the segment descriptor list.

7.2|6.8 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 (device

typg code value 01h) is shown in table 25.

Table 25 — Device type specific target deseriptor parameters for sequential-access device typgs

Bit
Blyte 7 4 3 2 1 @
28 Reserved PAD Reserved FIXED
29 (MSB)
30 STREAM BLOCK LENGTH
31 (LSB)
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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 determine the length of the stream read or write operation as specified in
table 26.

Table 26 — Stream device transfer lengths

FIXED | STREAM BLOCK

bit LENGTH field | Description

0 0 Use variable length reads or writes. The number of bytes for each read or write is
specified by the STREAM DEVICE TRANSEER LENGTH field in the segment descriptor.

0 not 0 The command shall be terminated with a CHECK CONDITION status. The-sSense
key shall be set to ILLEGAL REQUEST and the additional sense code shall'be set
to INVALID FIELD IN PARAMETER LIST.

1 0 The command shall be terminated with a CHECK CONDITION status. The senpse
key shall be set to ILLEGAL REQUEST and the additional sensge code shall be| set
to INVALID FIELD IN PARAMETER LIST

1 not 0 Use fixed record length reads or writes. The number of bytés for each read or yrite

shall be the product of the STREAM BLOCK LENGTH field(and the STREAM DEVICE
TRANSFER LENGTH field in the segment descriptor.

Thq
sha

Al

NO
des
the

The
by
pre

7.2

The format for the device type specific target descriptor parameters for the processor device type (devi

codg

uld be taken when a segment of the copy does not fit exactly into aniinteger number of destination bloc
read commands issued to sequential-access type devices shall have the siLi bit equal to zero.

TE 8 It is anticipated that future versions of this standard,may'use bit 1 of byte 28 in the device type specifi
Criptor parameters for stream device types to indicate the value of the siLi bit for read commands, after T10 establis
copy manager is to process tape reads of unknown block-length without error.

copy manager shall not read ahead from sources of stream device type. That is, the read operations r
h segment descriptor for which the source is-a stream device shall not be started until all write operat
vious segment descriptors have completed.

6.9 Device type specific target descriptor parameters for processor device types

e value 03h) is shown in table'27.

Table 27 — Deyice type specific target descriptor parameters for processor device types

PAD bit is used in conjunction with the CAT bit (see 7.2.7.1) in the segment descriptor to determine what action

S.

c target
hes how

bquired
ons for

Ce type

Byti It 7 6 5 4 3 2 1 q
28 Reserved PAD Reserved
29

Reserved
3%

The PAD bit is used in conjunction with the CAT bit (see 7.2.7.1) 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 SEND or RECEIVE
commands.

When the processor device is a source, the number of bytes to be transferred by a SEND command shall be
specified by STREAM DEVICE TRANSFER LENGTH field in the segment descriptor. When the processor device is a
destination, the number of bytes to be transferred by a RECEIVE command shall be specified by STREAM DEVICE
TRANSFER LENGTH field in the segment descriptor.
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7.2.7 Segment Descriptors

7.2.7.1 Segment descriptors introduction

All segment descriptors begin with the eight byte header shown in table 28.

Table 28 — Segment descriptor header

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (00h-3Fh)
1 Reserved DC CAT
2 MSB
( ) DESCRIPTOR LENGTH
3 (LSB)
4 MSB
( ) SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6 MSB
( ) DESTINATION TARGET DESCRIPT@R/INDEX
7 (L$B)

The descriptor type code field is described in 7.2.5. Support for each segment descriptor format is optional. | If copy
mahager receives an unsupported descriptor type code in a segment descriptor, the command shall be terminated
with CHECK CONDITION status. The sense key shall be set to-llLEGAL REQUEST and the additional sense

code shall be set to UNSUPPORTED SEGMENT DESCRIPTOR/TYPE CODE.

The destination count (DC) bit is only applicable to segment descriptors with descriptor type code values of §2h and

ODh. T

suljclauses defining the segment descriptors that use,it:

The cAT bit is described in 7.2.7.2.

he DcC bit is reserved for all other segment desc¢riptors. Details of usage for the DcC bit appeaf in the

The¢ DESCRIPTOR LENGTH field contains thellength in bytes of the fields that follow the DESCRIPTOR LENGTH(field in

the|segment descriptor. In most cases,\the length is constant.

Theé SOURCE TARGET DESCRIPTOR INDEX field contains an index into the target descriptor list (see 7.2.1) identifying

the| sou

rce target device. ThE"DESTINATION TARGET DESCRIPTOR INDEX field contains an index into thg target

dedcriptor list (see 7.2.1) ideftifying the destination target device. Some segment descriptor formats do not|require
a SPURCE TARGET DESCRIPTOR INDEX field or a DESTINATION TARGET DESCRIPTOR INDEX field, in which case the field

is reserved.

If the target identified by a SOURCE TARGET DESCRIPTOR INDEX field or a DESTINATION TARGET DESCRIPTOR INDEX field
is rjot accessible-to the copy manager, then the command shall be terminated with a CHECK CONDITION] status,
the| sense key)shall be set to COPY ABORTED and the additional sense code shall be set to UNREACHABLE

COPY TARGET.

7.2|7°22Segment descriptor processing

In processing a segment descriptor, the copy manager may be required:

a)
b)

c)

To read source data by issuing data input commands to the source device;

To process data, an operation that generally designates data as destination data intended for transfer to
the destination device; and

To write some or all of the destination data to the destination device.

The number of blocks to read and write, the number of bytes to process, and the nature of processing are deter-
mined by the segment descriptor type code, the parameters of the segment descriptor, and the amount of residual
source or destination data retained from the previous segment, if any.
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Except as otherwise specified by particular segment descriptor type codes:

a)

from the previous segment or segments, the number of bytes to be processed,;

b)
without change.

Just enough whole-block read operations shall be performed to supply, together with residual source data

Processing consists of removing bytes from the source data and designating them as destination data,

c) As many whole-block write operations as possible shall be performed with the destination data, including
any residual destination data from the previous segment or segments.

Any residual source data from the previous segment or segments shall be processed before any data read from the

soUrce device during processing of the current segment descriptor. Any residual destnation data, i1
previous segment or segments shall be written before any data processed during processing of the

sedment descriptor.

Exgeptions and clarifications to these general rules are described in table 29 and the subclausgs_it referend

Table 29 — Descriptor Type Code Dependent Copy Manager Processing/(part 1 of 2)

bm the
current

es.

Segment Descriptor Type Code

Reference

Description

00h (block—>stream) or
OBh (block—>stream+application client)

7.2.7.3

The number of bytes processed is determined by
BLOCK DEVICE NUMBER OF BLOCKS field for the sou
blocks (see applicable type code definition subclg

the
rce
uses

02h (block—>block) or 71205 | details). 2

0Dh (block—>block+application client)

wi(th bc=0

02h (block—block) or 7.2.7.5 | Thesnumber of blocks or byte range specified shall be

0bh (block—>block+application client) output to the destination device. If residual destirjation

with pc=1 data is sufficient to perform the output then no dafa
shall be processed. Otherwise, just as much data as

0%h (stream—>block) or 7.2.7.3, "| needed shall be processed (which may involve repding

0Ch (stream—>block+application client) data from the source device) so that the destinatipn
data (which includes any residual destination datg from

09h (stream—>block<o>) 02.7.12 ( _ Y resie a
the previous segment) is sufficient.

03h (stream—>stream) or 7.2.7.6 | The number of bytes specified in the segment

OEh (stream—>stream+application client) descriptor shall be processed. 2

04h (inline—>stream) 7.2.7.7 | The specified number of bytes of inline or embedfled

] 7078 data shall be appended to the destination data, apd no
03h (embedded—stream) el source data shall be processed.
06h (stream—>discard) 7.2.7.9 The specified number of bytes shall be removed from

the source data and discarded.

for retrieval by the application client.

4 For segment'descriptor type codes 0Bh, 0Ch, 0Dh and OEh, a copy of the processed data shall also b¢ held
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Table 29 — Descriptor Type Code Dependent Copy Manager Processing (part 2 of 2)

Segment Descriptor Type Code Reference | Description

07h (verify device operation) 7.2.7.10 | No data shall be processed and no read or write opera-

72714 tions shall be performed on target devices. Residual

10h (filemark—tape) source or destination data, if any, shall be retained or

11h (space—>tape) 7.2.7.15 | discarded as if the CAT bit were equal to one.

12h (locate—tape) 7.2.7.16

~N
+«

H
(e o]

kL s 1 AY e}
1 TT\TCYISICT NCYy) -

=
=

The required blocks shall be read from the source
device, the designated byte range shall beextracted as
source data, and the designated numben of bytes
(starting with residual source data, ifiahy) shall bg
processed.

08h (block<o>—>stream) 7.2.7.

0Ah (block<o>—>block<o>) 7.2.7.13 | The source byte range specified shall be read intp
source data, the number ofibytes specified shall e
moved from source data’to destination data, and the

specified destination byte range shall be written ysing
destination data.

OFh (stream—discard+application client) 7.2.7.9 | The specified number of bytes shall be removed from
the source data-and held for retrieval by the appligation
client.

13h (<i>tape—<i>tape) 7.2.7.17 | The data¥movement shall not involve "processing' as

desegribed in this subclause. Residual source or desti-
nation data, if any, shall not be used and shall be
rétained or discarded as if the CAT bit were equaljto
one.

For segment descriptor type codes 0Bh, 0Ch;©Dh and OEh, a copy of the processed data shall also b¢ 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 30.

Table 30 — PAD and CAT bit definitions

PAD bit in

Source Destination

target target
~J J

lescriptor | descriptor | CAT bit | Copy manager action

Oorl Oorl 1 Any residual source data shall be retained as source data for-a sulpse-
guent 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
the following segment descriptor does not match the corresponding
target index with which residual data was originally associated. If the

CAT bit is one on the last segment of an EXTENDED COPY commiand
any residual data shall be discarded; this shall not be considered @n
error.

t
n

1 1 0 Any residual source data shall betdiscarded. Any residual destinafion
data shall be padded with zeroés to make a whole block transfer. P

0 1 0 Any residual source data,shall be handled as if the CAT bit is equal to
one (i.e., discarded onthedast segment and retained otherwise). Any
residual destination data shall be padded with zeroes to make a whole

block transfer. 2

Any residual source or destination data shall be discarded.

0 0 0 If there is residual source or destination data the EXTENDED CORY

command shall be terminated with a CHECK CONDITION status. [The
sensekey shall be set to an COPY ABORTED and the additional sense
codeshall be set to UNEXPECTED INEXACT SEGMENT.

When the CAT bit is set to zero and the destination target descriptor has the PAD bit set to one, the

EXTENDED COPY command shall be terminated with a CHECK CONDITION status, the sense key shiall be

setto COPY ABORTED, and-the additional sense code shall be set to UNEXPECTED INEXACT SEGNIENT

if any of the following conditions are met:

a) If any residual destination data is present after writing the designated byte range for a segment
descriptor of type-09h (stream—>block <o0>) or 0Ah (block<o>—block<o>); or

b) If any residualdestination data is present after the designated number of blocks have been written ffor a
segment-descriptor of type 02h (block—>block) with bc set to one, 0Dh (block—>block+application client)

with Dg;set to one, 01h (stream—>block) or OCh (stream—>block+application client).

A few segmient descriptors have either no source or no target and handling of the PAD bit for those descriptgrs shall
be ps-follows. For segment descriptor types 04h (inline—stream, see 7.2.7.7) and 05h (embedded—>stregm, see
7.2L2.8)the handling shall he as if the pAD were equal to zero for the source target descriptor Eor segment
descriptor types 06h and OFh (stream—discard and stream—discard+application client, see 7.2.7.9), handling
shall be as if the PAD were equal to zero for the destination target descriptor.
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The segment descriptor format shown in table 31 is used by the copy operations that move data from a block
device to a stream device or vice versa.

Table 31 — 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. OBh, or OCh)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (0014h)
3 (LSB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (L$B)
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (LYB)
12 Reserved
13 Reserved
14 (MSB)
BLOGK DEVICE NUMBER OF BLOCKS
15 (LSB)
16 (MSB)
BLOCK DEVICE LOGICAL BLOCK ADDRESS
23 (LYB)
The DESCRIPTOR TYPE CODE field is.described in 7.2.5 and 7.2.7.1. Two DESCRIPTOR TYPE CODE values lise the

sed

Forn
cof
fiel
blo
be
fiel
Thd

For

pro

ment descriptor format shown_in. table 31 and described in this subclause.

descriptor type code 00h (block—stream) or descriptor type code 0Bh (block—stream+application cli€]
y manager shall copy the data from the source block device identified by the SOURCE TARGET DESCRIPTO
i to the destination stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX field using the
Cks starting at thelocation identified by the BLOCK DEVICE LOGICAL BLOCK ADDRESS field. As many bloc
Fead as necessary to process (see 7.2.7.2) a number of bytes equal to the contents of the DISK BLOCK
[l in the target-descriptor for the source device times the contents of the BLOCK DEVICE NUMBER OF BLOCH
data shallbe written to the stream device starting at the current position of the media.

deseriptor type code 0Bh (block—stream+application client), the copy manager also shall hold a cop

cessed data for delivery to the application client upon completion of the EXTENDED COPY commhand in

nt), the
R INDEX
logical
s shall
| ENGTH
s field.

of the

response to a RECEIVE COPY RESULTS command with RECEIVE DATA service action as described in 7.14.3.
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 7.14.4). If the copy
manager supports the OBh descriptor type code it also shall support the RECEIVE COPY RESULTS command
with RECEIVE DATA service action.

The cAT bit is described in 7.2.7.2.

The DESCRIPTOR LENGTH field shall contain 20 (0014h). The SOURCE TARGET DESCRIPTOR INDEX and DESTINATION
TARGET DESCRIPTOR INDEX fields are described in 7.2.7.1.
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The STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written on each write operation to the
stream device. See 7.2.6.8 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
(see 7.2.7.2) in the segment. A value of zero shall not be considered as an error. No data shall be processed, but
any residual destination data retained from a previous segment shall be written if possible to the destination in
whole-block transfers. A value of zero shall not modify the handling of residual data.

The
thig

7.2

The

BLOCK DEVICE LOGICAL BLOCK ADDRESS TIeld SpPeciies the starting logical block address on the DIocK g€
segment.

7.4 Stream device to block device operations

segment descriptor format shown in table 31 (see 7.2.7.3) also is used by the copy operations that mo

from a stream device to a block device. Two DESCRIPTOR TYPE CODE values use the seggment descriptor

shd

For
cof
IND
stre
at t|
spe

Forn
pro
res

wn in table 31 and described in this subclause.

descriptor type code 01h (stream—block) or descriptor type code OCh (stream=>block+application clig
y manager shall copy the data from the source stream device identified by.the SOURCE TARGET DES(Q
EX field to the destination block device identified by the DESTINATION 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 of
cified in the BLOCK DEVICE NUMBER OF BLOCKS field.

descriptor type code OCh (stream—block+application client); the copy manager also shall hold a cop

pbonse to a RECEIVE COPY RESULTS command withy, RECEIVE DATA service action as described in

Th

minimum amount of held data supported by the'\copy manager is returned in the response data

RECEIVE COPY RESULTS command with OPERATING PARAMETERS service action (see 7.14.4). If th
mahager supports the OCh descriptor type codesit‘also shall support the RECEIVE COPY RESULTS co
with RECEIVE DATA service action.

The

CAT bit is described in 7.2.7.2.

The DESCRIPTOR LENGTH field shall contain 20 (0014h). The SOURCE TARGET DESCRIPTOR INDEX and DEST

TAR

Thd
on

the
des

GET DESCRIPTOR INDEX fields. are described in 7.2.7.1.

STREAM DEVICE TRANSFERLENGTH field specifies the amount of data to be read from the source stream
pach read operations.See 7.2.6.8 for a description of how data in the STREAM DEVICE TRANSFER LENGTH
segment descriptorinteracts with data in the STREAM BLOCK LENGTH field in the device type specifi
criptor parameters for the sequential-access device type.

The BLOCK DEVICE NUMBER OF BLOCKS field specifies the number blocks to be written by the segment. Ay

zZer|

The

b indicates’that no blocks shall be written in this segment. This shall not be considered as an error.

vice for

ve data
format

nt), the
RIPTOR
ing the
starting
blocks

of the

cessed data for delivery to the application client upop.completion of the EXTENDED COPY comnpand in

7.14.3.
for the
e copy
nmand

NATION

device
field in
target

alue of

vice for

BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting logical block address on the block de

thisSegment:
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7.2.7.5 Block device to block device operations

The
devi

segment descriptor format shown in table 32 is used by the copy operations that move data from a block
ce to a block device.

Table 32 — 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 (LYB)
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8 Reserved
9 Reserved
10 (MSB)
BLOCK DEVICE NUMBER OF BLOCKS
11 (L$B)
12 (MSB)
SOURCE BLQCK DEVICE LOGICAL BLOCK ADDRESS
19 (LSB)
20 (MSB)
DESTINATION BLOCK DEVICE LOGICAL BLOCK ADDRESS
27 (LSB)
The DESCRIPTOR TYPE CODE field is describéd-in 7.2.5 and 7.2.7.1. Two DESCRIPTOR TYPE CODE values lise the
sedment descriptor format shown in table-32 and described in this subclause.
For descriptor type code 02h (block—block) or descriptor type code 0Dh (block—block+application client), the copy
mahager 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 the logical blocks
stafting at the location identified by the SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field. The data ghall be
wriften to logical blocks,starting at the location identified by the DESTINATION BLOCK DEVICE LOGICAL BLOCK APDRESS
field.
If the DC bit equals-Zero, as many blocks shall be read as necessary to process (see 7.2.7.2) a number qf bytes
eqgyal to the cantents of the DISK BLOCK LENGTH field in the target descriptor for the source device times the cpntents

of the BLOCK\DEVICE NUMBER OF BLOCKS field, and as many writes as possible shall be performed using any
dedtination-data from the previous segment and the data processed in this segment. If the DcC bit equals
nurnber of blocks specified by the BLOCK DEVICE NUMBER OF BLOCKS field shall be written to the destinatio

For

esidual

be read as necessary to supply the data to be processed.

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 7.14.3.

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 7.14.4). If the copy
manager supports the ODh descriptor type code it also shall support the RECEIVE COPY RESULTS command

with

The

RECEIVE DATA service action.

CAT bit is described in 7.2.7.2.
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The destination count (DC) bit indicates whether the BLOCK DEVICE NUMBER OF BLOCKS field refers to the source or
destination device. A Dc bit of zero indicates that the BLOCK DEVICE NUMBER OF BLOCKS field refers to the source
device. A Dc bit of one indicates 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 7.2.7.1.

The BLOCK DEVICE NUMBER OF BLOCKS field specifies the number of blocks to be processed (if DC is set to zero) or to
be written to the destination device (if DC is set to one). A value of zero shall not be considered as an error. If the
DC bit equals one, a value of zero indicates that no destination blocks shall be written and the only processing to be

pef
dat
and

if p
7.2

The
of g

The
of g

7.2

The
de\

ormed IS that any residual source or destnation data irom the previous segment shall be handled as 1
h as described in 7.2.7.2. If the DcC bit equals zero, a value of zero indicates that no source blocks shall
no source data shall be processed, but any residual destination data from a previous segment shall be

7.2.

SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the logical block address\from which the
ata shall start.

DESTINATION BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the logical block address to which the
ata shall begin.

7.6 Stream device to stream device operations

e segment descriptor format shown in table 33 is used by the copy operations that move data from a
ice to a stream device.

Table 33 — Stream device to streanidevice segment descriptor

esidual
be read
written

pssible to the destination in whole-block transfers, and any residual data shall be handled~as“desciibed in

eading

writing

Sstream

Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (03h or OEh)
1 Reserved CAT
2 MSB
( ) DESCRIPTOR LENGTH (0010h)
3 (LSB)
4 MSB
( ) SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6 MSB
( ) DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8 Reserved
9 (MSB)
10 SOURCE STREAM DEVICE TRANSFER LENGTH
u (LYB)
12 Reserved
13 (MSB)
14 DESTINATION STREAM DEVICE TRANSFER LENGTH
15 (LSB)
16 MSB
( ) BYTE COUNT ——
19 (LSB)

The DESCRIPTOR TYPE CODE field is described in 7.2.5 and 7.2.7.1. Two DESCRIPTOR TYPE CODE values use the

seg

ment descriptor format shown in table 33 and described in this subclause.
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For descriptor type code 03h (stream—stream) or descriptor type code OEh (stream—stream+application

client),

the copy manager shall copy the data from the source stream device identified by the SOURCE TARGET DESCRIPTOR

INDEX field to the destination stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX field

. Data

shall be read from the source stream device starting at the current position of the source stream device. Data shall
be written 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 7.2.7.2) by the copy manager. Th

e copy

manager shall 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

processe com
onse to a RECEIVE COPY RESULTS command with RECEIVE DATA service action as described\in
minimum amount of held data supported by the copy manager is returned in the response\data
EIVE COPY RESULTS command with OPERATING PARAMETERS service action (see 7.14.4). If th

RECEIVE DATA service action.
The cAT bit is described in 7.2.7.2.

The DESCRIPTOR LENGTH field shall contain 16 (0010h). The SOURCE TARGET DESERIPTOR INDEX and DEST
TARGET DESCRIPTOR INDEX fields are described in 7.2.7.1.

The SOURCE STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be read from the source
deyice on each read operation. See 7.2.6.8 for a description of how data in the SOURCE STREAM DEVICE TR
LENGTH field in the segment descriptor interacts with data in the SPTREAM BLOCK LENGTH field in the devi
sp4gcific target descriptor parameters for the source sequential-aecess device type.

The DESTINATION STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written to the des
strgam device on each write operation. See 7.2.6.8 for a description of how data in the DESTINATION STREAM
TRANSFER LENGTH field in the segment descriptor interacts with data in the STREAM BLOCK LENGTH field in the
typg 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

zerp shall not be considered as an error, and'shall specify that no source blocks shall be read and no sour
shgll be processed. However, a value @f;zero shall specify that any residual destination data from a p
segment shall be written if possible tothe destination in whole-block transfers, and any residual data d
hardled as described in 7.2.7.2.

and in
7.14.3.
for the
e copy

ager supports the OEh descriptor type code it also shall support the RECEIVE COPY RESULTS command

NATION

stream
ANSFER
Ce type

tination
DEVICE
device

alue of
Ce data
evious
hall be
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7.2.

7.7 Inline data to stream device operation

The segment descriptor format shown in table 34 instructs the copy manager to write inline data from the
EXTENDED COPY parameter list to a stream device.

Table 34 — Inline data to stream device segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (04h)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (0010h)
3 (L$B)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (LYB)
12 (MSB)
INLINE DATACQFFSET
15 (LSB)
16 (MSB)
INLINE DATA NUMBER OF BYTES
19 (L$B)
Thé¢ DESCRIPTOR TYPE CODE field is described’in 7.2.5 and 7.2.7.1. Descriptor type code 04h (inline—dtream)
ins'l‘ructs the copy manager to write inline data from the EXTENDED COPY parameter list to a stream devige. The
inlime data shall be read from the optignal’inline data at the end of the EXTENDED COPY parameter list. The data
shgll be written to the destination stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX field
stafting at the current position efithe stream device. Any residual destination data from a previous se¢gment
degcriptor shall be written before the data of the current segment descriptor. Any residual source data|from a
prefious segment descriptor'shall not be processed (see 7.2.7.2), and shall be handled as residual source fata.
The CAT bit is describedin 7.2.7.2.
Th¢ DESCRIPTORAENGTH field shall contain 16 (0010h). The DESTINATION TARGET DESCRIPTOR INDEX (field is
degcribed in 7.2.7.1.
The¢ STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written to the stream device gn each
write-operation. See 7.2.6.8 for a description of how data in the STREAM DEVICE TRANSFER LENGTH fielq in the
segmentdescriptorinteraciswith-datainthe STREAM BLockLENGTH-fieldinthe device type specifid target

descriptor 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 15) to locate the first byte of inline data to be written to the stream device. The

INLI

NE 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 transferred to the
stream 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 15), the copy manager shall terminate the command with a CHECK CONDITION
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status. The sense key shall be set to COPY ABORTED and the additional sense code shall be set to INLINE DATA
LENGTH EXCEEDED.
7.2.7.8 Embedded data to stream device operation

The segment descriptor format shown in table 35 instructs the copy manager to write embedded data from the
segment descriptor to a stream device.

Table 35 — Embedded data to stream device segment descriptor

BIL
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (05h)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (n-4)
3 (L$B)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8 Reserved
9 (MSB)
10 STREAM DEVICE*TRANSFER LENGTH
11 (LYB)
12 (MSB)
EMBEDDED DATA NUMBER OF BYTES
13 (LSB)
14
Reserved
15
16
EMBEDDED DATA
n
The DESCRIPTOR TYPE CODE field is described in 7.2.5 and 7.2.7.1. Descriptor type code 05h (embedded—s$tream)
insfructs the copy manager to write embedded data from the segment descriptor to a stream devicg¢. The
empedded data shall. be-fead from the segment descriptor. The data shall be written to the destination [stream
deyvice 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
(sek 7.2.7.2)5and shall be handled as residual source data.
The cATDit is described in 7.2.7.2.

The DESCRIPTOR LENGTH field shall contain the length in bytes of the fields that follow the DESCRIPTOR LENGTH field,
including the embedded data. The value in the DESCRIPTOR LENGTH field shall be a multiple of 4.

The DESTINATION TARGET DESCRIPTOR INDEX field is described in 7.2.7.1.

The STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written to the stream device on each
write operation. See 7.2.6.8 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.

7.2.7.9 Stream device to discard operation

The segment descriptor format shown in table 36 instructs the copy manager to read data from a stream device
and not copy it to any destination device.

Table 36 — 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 (LSB)
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 7.2.5 and 7.2.7.1. Two DESCRIPTOR TYPE CODE values lise the
sedment descriptor format shown in table 36 and described in this subclause.

Foil descriptor type code 06h (stream—discard) or descriptor type code OFh (stream—discard+application|client),
the|copy manager shall read-data as necessary from the source stream device identified by the SOURCE TARGET
DEYCRIPTOR INDEX field starting at the current position of the source stream device. The number of bytes indicated
by the NUMBER OF BYTES field shall be removed from the source data, starting with any residual source data from
the|previous segment;

For descriptor type-code 06h (stream—discard) the removed data shall be discarded and not written to any desti-
natjon device= For descriptor type code OFh (stream—discard+application client) the removed data shall pe held
for|delivery:to the application client upon completion of the EXTENDED COPY command in responge to a
RECEIYE'€COPY RESULTS command with RECEIVE DATA service action as described in 7.14.3. The mjnimum
ampunt of held data supported by the copy manager is returned in the response data for the RECEIVE| COPY
RESBEFScommand-withr- OPERATING PARAMETER S—serviceaction{see 74— thecopy 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 7.2.7.2.

The DESCRIPTOR LENGTH field shall contain 12 (000Ch). The DESTINATION TARGET DESCRIPTOR INDEX field is
described in 7.2.7.1.

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 7.2.6.8 for a description of how data in the SOURCE STREAM DEVICE TRANSFER
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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.
7.2.7.10 Verify device operation

The segment descriptor format shown in table 37 instructs the copy manager to verify the accessibility of a SCSI
device.

Fabte-37=—"\Verify treviceoperationsegmentcescriptor
Bit
Byte 7 6 5 4 3 2 1 (
0 DESCRIPTOR TYPE CODE (07h)
1 Reserved
2 MSB
( ) DESCRIPTOR LENGTH (0008h)
3 (LSB)
4 MSB
( ) SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6
Reserved
7
8 Reserved | TUR
9
Reserved
11

The¢ DESCRIPTOR TYPE CODE field is described in 722.5 and 7.2.7.1. Descriptor type code 07h instructs the copy
mahager to verify the accessibility of the device identified by the SOURCE TARGET DESCRIPTOR INDEX field.

The DESCRIPTOR LENGTH field shall contain'8-(0008h). The SOURCE TARGET DESCRIPTOR INDEX field is descfibed in
7.2}7.1.

Support for a value of one in the.TUR (Test Unit Ready) bit is optional. If a TUR value of one is supported and the
TUR bit contains one, then a TEST UNIT READY command (see 7.25) shall be used to determine the readipess of
the| device. If a TUR value af/one is not supported and the TUR bit contains one, then the EXTENDED|COPY
command shall be termjnated with a CHECK CONDITION status. The sense key shall be set to COPY ABORTED
and the additional sense-code shall be set to INVALID FIELD IN PARAMETER LIST. The SENSE-KEY SPECIFIC field
shgll be set as deseribed in 7.2.3. If the TUR bit contains zero, then the accessibility should be verified without
dis{urbing established unit attention or ACA conditions, for example, using the INQUIRY command (see 7.3).
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7.2.7.11 Block device with offset to stream device operation

The segment descriptor format shown in table 38 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 38 — Block device with offset to or from stream device segment descriptor

Bit
Byte 7 4 3 2 0
0 DESCRIPTOR TYPE CODE (08h or 09h)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (0018h)
3 (LSB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8 Reserved
9 (MSB)
10 STREAM DEVICE TRANSFER LENGTH
11 (LYB)
12 (MSB)
NUMBER OF<BYTES
15 (LSB)
16 (MSB)
BLOGK DEVICE LOGICAL BLOCK ADDRESS
23 (L$B)
24 Reserved
25 Reserved
26 (MSB)
BLOCK DEVICE BYTE OFFSET
27 (LSB)
The DESCRIPTOR TYPE CODE field is described in 7.2.5 and 7.2.7.1. Descriptor type code 08h (block<o>—$tream)
insfructs the copy manager to copy the data from the source block device identified by the SOURCE TARGET
DEYCRIPTOR INDEX fieldtO the destination stream device identified by the DESTINATION TARGET DESCRIPTOR INDEX
fiel¢g 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. {Fhe data shall be written to the stream device starting at the current position of the media.
The cAT bitis described in 7.2.7.2.
The¢ DESCRIPTOR LENGTH field shall contain 24 (0018h). The SOURCE TARGET DESCRIPTOR INDEX and DEST|NATION

TARGET DESCRIPTOR INDEX fields are described in 7.2.7.1.

The STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written on each write operation to the
stream device. See 7.2.6.8 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 indicates 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.

7.2.7.12 Stream device to block device with offset operation

The segment descriptor format shown in table 38 (see 7.2.7.11) also is used to instruct the copy manager to move
data from a stream device to a block device with a byte offset.

Th

ins
DEY
usi

DESCRIPTOR TYPE CODE field iS described in 7.2.5 and 7.Z2.7.1. Descripior type code Stream—pIg
ructs the copy manager to copy the data from the source stream device identified by the SOURCGE
CRIPTOR INDEX field to the destination block device identified by the DESTINATION TARGET DESCRIPFOR IND)
g the stream data starting at the current position of the stream device. The data shall be written.startin

location identified by the BLOCK DEVICE BYTE OFFSET field in the logical block identified by the BLOCK DEVICE |

BLQ

The
cor
im[g
req

The

CK ADDRESS field and continuing for the number of bytes specified in the NUMBER OF BYTESfield.

content of the starting logical block on the destination device before the starting offset shall be preserv

tent on the ending logical block beyond the end of the transfer shall be preserved. The copy manag
lement this operation by reading the starting and ending logical blocks, modifying a portion of the blg
uired, and writing the full blocks to the destination device.

CAT bit is described in 7.2.7.2.

The DESCRIPTOR LENGTH field shall contain 24 (0018h). The SOURCE TARGET DESCRIPTOR INDEX and DEST

TAR

The

GET DESCRIPTOR INDEX fields are described in 7.2.7.1.

STREAM DEVICE TRANSFER LENGTH field specifies the amount of data to be written on each write operatio

stregam device. See 7.2.6.8 for a description of how data in the STREAM DEVICE TRANSFER LENGTH field

seg
ded

The

ment descriptor interacts with data in the STREAM'BLOCK LENGTH field in the device type specifid
criptor parameters for the sequential-access device type.

NUMBER OF BYTES field specifies the number bytes to be read. A value of zero indicates that no bytes §

trafsferred in this segment. This shall not be‘considered as an error.

The
de\

The
ded

BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting logical block address on the destinatig
ice for this segment.

BLOCK DEVICE BYTE OFFsET-field is the offset into the first destination block at which to begin writing dat
tination block device.

ck<o>)
[ARGET
EX field
y at the
OGICAL

pd. The
er may
cks as

NATION

n to the
in the
target

hall be

n block

A to the
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7.2.7.13 Block device with offset to block device with offset operation

The segment descriptor format shown in table 39 instructs the copy manager to move data from a block device with

a byte offset to a block device with a byte offset.
Table 39 — Block device with offset to block device with offset segment descriptor
Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (OAh)
1 Reserved CAT
2 (MSB)
DESCRIPTOR LENGTH (001Ch)
3 (LSB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LSB)
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8 (MSB)
NUMBER OF BYTES
11 (LSB)
12 (MSB)
SOURCE BLOCK DEVIECE LOGICAL BLOCK ADDRESS
19 (LSB)
20 (MSB)
DESTINATIONNBLOCK DEVICE LOGICAL BLOCK ADDRESS
27 (LSB)
28 (MSB)
SOURCE BLOCK DEVICE BYTE OFFSET
29 (L$B)
30 (MSB)
DESTINATION BLOCK DEVICE BYTE OFFSET
31 (LSB)
The DESCRIPTOR TYPE CODE field”is described in 7.2.5 and 7.2.7.1. Descriptor type cod¢ OAh
(blgck<o>—block<o>) instructs the.copy manager to copy the data from the source block device identifieq by the
SOYRCE TARGET DESCRIPTOR (NDEX field to the destination block device identified by the DESTINATION TARGET
DESCRIPTOR INDEX field using.data starting at the location identified by the source BLOCK DEVICE BYTE OFFSET| field in
thellogical block identified by the SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field and continuing for the humber
of ytes specified in the’NUMBER OF BYTES field. The data shall be written starting at the location identifieq by the
DES$TINATION BLOCK-DEVICE BYTE OFFSET field in the logical block identified by the DESTINATION BLOCK [DEVICE
LOGICAL BLOCK ADDRESS field.
The content.of/the starting logical block on the destination device before the starting offset shall be preserved. The
corjtent en.the ending logical block beyond the end of the transfer shall be preserved. The copy manager may
implement this operation by reading the starting and ending logical blocks, modifying a portion of the blgcks as
required, and writing the full blocks to the destination device

The cAT bit is described in 7.2.7.2.

The DESCRIPTOR LENGTH field shall contain 28 (001Ch). The SOURCE TARGET DESCRIPTOR INDEX and DESTINATION

TAR

GET DESCRIPTOR INDEX fields are described in 7.2.7.1.

The NUMBER OF BYTES field specifies the number bytes to be read. A value of zero indicates that no bytes shall be
transferred in this segment. This shall not be considered as an error.

The SOURCE BLOCK DEVICE LOGICAL BLOCK ADDRESS field specifies the starting address on the source block device
for this segment.
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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.

The DESTINATION BLOCK DEVICE BYTE OFFSET field is the offset into the first destination block at which to begin
writing data to the destination block device.

7.2.7.14 Write filemarks operation

Thel segment descriptor format shown in table 40 instructs the copy manager to write filemarks or setmarkg on the
dedtination tape device.

Table 40 — 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 | Resgrved
9 (MSB)
10 TRANSFER LENGTH
11 (LYB)

The¢ DESCRIPTOR TYPE CODE field,is described in 7.2.5 and 7.2.7.1. Descriptor type code 10h (filemarki{>tape)
instructs the copy manager to write filemarks or setmarks to the destination tape device identified by thg 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 managercshall terminate the command with a CHECK CONDITION status. The sense key shall be
setlto COPY ABORTED and the additional sense code shall be set to INVALID OPERATION FOR|COPY
SOURCE OR DESTINATION.

The DESCRIPTOR LENGTH field shall contain 8 (0008h). The DESTINATION TARGET DESCRIPTOR INDEX [field is
degcribedin-7.2.7.1.

If thebwrite setmark (WSMK) bit is one, the TRANSFER LENGTH field specifies the number of setmarks to be written. If
the WSMK DIT IS Zero, the TRANSFER LENGTH TIeld Specifies the number of filemarks to be writen.
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7.2.7.15 Space operation

The segment descriptor format shown in table 41 instructs the copy manager to send a SPACE command (see
SSC) to the destination tape device.

Table 41 — 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 (L$B)
4 Reserved
5 Reserved
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (LSB)
8 Reserved CODE
9 (MSB)
10 COUNT
11 (LYB)
Thé¢ DESCRIPTOR TYPE CODE field is described in 7.2.5 and)7.2.7.1. Descriptor type code 11h (space-tape)

insfructs the copy manager to send a SPACE command ta:ithe destination tape device identified by the DEST|NATION
TARGET DESCRIPTOR INDEX field. If the PERIPHERAL DEVICE TYPE field in the target descriptor identified by the DESTI-
NATION TARGET DESCRIPTOR INDEX field does not contain 01h, the copy manager shall terminate the command with
a HECK CONDITION status. The sense key shiall be set to COPY ABORTED and the additional senge code
shdll be set to INVALID OPERATION FOR CORY SOURCE OR DESTINATION.

The DESCRIPTOR LENGTH field shall contain 8 (0008h). The DESTINATION TARGET DESCRIPTOR INDEX [field is
degcribed in 7.2.7.1.

The¢ coDE and cOuNT fields contents in the SPACE command sent to the destination tape device shall be|copied
from the cobe and couNT fields’in the segment descriptor. All other fields in the SPACE command sent to the
dedtination tape device that,affect the positioning of the tape shall be set to zero.
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7.2.7.16 Locate operation

005(E)

The segment descriptor format shown in table 42 instructs the copy manager to send a LOCATE command (see
SSC) to the destination tape device.

Table 42 — Locate operation segment descriptor

Bit
Byte 7 6 5 4 3 2 1 0
0 DESCRIPTOR TYPE CODE (12h)
1 Reserved
2 MSB
( ) DESCRIPTOR LENGTH (0008h)
3 (LSB)
4 Reserved
5 Reserved
6 MSB
( ) DESTINATION TARGET DESCRIPTOR INDEX
7 (L$B)
8 MSB
( ) BLOCK ADDRESS
11 (LSB)

Th¢ DESCRIPTOR TYPE CODE field is described in 7.2.5 and 7.2,7.4. 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 DEVIGE TYPE field in the target descriptor identified

DES

with a CHECK CONDITION status. The sense key shall.hé set to COPY ABORTED and the additional sens

sha

Th¢ DESCRIPTOR LENGTH field shall contain 8 (6008h). The DESTINATION TARGET DESCRIPTOR INDEX

des

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

nat

NO[TE 9 The restrictions describéd above for the LOCATE command limit the operation to locating SCSI logic
addresses in the current tape-partition.

TINATION TARGET DESCRIPTOR INDEX field does not contain01h, the copy manager shall terminate the co

Il be set to INVALID OPERATION FOR COPY SOURCE OR DESTINATION.

cribed in 7.2.7.1.

on tape device that affect the positioning of the tape shall be set to zero.

>tape)
DESTI-
by the
mmand
e code

field is

copied
e desti-

Al block
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7.2.

7.17 Tape device image copy operation

The segment descriptor format shown in table 43 instructs the copy manager to perform an image copy from the
source tape device to the destination tape device.

Table 43 — Tape device image copy segment descriptor

Bit
Byte 7 6 5 4 3 2 0
0 DESCRIPTOR TYPE CODE (13h)
1 Reserved
2 (MSB)
DESCRIPTOR LENGTH (0008h)
3 (LSB)
4 (MSB)
SOURCE TARGET DESCRIPTOR INDEX
5 (LYB)
6 (MSB)
DESTINATION TARGET DESCRIPTOR INDEX
7 (L$B)
8 (MSB)
COUNT
11 (LSB)
The¢ DESCRIPTOR TYPE CODE field is described in 7.2.5 and 7.2.7. . Descriptor type code 13h (<i>tape—<i>tape)
insfructs the copy manager to create a compatible image of the)seurce device medium identified by the $OURCE
TARGET DESCRIPTOR INDEX field on the destination device medium‘identified by the DESTINATION TARGET DESGRIPTOR
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 DESTNATION TARGET DESCRIPTOR INDEX field does not contain
01h, the copy manager shall terminate the command with a CHECK CONDITION status. The sense key shall be
setlto COPY ABORTED and the additional sense*code shall be set to INVALID OPERATION FOR|COPY
SOURCE OR DESTINATION.
The¢ DESCRIPTOR LENGTH field shall contain_87(0008h). The SOURCE TARGET DESCRIPTOR INDEX and DEST|NATION

TAR

Thd

GET DESCRIPTOR INDEX fields are deseribed in 7.2.7.1.
tape image copy operation terminates when:

a) the source device encaunters 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

key);

sense

c) the copy manager has copied the number of consecutive filemarks specified in the count field flom the

source deyice to the destination device; or

d) the copy.manager has copied the number of consecutive filemarks and/or setmarks specified in th
fielddfrom the source device to the destination device, if the RSMK bit in the device configuration pa

SSC) of the source device is on.

Ad

b count
je (see

OuYNT field of zero indicates 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. In such cases, it

is not possible to calculate a residue, so the information field in the sense data shall be set to zero.
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The segment descriptor format shown in table 44 instructs the copy manager to register a persistent reservations
key (see 5.5.3.4) with the device identified by the DESTINATION TARGET DESCRIPTOR INDEX field.

Table 44 — Register key segment descriptor

Bit
Byte 7 5 4 3 1 0

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 (L$B)
16 MSB

( ) SERVICE ACTION RESERVATION KEY
23 (LYB)
24

Reserved

27

Thé DESCRIPTOR TYPE CODE field is described in 7.2:5 and 7.2.7.1. Descriptor type code 14h instructs th
mahager to register a persistent reservations key.with the device identified by the DESTINATION TARGET DESQ
INDEX field using a PERSISTENT RESERVE OUT command with a REGISTER service action (see 7.11.2).

Thé¢ DESCRIPTOR LENGTH field shall contain 24 (0018h). The DESTINATION TARGET DESCRIPTOR INDEX

dedcribed in 7.2.7.1.

e copy
RIPTOR

field is

The¢ RESERVATION KEY and SERVIGE'ACTION RESERVATION KEY field contents in the PERSISTENT RESERVE OUT
command sent to the destination device shall be copied from the RESERVATION KEY and SERVICE ACTION
VAT[ION KEY fields in the segment descriptor.

NOJ'E 10 The initiator-sending the EXTENDED COPY command may need to remove the reservation key held by t

mamager as described\in’5.5.3.6 prior to sending the EXTENDED COPY command.

RESER-

he copy
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7.3 INQUIRY command

7.3.1 INQUIRY command introduction

The INQUIRY command (see table 45) requests that information regarding parameters of the target and a
component logical unit be sent to the application client. Options allow the application client to request additional
information about the target and logical unit (see 7.3.4) or information about SCSI commands supported by the
device server (see 7.3.5).

Table 45 — INQUIRY command

Bthe it 7 6 5 4 3 2 1 i
0 OPERATION CODE (12h)
1 Reserved CMDDT EVPD
2 PAGE OR OPERATION CODE
3 Reserved
4 ALLOCATION LENGTH
5 CONTROL

An|lenable vital product data (EvPD) bit of one specifies that the device server shall return the vital product data
spdgcified by the PAGE OR OPERATION CODE field.

A gommand support data (CMDDT) bit of one specifies that the“device server shall return the optional command
supgport data specified by the PAGE OR OPERATION CODE field. If the device server does not support returning
command data and this bit is set to one, the device server shall return CHECK CONDITION status with the sense
key set to ILLEGAL REQUEST and an additional sense\code of INVALID FIELD IN CDB. Details of the command
sugport data may be found in 7.3.5.

NO[TE 11 An application client may receive a CHECK CONDITION status response with the sense key set to ILLEGAL
REQUEST upon sending an INQUIRY command‘with the CMDDT bit set to one to some SCSI-2 device servers, since this bit
wag reserved in SCSI-2.

If bpth the EvPD and CMDDT bits are.zero, the device server shall return the standard INQUIRY data (see 7J3.2). If
the|PAGE OR OPERATION CODE field\is not zero when both evPD and CMDDT are zero, the device server shall return
CHEECK CONDITION status_with the sense key set to ILLEGAL REQUEST and an additional sense ¢ode of
INMALID FIELD IN CDB.

If bpth the EVPD and CMBDT bits are one, the device server shall return CHECK CONDITION status with the sense
keyl set to ILLEGAL-REQUEST and an additional sense code of INVALID FIELD IN CDB.

When the EvpD\bit is one, the PAGE OR OPERATION CODE field specifies which page of vital product data infofmation
the|device_server shall return (see 8.4).

When-the CMDDT bit is one, the PAGE OR OPERATION CODE field specifies the SCSI operation code for which| device
seriersshall return command support data (cnn 73 R)

The INQUIRY command shall return CHECK CONDITION status only when the device server is unable to return
the requested INQUIRY data.

If an INQUIRY command is received from an initiator with a pending unit attention condition (i.e., before the device
server reports CHECK CONDITION status), the device server shall perform the INQUIRY command and shall not
clear the unit attention condition (see SAM-2).

The INQUIRY data should be returned even though the device server is not ready for other commands. To
minimize delays after a hard reset or power-up condition, the standard INQUIRY data should be available without
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incurring any media access delays. If the device server does store some of the INQUIRY data on the media, it may
return zeros or ASCII spaces (20h) in those fields until the data is available from the media.

The INQUIRY data may change as the target executes its initialization sequence. For example, the target may
contain a minimum command set in its nonvolatile memory and may load its final firmware from the media when it
becomes ready. After the target has loaded the firmware, it may support more options and therefore return
different supported options information in the INQUIRY data.

If the standard INQUIRY data changes for any reason, the device server shall generate a unit attention condition
for all initiators (see SAM-2). The device server shall set the additional sense code to INQUIRY DATA HAS

CH
cor

NO
the

dition for all initiators (see SAM-2), setting the additional sense code to INQUIRY DATA HAS CHANGEI

FE 12 The INQUIRY command may be used by an application client after a hard reset or power-up conditioh to de
device types for system configuration.

ANGED. 111 NQUIRY VPD data clianges for any reason, the device Server may generate a unitagjtention

D.

termine
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7.3.2 Standard INQUIRY data

-901 -

The standard INQUIRY data (see table 46) shall contain at least 36 bytes.

Table 46 — Standard INQUIRY data format

Bit
Byte 7 6 5 4 3 2 1 0
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 RVID I Rb‘bcl VCUl
2 VERSION
3 AERC Obsolete | NORMACA HiISup | RESPONSE DATA FORMAT
4 ADDITIONAL LENGTH (n-4)
5 Sccs Reserved
6 BQUE ENCSERV VS MuLTIP MCHNGR Obsolete Obsolete ADDR167F
7 RELADR Obsolete | wsusl16t synct LINKED Obsolete CMDQUE VS
8 (MSB)
VENDOR IDENTIFICATION
15 (L$B)
16 (MSB)
PRODUCT IDENTIFICATION
31 (LYB)
32 (MSB)
PRODUCT REVISION LEVEL
35 (L$B)
36 Vendor spécific
55
56 Reserved CLOCKINGT QAst st
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
I
Note: T The meanings of these fields are specific to SPI-3 (see 7.3.3). For protocols other than the SCSI Par-
allel Interface, these fields are reserved.
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The PERIPHERAL QUALIFIER and PERIPHERAL DEVICE TYPE fields identify the device currently connected to the logical
unit. If the target is not capable of supporting a device on this logical unit, the device server shall set this field to
7Fh (PERIPHERAL QUALIFIER set to 011b and PERIPHERAL DEVICE TYPE set to 1Fh).

The peripheral qualifier is defined in table 47 and the peripheral device type is defined in table 48.

Table 47 — Peripheral qualifier

Qualifier | Description

000b The specified peripheral device type is currently connected to this logical unit. If the
device server IS unable to determine whether or not a physical device Is currently con-
nected, it also shall use this peripheral qualifier when returning the INQUIRY data.
This peripheral qualifier does not mean that the device is ready for access by the
initiator.
001b The device server is capable of supporting the specified peripheral deviceltype on this
logical unit. However, the physical device is not currently connected tg this logical unit.
010b Reserved
011b The device server is not capable of supporting a physical device'on this logical unit.
For this peripheral qualifier the peripheral device type shall be set to 1Fh to provide
compatibility with previous versions of SCSI. All other peripheral device type values
are reserved for this peripheral qualifier.
1xxb Vendor specific
Table 48 — Peripheral devicCe type
Code Doc. 2 | Description
00h SBC Direct-access device (e.g., magnetic disk)
01h SSC Sequential-aecess 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-2 CD-ROM device
06h SCSI-2 Scanner device
07h SBC Optical memory device (e.g., some optical disks)
08h SMC Medium changer device (e.g., jukeboxes)
09h SCSI-2 Communications device
O0Ah - 0Bh Defined by ASC IT8 (Graphic arts pre-press devices)
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
10h Reserved P
11h (OS]D) Object-based Storage Device
12h - 1Eh Reserved
1Fh Unknown or no device type
& 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 Type code 10h is reserved for use by Bridging Expanders.

A removable medium (RMB) bit of zero indicates that the medium is not removable. A RMB bit of one indicates that
the medium is removable.
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The VERSION field indicates the implemented version of this standard and is defined in table 49.

Table 49 — Version

Code Description
00h The device does not claim conformance to any standard.
02h - 03h The device complies to American National Standards.
04h The device complies to this standard.
80h The device complies to ISO/IEC 9316:1995.
82h - 83h The device complies to ISO/IEC 9316:1995 and to American National Standards.
84h The device complies to ISO/IEC 9316:1995 and to this standard.
Code Description Code Description
1h Obsolete (SCSI=001b) 5h-7h Reserved
08h - 0Ch Obsolete (ECMA=001b) 0Dh - 3Fh Reserved
40h - 44h Obsolete (1SO=01b) 45h - 47h Reserved
48h - 4Ch Obsolete (1ISO=01b & ECMA=001b) 4Dh - 7Fh Reserved
81h Obsolete (SCSI=001b) 85h - 87h Reserved
88h - 8Ch Obsolete (ECMA=001b) 8Dh - FFh Reserved
ISO/IEC 9316:1995 is SCSI-2

The asynchronous event reporting capability (AERC) bit indicates that the target supports the asynchronou
repprting capability as defined in SAM-2. The AERC bit is qualifieddy, the PERIPHERAL DEVICE TYPE field as fd

a) Processor device-type definition: An AERC bit of onetindicates that the processor device is cap
accepting asynchronous event reports. An AERC bit 0f zero indicates that the processor device d
support asynchronous event reports; or

b) All other device-types: This bit is reserved.

Defails of the asynchronous event reporting support are protocol specific.

The¢ Normal ACA Supported bit (NORMACA)-of one indicates that the device server supports setting the NAG
one in the CONTROL byte of the CDB (see SAM-2). A NORMACA bit of zero indicates that the device serv
not{support setting the NACA bit to one:

A hierarchical support (HISuP) bjt of zero indicates the target does not use the hierarchical addressing m
asdign LUNSs to logical units._ A HISupP bit of one indicates the target uses the hierarchical addressing m
asgign LUNSs to logical units. When the HISuP bit is one, the device server shall support the REPORT]

5 event
llows:

able of
bes not

A bit to
er does

odel to
odel to
LUNS

command (see 7.19), ‘When the HISUP bit is zero, the device server may support the REPORT LUNS comimand.

A RESPONSE DATAEORMAT field value of two indicates that the data shall be in the format specified in this st
Response dataformat values less than two are obsolete. Response data format values greater than {
resgrved.

andard.
wo are

i of the

The ADDITIONAL LENGTH field shall specify the length in bytes of the parameters. If the ALLOCATION LENGTH
is too small to transfer all of the paramete he ADDITIONA NGTH i s

truncation.

An SCC Supported (sccs) bit of one indicates that the device contains an embedded storage array co

ect the

ntroller

component. See SCC-2 for details about storage array controller devices. An sccs bit of zero indicates that the

device does not contain an embedded storage array controller component.

The basic queuing (BQUE) bit shall be zero if the CMDQUE bit is one.

When the CMDQUE bit is zero, the BQUE bit shall have the following meaning. A BQUE bit of zero indicates that the
device does not support tagged tasks (command queuing) for this logical unit. A value of one indicates that the

device supports, for this logical unit, the basic task management model defined by SAM-2.
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An Enclosure Services (ENCSERV) bit of one indicates that the device contains an embedded enclosure services
component. See SES for details about enclosure services, including a device model for an embedded enclosure
services device. An ENCSERV bit of zero indicates that the device does not contain an embedded enclosure
services component.

A Multi Port (MULTIP) bit of one indicates that this is a multi-port (two or more ports) device and conforms to the
SCSI multi-port device requirements found in the applicable standards (e.g., SAM-2, a protocol standard and
possibly provisions of a command set standard). A value of zero indicates that this device has a single port and
does not implement the multi-port requirements.

A Wmmdmm
trapsport element. See SMC for details about medium changers, including a device model for an attached-rpedium
chgnger device. The MCHNGR bit is valid only when the RMB bit is equal to one. A MCHNGR bit of zerp,indicates that
the|device is not embedded within or attached to a medium transport element.

A relative addressing (RELADR) bit of one indicates that the device server supports the relative.dddressing mode. If
thig bit is set to one, the linked command (LINKED) bit shall also be set to one; since relative addressing|is only
allgwed with linked commands. A RELADR bit of zero indicates the device serverjdoes not support felative
addressing.

A linked command (LINKED) bit of one indicates that the device server supportslinked commands (see SAMI-2). A
vallie of zero indicates the device server does not support linked commands:

A cdommand queuing (CMDQUE) bit of one indicates that the device supperts tagged tasks (command queuing) for
thid logical unit (see SAM-2). A value of zero indicates the device server may support tagged tasks for thig logical
unit (see the BQUE bit, above). Table 50 summarizes the relationship of the BQUE and CMDQUE bits.

Table 50 — Relationship of(BQUE and CMDQUE bits

BQUE CMDQUE | Description
0 0 No command gureuing of any kind supported.
0 1 Command.quéuing with all types of task tags supported.
1 0 Basic task’management model supported (see SAM-2)
1 1 lllegal;,combination of BQUE and CMDQUE bits.

ASLII data fields shall contain only°graphic codes (i.e., code values 20h through 7Eh). Left-aligned fields shall
plafe any unused bytes at the_end of the field (highest offset) and the unused bytes shall be filled with space
chdracters (20h). Right-aligned.fields shall place any unused bytes at the start of the field (lowest offset) and the
unysed bytes shall be filled with space characters (20h).

Theé VENDOR IDENTIFICATON field contains eight bytes of ASCII data identifying the vendor of the product. The data
shdll be left aligned within this field.

NO[E 13 It jisintended that this field provide a unique vendor identification of the manufacturer of the SCSI devicg. In the
absgence of.aformal registration procedure, T10 maintains a list of vendor identification codes in use. Vendors are requested to
volyntarily;submit their identification codes to T10 to prevent duplication of codes (see Annex D).

TheprrRODUCT IDENTIEICATION field contains sixteen h\llfne of ASCll data as defined h\/ the vendor. The data shall be

left-aligned within this field.

The PRODUCT REVISION LEVEL field contains four bytes of ASCII data as defined by the vendor. The data shall be
left-aligned within this field.

The VERSION DESCRIPTOR fields provide for identifying up to eight standards to which the device claims
conformance. The value in each VERSION DESCRIPTOR field shall be selected from table 51. All version descriptor
values not listed in table 51 are reserved. Technical Committee T10 of NCITS maintains an electronic copy of the
information in table 51 on its world wide web site (http://www.t10.0rg/). In the event that the T10 world wide web
site is no longer active, access may be possible via the NCITS world wide web site (http://www.ncits.org), the ANSI
world wide web site (http://www.ansi.org), the IEC site (http://www.iec.ch/), the 1SO site (http://www.iso.ch/), or the
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ISO/IEC JTC 1 web site (http://www.jtc1.org/). Itis recommended that the first version descriptor be used for the
SCSiI architecture standard, followed by the physical standard, followed by the physical/mapping protocol if any,
followed by the appropriate SPC version, followed by the device type command set, followed by a secondary
command set if any.

Table 51 — Version descriptor values (part 1 of 4)

Version
Descriptor

Standard Value
EPI' ANSI NCITS TR-23:1999 0B3Ch
EPI (no version claimed) 0B20h
EPI T10/1134 revision 16 0B3Bh
Fast-20 (no version claimed) 0ACOh
Fast-20 ANSI X3.277:1996 QADCh
Fast-20 T10/1071 revision 06 OADBh
FC-AL (no version claimed) 0D40h
FC-AL ANSI X3.272:1996 0D5Ch
FC-AL-2 (no version claimed) 0D60h
FC-AL-2 ANSI NCITS.332:1999 0D7Ch
FC-AL-2 T11/1133 revision 7.0 0D61h
FC-FLA (no version claimed) 1320h
FC-FLA ANSI NCITS TR-20:1998 133Ch
FC-FLA T11/1235 revision 7 133Bh
FC-FS (no version claimed) ODAOh
FC-FS T11/1331 revision 1.2 0DB7h
FCP (no version claimed) 08CO0h
FCP ANSI X3.269:1996 08DCh
FCP T10/0993 revision 12 08DBh
FC-PH (no version claimed) 0D20h
FC-PH ANSI X3.230:1994 0D3Bh
FC-PH ANSI X3.230:1994 with Amnd 1 ANSI X3.230/AM1:1996 0D3Ch
FC-PH-3 (no version claimed) 0D80h
FC-PH-3 ANSI'NX3.303-1998 0D9Ch
FC-PLDA((no version claimed) 1340h
FC-PLBDA'ANSI NCITS TR-19:1998 135Ch
FG-PIDA T11/1162 revision 2.1 135Bh
FCP-2 (no version claimed) 0900h
FCP-2 T10/1144 revision 4 0901h
FC-Tape (no version claimed) 1300h
EC-Tape ANSI NCITS TR-24:1999 131Ch
FC-Tape T11/1315 revision 1.17 131Bh
FC-Tape T11/1315 revision 1.16 1301h
IEEE 1394 (no version claimed) 14A0h
ANSI IEEE 1394:1995 14BDh
IEEE 1394a (no version claimed) 14CO0h
IEEE 1394b (no version claimed) 14EOh
iISCSI (no version claimed) 0960h
MMC (no version claimed) 0140h
Annex C contains the version descriptor value assignments in numeric order.
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Version
Descriptor

Standard Value
MMC ANSI X3.304:1997 015Ch
MMC T10/1048 revision 10a 015Bh
MMC-2 (no version claimed) 0240h
MMC-2 ANSI NCITS.333:2000 025Ch
MMC-2 T10/1228 revision 11a 025Bh
MMC-2 T10/1228 revision 11 0255h
MMC-3 (no version claimed) 02A0h
OCRW (no version claimed) 0280h
OCRW ISO/IEC 14776-381 029Eh
OSD (no version claimed) 0340h
OSD T10/1355 revision 0 0341h
RBC (no version claimed) 0220h
RBC ANSI NCITS.330:2000 023Ch
RBC T10/1240 revision 10a 0238h
RMC (no version claimed) 02C0h
SAM (no version claimed) 0020h
SAM ANSI X3.270:1996 003Ch
SAM T10/0994 revision 18 003Bh
SAM-2 (no version claimed) 0040h
SBC (no version claimed) 0180h
SBC ANSI NCITS.306:1998 019Ch
SBC T10/0996 revision 08c 019Bh
SBC-2 (no version claimed) 0320h
SBP-2 (no version claimed) 08EOh
SBP-2 ANSI NCITS.325:1999 08FCh
SBP-2 T10/1155 revision 04 08FBh
SCC (no versian\claimed) 0160h
SCC ANSI %3.276:1997 017Ch
SCC T10/2947 revision 06c 017Bh
SCC:21(no version claimed) 01EOh
SEE-2 ANSI NCITS.318:1998 01FCh
SCC-2 T10/1125 revision 04 01FBh
SES (no version claimed) 01COh
SES ANSI NCITS.305:1998 01DCh
SES104212 revision-08b 01DBh
SES ANSI NCITS.305:1998 w/ Amendment ANSI NCITS.305/AM1:2000 | 01DEh
SES T10/1212 revision 08b w/ Amendment ANSI NCITS.305/AM1:2000 01DDh
SIP (no version claimed) 08AO0h
SIP ANSI X3.292:1997 08BCh
SIP T10/0856 revision 10 08BBh
SMC (no version claimed) 01A0h
SMC ANSI NCITS.314:1998 01BCh
SMC T10/0999 revision 10a 01BBh
Annex C contains the version descriptor value assignments in numeric order.
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Table 51 — Version descriptor values (part 3 of 4)

Version
Descriptor

Standard Value
SMC-2 (no version claimed) 02EOh
SPC (no version claimed) 0120h
SPC ANSI X3.301:1997 013Ch
SPC T10/0995 revision 11a 013Bh
SPC-2 (no version claimed) 0260h
SPC-2 T10/1236 revision 12 0267h
SPC-2 T10/1236 revision 18 0269h
SPC-3 (no version claimed) 0300h
SPI (no version claimed) QAAOh
SPI ANSI X3.253:1995 0ABAh
SPI T10/0855 revision 15a 0AB9h
SPI ANSI X3.253:1995 with SPI Amnd ANSI X3.253/AM1:1998 0ABCh
SPI T10/0855 revision 15a with SPI Amnd revision 3a 0ABBh
SPI-2 (no version claimed) 0OAEOh
SPI-2 ANSI X3.302:1999 OAFCh
SPI-2 T10/1142 revision 20b 0AFBh
SPI-3 (no version claimed) 0B0OOh
SPI-3 ANSI NCITS.336:2000 0B1Ch
SPI-3 T10/1302-D revision 14 0B1Ah
SPI-3 T10/1302-D revision 10 0B18h
SPI-3 T10/1302-D revision 13a 0B1%h
SPI-4 (no version claimed) 0B40h
SRP (no version claimed) 0940h
SSA-PH2 (no version claimed) 1360h
SSA-PH2 ANSI X3.293:1996 137Ch
SSA-PH2 T10.1/1145.révision 09c 137Bh
SSA-PH3 (no version claimed) 1380h
SSA-PH3 ANSIMNCITS.307:1998 139Ch
SSA-PH3CF10.1/1146 revision 05b 139Bh
SSA-S2P (no version claimed) 0880h
SSA-S2P ANSI X3.294:1996 089Ch
SSA-S2P T10.1/1121 revision 07b 089Bh
SSA-S3P (no version claimed) 0860h
SSA-S3P ANSI NCITS.309:1998 087Ch
SSA-S3RF10-1/1051+evision-05b 08-+4Bh
SSA-TL1 (no version claimed) 0840h
SSA-TL1 ANSI X3.295:1996 085Ch
SSA-TL1 T10.1/0989 revision 10b 085Bh
SSA-TL2 (no version claimed) 0820h
SSA-TL2 ANSI NCITS.308:1998 083Ch
SSA-TL2 T10.1/1147 revision 05b 083Bh
SSC (no version claimed) 0200h
SSC ANSI NCITS.335:2000 021Ch
Annex C contains the version descriptor value assignments in humeric order.
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Table 51 — Version descriptor values (part 4 of 4)

7.3

Poitions of bytes 6 and 7 and all of byte 56 of the standard INQUIRY data shall be used orilyyby the SCSI
rface. These fields are noted in table 46. For details on how the SPI-specific fieldsfelate to the SCSI Parallel
rface see SPI-n (where n is 2 or greater). Table 52 shows just the SPI-specific standard INQUIRY fields. The

Intd
Intd
def

Version

Descriptor
Standard Value
SSC T10/0997 revision 22 0207h
SSC T10/0997 revision 17 0201h
SSC-2 (no version claimed) 0360h
SST (no version claimed) 0920h
Version Descriptor Not Supported or No Standard Identified 0000h
Annex C contains the version descriptor value assignments in numeric order.

3 SCSI Parallel Interface specific INQUIRY data

nitions of the SCSI Parallel Interface specific fields shall be as follows.

Table 52 — SPI-specific standard INQUIRY-bits

005(E)

Parallel

Bit
Byte 7 6 5 4 3 2 1 (
6 see table 46 ADDR16
7 see table 46 WBUS16 SYNC | see table 46 | Obsolete | see table 46
56 Reserved | CLOCKING | QAS Iys

AW
val

AW
ind

AS
zer|

The¢ obsolete bit 2-ir_byte 7 indicates whether the target supports an obsolete data transfers manag

me

Tah

e of zero indicates that the device does-not support 16-bit wide SCSI addresses.

ide bus 16 (wBUS16) bit of one indicates that the target supports 16-bit wide data transfers. A value
cates that the device does not'support 16-bit wide data transfers.

ynchronous transfer (SYNC) bit of one indicates that the target supports synchronous data transfer. A \
b indicates the device does not support synchronous data transfer.
Chanism defipedvin SPI-2.

le 53 defings the relationships between the ADDR16 and wBUS16 bits.

Table 53 — 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

ide SCSI address 16 (ADDR16) bit of one.indicates that the target supports 16-bit wide SCSI addresfses. A

of zero

alue of

ement
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The cLOCKING field shall not apply to asynchronous transfers and is defined in table 54.

Table 54 — CLOCKING field

Code Description
00b Indicates the device server supports only ST
01b Indicates the device server supports only DT
10b Reserved
11b Indicates the device server supports ST and DT

AQ
arb
sel

An
AV

NO
SPI

7.3

The
pad
cor
turi
Spe

uick arbitration and selection supported (QAS) bit of one indicates that the device server support
tration and selection. A value of zero indicates that the device server does not support quick arbitrat
pction.

information units supported (1Us) bit of one indicates that the device server supports infermation unit trg
plue of zero indicates that the device server does not support information unit transfers.

TE 14 The acronyms ST and DT and the terms ‘quick arbitration and selection’ and 'information units' are defined i
-4, and possibly later revisions of the SCSI parallel interface standard.

4 Vital product data

b application client requests the vital product data information by setting the EvPD bit to one and specify
e code of the desired vital product data. See 8.4 for details abqUt vital product data. The information r
sists of configuration data (e.g., vendor identification, product identification, model, serial number), m
hg data (e.g., plant and date of manufacture), field replaceable unit data and other vendor specific or|
cific data. If the device server does not implement the requested page it shall return CHECK CONI

stafus. A sense key shall be set to ILLEGAL REQUEST and the additional sense code shall be set to INVALIO

IN

NO
15

16

17

CDB.

ES

The device server should have the ability to process the INQUIRY command even when an error occurs that
normal command completion. In such a case,-CHECK CONDITION status should be returned for commands ot
INQUIRY or REQUEST SENSE. The sense-data returned may contain the field replaceable unit code. The vital
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 prod
returned by the INQUIRY command. The contents of the data may be vendor specific, and may be unusable
detailed information about the-device.

This standard does not define'the location or method of storing the vital product data. The retrieval of the data may
completion of initialization operations within the device, that may induce delays before the data is available to th
cation client. Time-critical-requirements are an implementation consideration and are not addressed in this standar
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7.3.5 Command support data

Implementation of command support data is optional. The application client may request the command support
data information by setting the CMDDT bit to one and specifying the SCSI operation code of the desired CDB.

If the device server implements the requested SCSI operation code, it shall return the data defined in table 55. If
the device server does not implement the requested SCSI operation code it shall return the peripheral qualifier and
type byte and 001b in the SUPPORT field.

Table 55 — Command support data format

Bit
Blyte

PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE

Reserved SUPPORT

VERSION

Reserved

Reserved

CDB SIZE (m - 5)

CDB USAGE DATA

Slojla|dMlw|(Nv|F|O

Thé PERIPHERAL QUALIFIER, the PERIPHERAL DEVICE TYPE, and theé WERSION fields are defined in 7.3.2.

Taljle 56 defines the values and meanings of the suPPORT field.

Table 56 — suPPORT.values and meanings

Support Description

000b Data about the requested SCSI operation code is not currently available.

001b The device serverdoes not support the tested SCSI operation code. All data after
byte 1 is undefined.

010b Reserved

011b The deviee server supports the tested SCSI operation code in conformance with a
SCSil(standard. The data format conforms to the definition in table 55.

100b Vendor specific

101b The device server supports the tested SCSI operation code in a vendor specific
manner. The data format conforms to the definition in table 55.

110b Vendor specific

111H Reserved

If the SUPPORT field contains 000b, all data after byte 1 is not valid. One possible reason for SUPPORT being [000b is
the| device server's inability to retrieve information stored on the media. When this is the case, a subsequent
request for command support data may be successful.

The cpB sIzZE field shall contain the number of bytes in the CDB for the operation code being queried, and the size
of the cDB USAGE DATA field in the return data.

NOTE 18 The cDs sizEe field is provided for the convenience of the application client. In most cases, the size is known from the
operation code group.

The cDB USAGE DATA field shall contain information about the CDB for the operation code being queried. The first
byte of the CDB usage data shall contain the operation code for the operation being queried. All bytes except the
first byte of the CDB usage data shall contain a usage map for bits in the CDB for the operation code being
queried.
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The bits in the usage map shall have a one-for-one correspondence to the CDB for the operation code being
queried. If the device server evaluates a bit in the CDB for the operation code 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 returned as one. If the device server ignores or treats as reserved a bit in the CDB for the
operation code being queried, the usage map shall contain a zero in the corresponding bit position. The usage
map bits for a given CDB field shall all have the same value.

For example, the CDB usage bit map for the SEND DIAGNOSTIC command of a device server that implements
only the default self-test capability is: 1Dh, 04h, 00h, 00h, 00h, 07h. This example assumes that SAM-2 defines
uses for only the low-order three bits of the cCONTROL byte. Note that the first byte contains the operation code and
the[remaming bytes contain the usage map.
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7.4 LOG SELECT command

The LOG SELECT command (see table 57) provides a means for an application client to manage statistical infor-
mation maintained by the device about the 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 exact conditions and events that are logged.

Table 57 — LOG SELECT command

Bit

Byte 7 6 5 4 3 2 1 (

OPERATION CODE (4Ch)

Reserved PCR sp

PC Reserved

Reserved

Reserved

Reserved

Reserved

(MSB)

PARAMETER LIST LENGTH
(LSB)

O |0 |IN|O|O |~ |W|IN|F|O

CONTROL

A parameter code reset (PCR) bit of one and a parameteriist length of zero shall cause all implemented pargmeters
to t%e set to the target-defined default values (e.g., zero). If the PCR bit is one and the parameter list Igngth is

grepter than zero, the command shall be terminated, with CHECK CONDITION status. The sense key shall be set
to ILLEGAL REQUEST and the additional sense:code shall be set to INVALID FIELD IN CDB. A PCR bit|of zero
spqcifies that the log parameters shall not be«reset.

A save parameters (sP) bit of one indicates that after performing the specified LOG SELECT operation the target
shdll save to nonvolatile memory all.parameters identified as savable by the Ds bit in the log page (see 8.2). A sp
bit pf zero specifies that parameters. shall not be saved.

Saying of log parameters is ‘optional and indicated for each log parameter by the Ds bit in the page. Log |param-
etefs also may be saved at vendor specific times subject to the TSD bit (see 8.2) in the log parameter or the GLTSD
bit [n the control modepage (see 8.3.6). If the target does not implement saved parameters for any log pajameter
and the sp bit is set.to’one, the command shall be terminated with CHECK CONDITION status. The sense key
shdll be set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN CDB.

It ig not an error to set the sp bit to one and to set the Ds bit of a log parameter to one. In this case, the pajameter
valyie forithat 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 tgble 58.

Table 58 — Page control 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
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The current cumulative values may be updated by the target or by the application client using the LOG SELECT
command to reflect the cumulative number of events experienced by the target. Fields in the parameter control
byte (see 8.2) of each log parameter control the updating and saving of the current cumulative parameters.

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.
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lication client attempts to change current threshold values that are not available or not implemented for
pmeter, then the device server shall terminate the LOG SELECT command with CHECK CONDBITION
sense key set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD AN PARAN
T. The saving of current threshold parameters and the criteria for the current threshold beingmet are co
Dits in the parameter control byte (see 8.2).

TE 19 Pages or log parameters that are not available may become available at some later time (e.g., after the de
pbme ready).

a-Out Buffer. A parameter list length of zero indicates that no pages shall be transferred. This conditiq
be considered an error. If an application client sends page codes or pafameter codes within the param
are reserved or not implemented by the target, the device server shall terminate the LOG SELECT co
h CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional
e set to INVALID FIELD IN PARAMETER LIST.

parameter list length results in the truncation of anyJog-parameter, the device server shall termin
nmand with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the ad
se code set to INVALID FIELD IN CDB.

The application client should send pages in ascefding order by page code value if the Data-Out Buffer ¢
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tiple pages. If the Data-Out Buffer contains' multiple log parameters within a page, they should be
ending order by parameter code value. The device server shall return CHECK CONDITION status if th
on client sends pages out of order orcparameter codes out of order. The sense key shall be set to IL
RQUEST and the additional sense ¢ode' set to INVALID FIELD IN PARAMETER LIST.

TE 20 Initiators should issue LOG*SENSE commands prior to issuing LOG SELECT commands to determine su
es and page lengths.

target may provide independent sets of log parameters for each logical unit or for each combination of

nged that affect-ether initiators, then the device server shall generate a unit attention condition for all it
ept the onedhat issued the LOG SELECT command (see SAM-2). This unit attention condition ¢

retyrned with-anadditional sense code of LOG PARAMETERS CHANGED.

If &l
the

h applieation client sends a log parameter that is not supported by the target, the device server shall te
command with CHECK CONDITION status, set the sense key to ILLEGAL REQUEST, and set the ad

current threshold value may only be modified by the application client via the LOG SELECT commandg.
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se-Code to INVALID FIELD IN PARAMETER LIST.

Additional information about the LOG SELECT command may be found in informative Annex A.
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7.5 LOG SENSE command

The LOG SENSE command (see table 59) provides a means for the application client to retrieve statistical or other
operational information maintained by the device about the device or its logical units. It is a complementary
command to the LOG SELECT command.

Table 59 — LOG SENSE command

Byte

Bit

7 6 5 4 3 2 1 0

0 OPERATION CODE (4Dh)

Reserved PPC S

PC PAGE CODE

Reserved

Reserved

(MSB)

PARAMETER POINTER (LS

B)

(MSB)

ALLOCATION LENGTH
(LS

B)

O |0 |IN|O|O |~ |W|IN|F

CONTROL

The

Sa

log
sta

An
any
per
(se

The
pa

lle)

parameter pointer control (PPC) bit controls the type of parameters requested from the device server:

a) A ppc bit of one indicates that the device server shall return a log page with parameter code vall
have changed since the last LOG SELECT or LOG SENSE command. The device server shall retu
those parameter codes following the PARAMETER POINTER field.

b) A ppc bit of zero indicates that the log parameter requested from the device server shall begin
parameter code specified in the PARAMETER POINTER field and return the number of bytes specified
ALLOCATION LENGTH field in ascending.order of parameter codes from the specified log page. A PH
zero and a PARAMETER POINTER fjeld of zero shall cause all available log parameters for the speci
page to be returned to the application client subject to the specified allocation length.

ing parameters is an optional function of the LOG SENSE command. If the target does not implement
parameters and if the save(parameters (sSp) bit is one, then the device server shall return CHECK CON
us, set the sense key to ILLEGAL REQUEST, and set the additional sense code to INVALID FIELD IN ¢

SP bit of zero indicates the device server shall perform the specified LOG SENSE command and shall n
log parameters=Jf5aving log parameters is implemented, an sp bit of one indicates that the device serv
form the specified LOG SENSE command and shall save all log parameters identified as savable by th
b 8.2) to a.nonvolatile, vendor specific location.

b pagescontrol (pPC) field defines the type of parameter values to be selected (see 7.4 for the definitior
e.control field). The parameter values returned by a LOG SENSE command are determined as follows

es that
rn only

vith the
by the
C bit of
ied log

saving
DITION
DB.

pt save

er shall
e DS bit

of the

a) 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 target for cumulative values);

b) The saved values, if an update has not occurred since the last power-on or hard reset condition and saved

parameters are implemented; or
c) The default values, if an update has not occurred since the last power-on or hard reset conditi
saved values are not available or not implemented.

on and

The PAGE cODE field identifies which page of data is being requested (see 8.2). If the page code is reserved or not
implemented, the device server shall terminate the command with CHECK CONDITION status. The sense key
shall be set to ILLEGAL REQUEST with the additional sense code set to INVALID FIELD IN CDB.
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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 target,
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 page, the device server shall terminate the command with CHECK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional sense code shall be set
to INVALID FIELD IN CDB.

Log parameters within the specified log page shall be transferred in ascending order according to parameter code.

Additional information about the LOG SENSE command may be found in Annex A.
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7.6 MODE SELECT(6) command

The MODE SELECT(6) command (see table 60) 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 pages, page lengths, and other param-
eters.

Table 60 — MODE SELECT(6) command

Bit

Byte 7 6 5 4 3 2 1 (

OPERATION CODE (15h)

Reserved PF | Reserved sp

Reserved

Reserved

PARAMETER LIST LENGTH

a|l~hlwWw|IN|(FL|O

CONTROL

If altarget supports saved pages, it may save only one copy of the page foreach logical unit and have it apgdly to all
initfators, or it may save separate copies for each initiator for each logieal unit. Multiple port implementations may
saVe one copy per logical unit and have it apply to all initiators on all ports or save a separate copy per logical unit
for leach initiator on each port. If separate copies are saved, the'target shall maintain separate current values for
eagh combination of initiator and logical unit that it detects. Pagés that are common to all initiators are not required
to have multiple copies.

If ah application client sends a MODE SELECT command that changes any parameters applying to other injtiators,
the|device server shall generate a unit attention condition for all initiators except the one that issued the[MODE
SELECT command (see SAM-2). The device server shall set the additional sense code to MODE PARAMETERS
CHANGED.

The target may provide for independent sets of parameters for each attached logical unit or for each combingtion of
log|cal unit and initiator. If independent sets of parameters are implemented, and a third-party reservation is
reguested, the device server shall transfer the set of parameters in effect for the initiator that sent the REEERVE
command to the parameters used-for commands from the third-party device (see 7.21.3).

A page format (PF) bit of zero-indicates that all parameters after the block descriptors are vendor specific. A PF bit
of gne indicates that the-MODE SELECT parameters following the header and block descriptor(s) are structured as

A spve pages (SP) bit of zero indicates the device server shall perform the specified MODE SELECT operatipn, and
shdll not save~any pages. If the target implements no distinction between current and saved pages and the sp bit
is Zero, the-command shall be terminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL
i device
gpecific
N mode
pages are supported by the target Pages that are saved are |dent|f|ed by the parameter savable bit that is
returned in the page header by the MODE SENSE command (see 8.3). If the ps bit is set to one in the MODE
SENSE data then the page shall be savable by issuing a MODE SELECT command with the sp bit set to one. If
the target does not implement saved pages and the sp bit is set to one, the command shall be terminated with
CHECK CONDITION status. The sense key shall be 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 indicates that the Data-Out Buffer shall be empty. This
condition shall not be considered as an error.
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The device server shall terminate the command with CHECK CONDITION status if the parameter list length results
in the truncation of any mode parameter header, mode parameter block descriptor(s), or mode page. The sense
key shall be set to ILLEGAL REQUEST, and the additional sense code shall be set to PARAMETER LIST LENGTH
ERROR.

The mode parameter list for the MODE SELECT and MODE SENSE commands is defined in 8.3. Parts of each
mode parameter list are defined in a device-type dependent manner. Definitions for the parts of each mode
parameter list that are uniquely for each device-type may be found in the applicable command standards (see

3.1.12).
Thé device server shall terminate the command wi Status, set the
key to ILLEGAL REQUEST, set the additional sense code to INVALID FIELD IN PARAMETER LIST, and, -s|

chd

If the application client sends a value for a mode parameter thatds outside the range supported by the

Ser

Ad
res

The
mo

NO
clie

nge any mode parameters for the following conditions:

a) If the application client sets any field that is reported as not changeable by the devicé server to
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;

c) If an application client sends a mode page with a page length not equal to the‘page length returned
MODE SENSE command for that page;

d) If the application client sends a unsupported value for a mode parametetdand rounding is not imple
for that mode parameter; or

e) If the application client sets any reserved field in the mode parameter list to a non-zero value.

ver and rounding is implemented for that mode parameter, the,device server handles the condition by ei
a) rounding the parameter to an acceptable value and.terminate the command as described in 5.3; or
b) terminating the command with CHECK CONDITION status, the sense key set to ILLEGAL REQUE

set the additional sense code 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 to other mode parameters.

device server validates the non-changeable mode parameters against the current values that existed fd
He parameters prior to the MODE SELECT command.

TE 21 The current values calctitated by the device server may affect the application client's operation. The ap
it may issue a MODE SENSE'‘command after each MODE SELECT command, to determine the current values.

sense
hall not

n value
unsup-
by the

mented

device
her:

5T, and

e, asa

r those

blication
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7.7 MODE SELECT(10) command

The MODE SELECT(10) command (see table 61) 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 (7.6) 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, mode page lengths, and other parameters.
Device servers that implement the MODE SELECT(10) command shall also implement the MODE SENSE(10)
command.

Table 61 — MODE SELECT(10) command

Bit

Byte 7 6 5 4 3 2 1 (

OPERATION CODE (55h)

Reserved PF | Reserved sp

Reserved

Reserved

Reserved

Reserved

Reserved

(MSB)

PARAMETER LIST LENGTH
(LSB)

O |0 |IN|O|O|~|W|IN|F|O

CONTROL

7.8 MODE SENSE(6) command

7.8|1 MODE SENSE(6) command introduction

The MODE SENSE(6) command (see table 62) provides a means for a device server to report parametels to an
application client. It is a complementary command to the MODE SELECT(6) command. Device servers that
implement the MODE SENSE(6) command shall also implement the MODE SELECT(6) command.

Table 62 — MODE SENSE(6) command

Byti it 7 6 5 4 3 2 1 (
0 Operation code (1Ah)
1 Reserved | DBD | Reserved
2 PC PAGE CODE
3 Reserved
4 ALLOCATION LENGTH
5 CONTROL

A disable block descriptors (DBD) bit of zero indicates that the device server may return zero or more block
descriptors in the returned MODE SENSE data (see 8.3). A DBD bit of 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 defines the type of mode parameter values to be returned in the mode pages. The pc
field is defined in table 63.

Table 63 — Page control field

Code | Type of parameter Reference
00b Current values 7.8.2
01b Changeable values 7.8.3
10b Default values 7.8.4
11IU Savcu' VaiUCb 785

The pc field only affects the mode parameters within the mode pages, however the ps bit, PAGE CODE and PAGE

LEN

Solfne SCSI devices may not distinguish between current and saved mode parameters and report identical
in nesponse to a Pc field of either 00b or 11b. See also the description of the save pages (sp) bit in the

SE

The PAGE CcODE field specifies which mode page(s) to return. Mode page code\usage is defined in table 64

An

cat
ser
addg

AQ
clig
SE
ILL
Mol

Mol

If the pc fieldvand the PAGE coODE field are both set to zero the device server should return a mode par

hes

Th

| ECT command.

Table 64 — Mode page code usage for all-devices

Page Code Description

00h Vendor specific (does netrequire page format)
01h-1Fh See specific device-types
20h - 3Eh Vendor specific (page format required)

3Fh Return all mode€ pages

application client may request any one or all of¢he supported mode pages from the device server. If a
on client issues a MODE SENSE command with a page code value not implemented by the target, the
ver shall return CHECK CONDITION status and shall set the sense key to ILLEGAL REQUEST 4§
itional sense code to INVALID FIELD {N'CDB.

age code of 3Fh indicates that all mode pages implemented by the target shall be returned to the app
nt. If the mode parameter listeexeeeds 256 bytes for a MODE SENSE(6) command or 65 536 bytes for a
NSE(10) command, the device server shall return CHECK CONDITION status and the sense key shall b
FGAL REQUEST and the-additional sense code set to INVALID FIELD IN CDB.

He page 00h, if implemented, shall be returned after all other mode pages.

He pages shouldbe returned in ascending page code order except for mode page 00h.

der.and block descriptor (if applicable).

GTH fields should return current values since they have no meaning when used with other types. The¢ mode
paremeter header and mode parameter block descriptor should return current values.

values
MODE

n appli-
device
ind the

lication
MODE
e set to

ameter

B-AESRA ot faor ol A afor NMODE ClL COoT el MO CERNCE o dafiaad a0 O D Pocik
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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 3.1.12).
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7.8.2 Current values

A pc field value of 00b requests that the device server return the current values of the mode parameters. The

current values returned are:

a) the current values of the mode parameters established by the last successful MODE SELECT command,
b) the saved values of the mode parameters if a MODE SELECT command has not successfully completed

since the last power-on or hard reset condition; or
c) the default values of the mode parameters, if saved values, are not available or not supported.

7.8[3 Changeable values

A Hc field value of 01b requests that the device server return a mask denoting those mode parameters t
chgngeable. In the mask, the fields of the mode parameters that are changeable shall be set to altoné bits

fielg)s of the mode parameters that are non-changeable (i.e., defined by the target) shall be set.to all zero b

Imglementation of changeable page parameters is optional. If the target does not implement changeable

hat are
and the
ts.

param-

etefs pages and the device server receives a MODE SENSE command with 01b in the Rcfield, the command shall

be terminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST, 3
additional sense code set to INVALID FIELD IN CDB.

An [attempt to change a non-changeable mode parameter using the MODE\.SELECT command shall resy
errgr condition (see 7.6).

The application client should issue a MODE SENSE command with¢the Pc field set to 01b and the PAGE cO|

\nd the

Itin an

DE field

set{to 3Fh to determine which mode pages are supported, which,mode parameters within the mode pages are

chgngeable, and the supported length of each mode page prior to issuing any MODE SELECT commands.
7.8]4 Default values

A P field value of 10b requests that the device server return the default values of the mode parameters.
ported parameters shall be set to zero. Default valtes should be accessible even if the device is not ready,

7.8|5 Saved values

A P field value of 11b requests that thie device server return the saved values of the mode parameters. Img
tatipn of saved page parameters is optional. Mode parameters not supported by the target shall be set to
sayed values are not implementéd; the command shall be terminated with CHECK CONDITION status, thd
keyl set to ILLEGAL REQUEST-and the additional sense code set to SAVING PARAMETERS NOT SUPPQO

The method of saving parameters is vendor specific. The parameters are preserved in such a manner th
arelretained when the.device is powered down. All savable pages should be considered saved when a

Unsup-

lemen-
rero. |f

sense
RTED.

at they
MODE

SE|ECT command isSued with the sp bit set to one has returned a GOOD status or after the successful conppletion

of 4§ FORMAT UNIT command.

7.8]6 Initial-responses

Aftefr a-power-up condition or hard reset condition, the device server shall respond in the following manner:

a) If default values are requested, report the default values;

b)

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, terminate the command with CHECK CONDITION status and set the sense key
set to NOT READY. If saved parameters are not implemented respond as defined in 7.8.5; or

If current values are requested and the current values of the mode parameters have not been sent by the
application client (via a MODE SELECT command), the device server may return either the default or
saved values, as defined above. If current values have been sent, the current values shall be reported.
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7.9 MODE SENSE(10) command

The MODE SENSE(10) command (see table 65) provides a means for a device server to report parameters to an
application client. It is a complementary command to the MODE SELECT(10) command. Device servers that

implement the MODE SENSE(10) command shall also implement the MODE SELECT(10) command.

Table 65 — MODE SENSE(10) command

Bit
Byte

6 5 4 3 2 1

OPERATION CODE (5Ah)

Reserved LLBAA | DBD | Reserved

PC

PAGE CODE

Reserved

Reserved

Reserved

Reserved

(MSB)

ALLOCATION LENGTH

(LS

B)

O |0 |IN|/O|O |~ |W|IN|F

CONTROL

If the Long LBA Accepted (LLBAA) bit is one, the device sefver is allowed to return parameter data v
LONGLBA hit equal to one (see 8.3.3). If LLBAA is zero, the LONGLBA bit shall be zero in the parameter data r

by the device server.

Se¢ the MODE SENSE(6) command (7.8) for a description of the other fields and operation of this commar

ith the
pturned
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7.10 PERSISTENT RESERVE IN command

7.10.1 PERSISTENT RESERVE IN command introduction

The PERSISTENT RESERVE IN command (see table 66) is used to obtain information about persistent reserva-
tions and reservation keys that are active within a device server. This command is used in conjunction with the
PERSISTENT RESERVE OUT command (see 7.11).

Table 66 — PERSISTENT RESERVE IN command

Bit
Blyte

4 3 2

OPERATION CODE (5Eh)

Reserved

SERVICE ACTION

Reserved

Reserved

Reserved

Reserved

Reserved

(MSB)

ALLOCATION LENGTH

(LSB)

O |0 |IN|O|O |~ |W|IN |+ |O

CONTROL

The PERSISTENT RESERVE IN parameter data includes a field that indicates the number of parameter data bytes
avdilable to be returned. The ALLOCATION LENGTH fielduin‘the CDB indicates how much space has been aljocated
for the returned parameter list. An allocation length that'is not sufficient to contain the entire parameter list shall not
be considered an error. If the complete list is required, the application client should send a new PERSISTENT
REBERVE IN command with allocation length large enough to contain the entire list.

7.1D.2 PERSISTENT RESERVE IN service-actions

7.1p.2.1 Summary of PERSISTENT RESERVE IN service actions

The service action codes for the PERSISTENT RESERVE IN command are defined in table 67.

Table 67 — PERSISTENT RESERVE IN service action codes

Code Name Description

00h READ KEYS Reads all registered Reservation Keys

0lh READ RESERVATION Reads the current persistent reservations
02h=*1Fh Reserved Reserved

7.1p'2:2 Read Keys

The READ KEYS service action requests that the device server return a parameter list containing a header and a
list of each currently registered initiator’s reservation key. If multiple initiators 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 5.5.3.3.2.
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7.10.2.3 Read Reservations

The READ RESERVATIONS service action requests that the device server return a parameter list containing a
header and the persistent reservations, if any, that are present in the device server. Multiple persistent reserva-
tions may be returned only if element reservations are present.

For

more information on READ RESERVATION see 5.5.3.3.3.

7.10.3 PERSISTENT RESERVE IN parameter data for READ KEYS

ThéTormat or the parameter data provided in response 10 a PERSISTENT RESERVE TN command with ing READ
KE)'S service action is shown in table 68.
Table 68 — PERSISTENT RESERVE IN parameter data for READ KEYS
Bit
Byte 7 6 5 4 3 2 1 (
0 (MSB)
GENERATION
3 (LSB)
4 (MSB)
ADDITIONAL LENGTH (n-7)
7 (LSB)
Reservation key list
8 (MSB) ] ]
First reservatiomkey
15 (LSB)
n-7 (MSB) )
Last reservation key
n (LSB)
The¢ GENERATION field shall contain a_32-bit counter maintained by the device server that shall be increfnented

evd
EX
inc
per
natj
zer

The
len
the
me
nu

ry time a PERSISTENT RESERVE OUT command requests a REGISTER, a REGISTER AND IQ
STING KEY, a CLEAR, a PREEMPT, or a PREEMPT AND ABORT service action. The counter shall

forms a RESERVE or RELEASE service action, or by a PERSISTENT RESERVE OUT command that i
bd due to an error or reservation conflict. Regardless of the APTPL bit value the generation value shall b
D as part of the poweér-on reset process.

b ADDITIONAL LENGTH field contains a count of the number of bytes in the Reservation key list. If the all
jth specified.by the PERSISTENT RESERVE IN command is not sufficient to contain the entire params
n only the first portion of the list (byte O to the allocation length) shall be sent to the application client. Th
htal reMaining bytes shall be truncated, although the ADDITIONAL LENGTH field shall still contain the
hbet of bytes in the reservation key list without consideration of any truncation resulting from an insu

NORE
not be

emented by a PERSISTENTWRESERVE IN command, by a PERSISTENT RESERVE OUT commahnd that

5 termi-
b set to

pcation
ter list,
P incre-
actual
fficient

allg

cation length. This shall not be considered an error.

The reservation key list contains the 8-byte reservation keys for all initiators that have registered through all ports
with the device server.


https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

7.10.4 PERSISTENT RESERVE IN parameter data for READ RESERVATION

7.10.4.1 Format of PERSISTENT RESERVE IN parameter data for READ RESERVATION

-114 -

14776-452 © ISO/IEC:2005(E)

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 69.

Table 69 — PERSISTENT RESERVE IN parameter data for READ RESERVATION

_ Bit 7 6 4 3 0
Dyte
0 MSB
( ) GENERATION
3 (L$B)
4 MSB
( ) ADDITIONAL LENGTH (n-7)
7 (LSB)
8 (MSB) Reservation descriptor(s)
n (see table 70) (LSB)

The¢ GENERATION field shall be as defined for the PERSISTENT RESERVE ¢N'\READ KEYS parameter dgta (see

7.1

D.3).

The ADDITIONAL LENGTH field contains a count of the number of bytes te follow in reservation descriptor(s). If the

allg
par
clie
the

cation length specified by the PERSISTENT RESERVE IN<€ommand is not sufficient to contain the entire
pmeter list, then only the first portion of the list (byte 0 to the/allocation length) shall be sent to the application
nt. The incremental remaining bytes shall be truncated, although the ADDITIONAL LENGTH field shall still contain
actual number of bytes of reservation descriptor(s) and shall not be affected by the truncation. This shall not be

corlsidered an error.
The format of the reservation descriptors is defined'in table 70. There shall be a reservation descriptor|for the
pergistent reservation, if any, present in the logical unit and a reservation descriptor for each element, if any,| having
a pprsistent reservation.
Table 70 — PERSISTENT RESERVE IN reservation descriptor
Bit
Byte 7 6 4 3 (
(MSB)
RESERVATION KEY
(LSB)
8 (MSB)
SCOPE-SPECIFIC ADDRESS
11 (L$B)
12 Reserved
13 SCOPE TYPE
14
Obsolete
15

If a persistent reservation is present in the logical unit that does not contain elements, there shall be a single reser-
vation descriptor in the list of parameter data returned by the device server in response to the PERSISTENT
RESERVE IN command with a READ RESERVATION service action. The reservation descriptor for each reser-
vation shall contain the RESERVATION KEY under which the persistent reservation is held. The TYPE and scopPk of
each persistent reservation as present in the PERSISTENT RESERVE OUT command that created the persistent
reservation shall be returned (see 7.10.4.2 and 7.10.4.3).

If a persistent reservation is present in the logical unit that does contain elements, there shall be a reservation
descriptor in the list of parameter data returned by the device server in response to the PERSISTENT RESERVE
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IN command with a READ RESERVATION service action for the LU_SCOPE persistent reservation that is held, if
any, and each ELEMENT_SCOPE persistent reservation that may be held. The reservation descriptor shall contain
the RESERVATION KEY under which the persistent reservation is held. The TYPE and scoPE of the persistent reser-
vation as present in the PERSISTENT RESERVE OUT command that created the persistent reservation shall be
returned (see 7.10.4.2 and 7.10.4.3).

If the scope is an ELEMENT_SCOPE reservation, the scope-sPECIFIC ADDRESS field shall contain the element
address, zero filled in the most significant bits to fit the field. If the scope is a LU_SCOPE reservation, the
SCOPE-SPECIFIC ADDRESS field shall be set to zero. The obsolete field in Bytes 14 and 15 was defined in a previous
standard.

7.1p.4.2 Persistent reservations Scope

7.1p.4.2.1 Summary of persistent reservations Scope

The

element. The values in the scoPE field are defined in table 71.

7.1

A'S

The LU_SCOPE scope shall be implemented by all device servers that implement PERSISTENT RESERV

7.1

A g
the
An
img

value in the scorPeE field shall indicate whether a persistent reservation applies to an entire“logical unit

Table 71 — Persistent reservation scope codes

Code Name Description

Oh LU_SCOPE Persistent reservation applies.to the full logical unit

1h Obsolete

2h ELEMENT_SCOPE | Persistent reservation applies to the specified element
3h - Fh Reserved Reserved

D.4.2.2 Logical unit scope

copE field value of LU_SCOPE shall indicate that:the persistent reservation applies to the entire logig

D.4.2.3 Element scope

coPE field value of ELEMENT_SCORE; shall indicate that the persistent reservation applies to the ele
logical unit defined by the scoPe+SPECIFIC ADDRESS field in the PERSISTENT RESERVE OUT parame
element is defined by the SMC-2'standard. The ELEMENT_SCOPE scope is optional for all device serv
lement PERSISTENT RESERVE OUT.

br to an

al unit.
= OUT.

ment of
ter list.
brs that
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7.10.4.3 Persistent Reservations Type

The value in the TYPE field shall specify the characteristics of the persistent reservation being established for all
data blocks within the element or within the logical unit. Table 72 defines the characteristics of the different type
values. For each persistent reservation type, table 72 lists code value and describes the required device server
support. In table 72, the description of required device server support is divided into two paragraphs. The first
paragraph defines the required handling for read operations. The second paragraph defines the required handling

for write operations.

Table 72 — Persistent reservation type codes

14776-452 © ISO/IEC:2005(E)

Code Name Description
Oh Obsolete
1h Write Reads Shared: Any application client on any initiator may initiate tasks that

Exclusive request transfers from the storage medium or cache of the logical'unit to the
initiator.

Writes Exclusive: Any task from any initiator other than the ‘initiator holding the
persistent reservation that requests a transfer from the initiator to the storage
medium or cache of the logical unit shall be terminated with RESERVATION
CONFLICT status.

2h Obsolete

3h Exclusive Reads Exclusive: Any task from any initiator other than the initiator holding the

Access persistent reservation that requests a transfer from the storage medium or cache of
the logical unit to the initiator shall be terminated with RESERVATION CONFL|CT
status.

Writes Exclusive: Any task fromyany initiator other than the initiator holding the
persistent reservation that requests a transfer from the initiator to the storage
medium or cache of the lggical unit shall be terminated with RESERVATION
CONFLICT status.

4h Obsolete

5h Write Reads Shared»Any application client on any initiator may initiate tasks that

Exclusive— | request transfers from the storage medium or cache of the logical unit to the

Registrants | initiator.

Only Writes Exclusive: A task that requests a transfer to the storage medium or cgche
of thevlogical unit from an initiator that is not currently registered with the devicg
server shall be terminated with RESERVATION CONFLICT status.

6h Exclusive Reads Exclusive: A task that requests a transfer from the storage medium o

Access — cache of the logical unit to an initiator that is not currently registered with the deyvice

Registrants” | server shall be terminated with RESERVATION CONFLICT status.

Only. Writes Exclusive: A task that requests a transfer to the storage medium or cgche
of the logical unit from an initiator that is not currently registered with the devicg
server shall be terminated with RESERVATION CONFLICT status.

Th - Fh \["Reserved
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7.11 PERSISTENT RESERVE OUT command

7.11.1 PERSISTENT RESERVE OUT command introduction

The PERSISTENT RESERVE OUT command (see table 73) is used to request service actions that reserve a
logical unit or element for the exclusive or shared use of a particular initiator. The command uses other service
actions to manage and remove such reservations. The command shall be used in conjunction with the
PERSISTENT RESERVE IN command and shall not be used with the RESERVE and RELEASE commands.

Initiators performing PERSISTENT RESERVE OUT service actions are identified by a reservation key provided by
the|application client. An application client may use the PERSISTENT RESERVE IN command to obtaindthé reser-
vatjon key for the initiator holding a persistent reservation and may use the PERSISTENT RESERVE OUT
corpmand to preempt that reservation.

Table 73 — PERSISTENT RESERVE OUT command

Bit

Byte 7 6 5 4 3 2 1 (

OPERATION CODE (5Fh)

Reserved SERVICE'ACTION

SCOPE TYPE

Reserved

Reserved

Reserved

Reserved

(MSB)

PARAMETER LIST LENGTH (18h) (L3B)

O |0 |IN|O|O |~ |W|IN|F|O

CONTROL

If al PERSISTENT RESERVE OUT command is attempted, but there are insufficient device server resoyrces to
complete the operation, the device sepvershall return a CHECK CONDITION status. The sense key shall b set to
ILLEGAL REQUEST and the additionatsense data shall be set to INSUFFICIENT REGISTRATION RESOURCES.

The¢ PERSISTENT RESERVE(OUT command contains fields that specify a persistent reservation service|action,
the|intended scope of the persistent reservation, and the restrictions caused by the persistent reservation. The
TYHE and scoreE fields are défined in 7.10.4.2 and 7.10.4.3. If a scopPE field specifies a scope that is no{ imple-
mepted, the device server shall return a CHECK CONDITION status. The sense key shall be set to ILLEGAL
REQRUEST and additional sense data shall be set to INVALID FIELD IN CDB.

Fie|ds contained+th the PERSISTENT RESERVE OUT parameter list specify the information required to pefform a
parficular persistent reservation service action.

The parameter list shall be 24 bytes in length and the PARAMETER LIST LENGTH field shall contain 24 (18h). If the
parameter list length is not 24 _the device server shall return a CHFECK CONDITION status. The sense key shall

be set to ILLEGAL REQUEST and the additional sense data shall be set to PARAMETER LIST LENGTH ERROR.
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7.11.2 PERSISTENT RESERVE OUT Service Actions

When processing the PERSISTENT RESERVE OUT service actions, the device server shall increment the gener-

ation value as specified in 7.10.3.

The PERSISTENT RESERVE OUT command service actions are defined in table 74.

Table 74 — PERSISTENT RESERVE OUT service action codes

14776-452 © ISO/IEC:2005(E)

GENERATION field
freremented
Code Name Description (see 7.10:3)
00h REGISTER Register a reservation key with the device Yes
server (see 5.5.3.4).
01h RESERVE Creates a persistent reservation having a No
specified scoPe and TYPE (see 5.5.3.5). The
SCOPE and TYPE of a persistent reservation
are defined in 7.10.4.2 and 7.10.4.3.
02h RELEASE Releases the selected reservation for the No
requesting initiator (see 5.5.3.6.2).
03h CLEAR Clears all reservation keys and all-persistent Yes
reservations (see 5.5.3.6.5).
04h PREEMPT Preempts persistent reservations from Yes
another initiator (see 5:53:6.3).
05h PREEMPT AND Preempts persistent¥eservations from Yes
ABORT another initiator and“aborts all tasks for all
initiators registered with the specified
reservation key (see 5.5.3.6.3 and 5.5.3.6.4).
06h REGISTER Register@’reservation key with the device Yes
AND IGNORE server (see 5.5.3.4).
EXISTING KEY
07h - 1Fh Reserved
The parameter list values for eachiservice action are specified in 7.11.3.
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7.11.3 PERSISTENT RESERVE OUT parameter list

The parameter list required to perform the PERSISTENT RESERVE OUT command is defined in table 75. All
fields shall be sent on all PERSISTENT RESERVE OUT commands, even if the field is not required for the

spe

cified service action and scope values.

Table 75 — PERSISTENT RESERVE OUT parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
RESERVATION KEY
7 (L$B)
8 (MSB)
SERVICE ACTION RESERVATION KEY
15 (L§B)
16 (MSB)
SCOPE-SPECIFIC ADDRESS
19 (LSB)
20 Reserved APTPL
21 Reserved
22 (MSB)
Obsolete
23 (L$B)
The obsolete field in Bytes 22 and 23 was defined in a previousstandard for use with an obsolete scope (sge table
71)} If the obsolete scope is not supported Bytes 22 and 23 should be zero.
Thé¢ RESERVATION KEY field contains an 8-byte value provided by the application client to the device sgrver to
ideptify the initiator that is the source of the PERSISTENT RESERVE OUT command. The device server shall

ver
mal

EXxd

thah the reservation keyregistered for the initiator the device server shall return a RESERVATION CON

sta
SER

Thg
RE
RE
fiel

ches the registered reservation key for the initiator from which the task was received, except for:

a) the REGISTER AND IGNORE EXISTING KEY service action where the RESERVATION KEY field S
ignored; and

b) the REGISTER service action_for an unregistered initiator where the RESERVATION KEY field shall
zero.

ept as noted above, whefl aPERSISTENT RESERVE OUT command specifies a RESERVATION KEY fie

us. Except as noted-above, the reservation key of the initiator shall be verified to be correct regardles
VICE ACTION and SeoOPE field values.

b SERVICE AGTION RESERVATION KEY field contains information needed for four service actions; the REG
GISTERAND IGNORE EXISTING KEY, PREEMPT, and PREEMPT AND ABORT service actions.

GISTER and REGISTER AND IGNORE EXISTING KEY service action, the SERVICE ACTION RESERVAT
| contains the new reservation key to be registered. For the PREEMPT and PREEMPT AND ABORT

fy that the contents of the RESERVATION KEY field\int a PERSISTENT RESERVE OUT command paramefer data

hall be

contain

d other
IFLICT
5 of the

STER,
For the
ON KEY
service

act

onS) the SERVICE ACTION RESERVATION KEY field contains the reservation key of the persistent reservatiqg

ns that

are

being preempted. The SERVICE ACTION RESERVATION KEY field is ignored for all other service actions.

If the scope is an ELEMENT_SCOPE reservation, the scoPe-sPECIFIC ADDRESS field shall contain the element
address, zero filled in the most significant bits to fit the field. If the service action is REGISTER, REGISTER AND
IGNORE EXISTING KEY, or CLEAR or if the scope is a LU_SCOPE reservation, the SCOPE-SPECIFIC ADDRESS field
shall be set to zero.

The Activate Persist Through Power Loss (APTPL) bit shall be valid only for the REGISTER, or the REGISTER AND
IGNORE EXISTING KEY service action. In all other cases, the APTPL bit shall be ignored. Support for an APTPL bit
equal to one is optional. If a device server that does not support the APTPL bit value of one receives that value in a
REGISTER or a REGISTER AND IGNORE EXISTING KEY service action, the device server shall return a CHECK
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CONDITION status. The sense key shall be set to ILLEGAL REQUEST and additional sense code shall be 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 target shall release the
persistent reservation for all logical units and remove all reservation keys (see 5.5.3.4). If the last valid ApTPL bit
value received by the device server is one, the logical unit shall retain any persistent reservation(s) that may be
present and all reservation keys for all initiators even if power is lost and later returned (see 5.5.3.2).

Table 76 summarizes which fields are set by the application client and interpreted by the device server for each
service action and scope value. The APTPL bit in the PERSISTENT RESERVE OUT parameter list, specified in the
pre[rious paragraph, 1S not summarized in able /6.

Table 76 — PERSISTENT RESERVE OUT service actions and valid parameters

Parameters
SERVICE ACTION
RESERVATION RESERVATION SCOPE-SPEJIFIC

Service action Allowed scopPe TYPE KEY KEY ADDRESY
REGISTER ignored ignored valid valid ignored
REGISTER
AND IGNORE ignored ignored ignored valid ignored
EXISTING KEY

LU_SCOPE valid . ignored ignored
RESERVE ELEMENT_SCOPE valid vl ignored valid (element)

LU_SCOPE valid . ignored ignored
RELEASE ELEMENT SCOPE |  valid valid ignored valid (elemént)
CLEAR ignored ignored valid ignored ignored

LU _SCOPE valid . valid ignored
PREEMPT ELEMENT SCOPE | valid valid valid valid (elemént)
PREEMPT & LU_SCOPE valid valid valid ignored
ABORT ELEMENT_SCOPE valid valid valid (element)
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7.12 PREVENT ALLOW MEDIUM REMOVAL command

The PREVENT ALLOW MEDIUM REMOVAL command (see table 77) requests that the target enable or disable
the removal of the medium in the logical unit. The logical unit shall not allow medium removal if any initiator
currently has medium removal prevented.

Table 77 — PREVENT ALLOW MEDIUM REMOVAL command

Bthe it 7 6 5 4 3 2 1 0

0 OPERATION CODE (1Eh)

1 Reserved

2 Reserved

3 Reserved

4 Reserved [ PREVENT

5 CONTROL

Taljle 78 defines the PREVENT field values and their meanings.

PRH
sta

Table 78 — PREVENT ALLOW MEDIUM REMOVAD PREVENT field

PREVENT | Description

00b Medium removal shall be allowed-from both the data transport
element and the attached medium-changer (if any).

01b Medium removal shall be préhibited 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.

ndard INQUIRY data.

VENT values 10b and 11b are valid,enly when the rmB bit and the MCHNGR bit are both equal to ong in the

The prevention of medium remaoval shall begin when any application client issues a PREVENT ALLOW M

RE
me

Forn

MOVAL command with_a-PREVENT field of 01b or 11b (i.e., medium removal prevented). The preve
Hium removal for the-ogical unit shall terminate:

a) after all initiators with application clients that previously prevented medium removal issue PR
ALLOW<MEDIUM REMOVAL commands with a PREVENT field of 00b or 10b, and the device ser
successfully performed a synchronize cache operation; or

b) upon'a hard reset condition.

an.initiator that has executed a PERSISTENT RESERVE OUT command with a service action of RES

CICTED ARND ICONODCE CNICTINIC LN/ —REclCTrD ehion th T fiald hall kL

DIUM
tion of

EVENT
er has

ERVE,

RE

OTI T EIN 7T UND TONNO N\ 78T T IINO IXE T, U \N\EOoOTOo Ty SEeHeEe actoT oic PREVENTHEG-SHETDE QCI. o

Z€ro as

part of the uninterrupted sequence of events performed by a PERSISTENT RESERVE OUT command with a
service action of PREEMPT AND ABORT using that initiator's registration value in the SERVICE ACTION RESER-
VATION KEY field. This allows an initiator to override the prevention of medium removal function for an initiator that
is no longer operating correctly.

While a prevention of medium removal condition is in effect, the target shall inhibit mechanisms that normally allow
removal of the medium by an operator.
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7.13.1 READ BUFFER command introduction
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The READ BUFFER command (see table 79) 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 79 — READ BUFFER command

Bthe it 7 6 4 3 2 q

0 OPERATION CODE (3Ch)
1 Reserved | MODE
2 BUFFER ID
3 (MSB)
4 BUFFER OFFSET
5 (LSB)
6 (MSB)
7 ALLOCATION LENGTH
8 (LSB)
9 CONTROL

The function of this command and the meaning of fields within the CDB depend on the contents of the Mok field.

The

MODE field is defined in table 80.

Table 80 — READ BUFFER MoDE field

Implementation

MODE Description requirements
0000b Combined header and data Optional
0001b Vendor specific Vendor specific
0010b Data Optional
00Ilb Descriptor Optional
0100b - 1001b | Reserved Reserved
1010b Echo buffer Optional
1011b Echo buffer descriptor Optional
1100b - 1111b Reserved Reserved
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7.13.2 Combined header and data mode (0000b)

In this mode, a four-byte header followed by data bytes is returned to the application client in the Data-In Buffer.
The BUFFER ID and the BUFFER OFFSET fields are reserved.

The four-byte READ BUFFER header (see table 81) is followed by data bytes from the buffer.

Table 81 — READ BUFFER header

bt 7 6 5 4 3 2 1 0
pyte
0 Reserved
1
3 BUFFER CAPACITY
Thé¢ BUFFER CAPACITY field specifies the total number of data bytes available in the baffer. This numbef is not
reduced to reflect the allocation length; nor is it reduced to reflect the actual numberof bytes written uging the
WRITE BUFFER command. Following the READ BUFFER header, the device server shall transfer data fijom the
buffer. The device server shall terminate filling the Data-In Buffer when allocatiofylength bytes of header plus data
haye been transferred or when all available header and buffer data have been.transferred to the application client,
whichever is less.
7.1B.3 Vendor specific mode (0001b)
In this mode, the meanings of the BUFFER ID, BUFFER OFFSET, a&NdYALLOCATION LENGTH fields are not specjfied by
thig standard.
7.1B.4 Data mode (0010b)
In this mode, the Data-In Buffer is filled only with lggical unit buffer data. The BUFFER ID field identifies a gpecific
er within the logical unit from which data shallbe transferred. The vendor assigns buffer ID codes to[buffers

buf

within the logical unit. Buffer ID zero shall be Supported. If more than one buffer is supported, additional bpffer ID

cod
cor
the
the

device server shall return CHECK\CONDITION status, shall set the sense key to ILLEGAL REQUEST,
additional sense code to INVALID FIELD IN CDB.

es shall be assigned contiguously, beginning with one. Buffer ID code assignments for the READ BUFFER
hmand shall be the same as for the WWRITE BUFFER command. If an unsupported buffer ID code is s¢lected,

and set

The device server shall terminate filling the Data-In Buffer when allocation length bytes have been transfgrred or

wh

Th

BUFFER OFFSET field contains the byte offset within the specified buffer from which data shall be tran

The applicationglient should conform to the offset boundary requirements returned in the READ B
degcriptor (see£:13.5). If the device server is unable to accept the specified buffer offset, it shall return CHECK
CONDITIONstatus, shall set the sense key to ILLEGAL REQUEST, and set the additional sense code to INVALID
FIHLD IN.CDB.

bn all the available datafrom the buffer has been transferred to the application client, whichever amountlis less.

sferred.
UFFER
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7.13.5 Descriptor mode (0011b)

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 7.13.4). If there is no buffer associated with the specified buffer ID, the device server shall return all zeros in
the READ BUFFER descriptor. The BUFFER OFFSET field is reserved in this mode. The allocation length should be
set to four or greater. The device server shall transfer the lesser of the allocation length or four bytes of READ
BUFFER descriptor. The READ BUFFER descriptor is defined as shown in table 82.

Table 82 — READ BUFFER descriptor

Bit

Byte 7 6 5 4 3 2 1 (
0 OFFSET BOUNDARY
3 BUFFER CAPACITY

Thé¢ OFFSET BOUNDARY field returns the boundary alignment within the selected-buffer for subsequent WRITE
BUFFER and READ BUFFER commands. The value contained in the OFFSET BOUNDARY field shall be interpreted
as @ power of two.

The value contained in the BUFFER OFFSET field of subsequent WRITE BUFFER and READ BUFFER conjmands
shquld be a multiple of 2°ffsetboundary 55 shown in table 83.

Table 83 — Buffer offsetboundary

Offset boundary | 20ffsetboundary | piyffer offsets
Oh 20 -1 Byte boundaries
1h 2l-»9 Even-byte boundaries
2h 22. 2 Four-byte boundaries
3h 28 -g Eight-byte boundaries
4h 24 =16 16-byte boundaries
FFh Not applicable 0 is the only supported buffer offset

The BUFFER CAPACITY field-shall return the size of the selected buffer in bytes.

NOJTE 22 In a system@mploying multiple application clients, a buffer may be altered between the WRITE BUFFER and READ
BUFFER commands by another application client. Buffer testing applications should insure that only a single applicatipn client
is aftive. Use of feservations to all logical units on the device or linked commands may be helpful in avoiding buffer ajteration
betjveen these-twio commands.

7.1B.6 Read Data from echo buffer (1010b)

In thissmede-the-deviceservertransters-datato-the-apphcationchentfrom-the-echo-buffer—The-echo-buffer shall
transfer the same data as when the WRITE BUFFER command with the mode field set to echo buffer was issued.
The BUFFER ID and BUFFER OFFSET fields are ignored in this mode.

The READ BUFFER command shall return up to the number of bytes of data as received in the prior echo buffer
mode WRITE BUFFER command from the same initiator. If the allocation length is insufficient to accommodate
the number of bytes of data as received in the prior echo buffer mode WRITE BUFFER command, the data
returned shall be truncated as described in 4.3.4.6, and this shall not be considered an error. If a prior echo buffer
mode WRITE BUFFER command was not successfully completed the echo buffer mode READ BUFFER
command shall terminate with a CHECK CONDITION status, the sense key shall be set to ILLEGAL REQUEST
and the additional sense code to COMMAND SEQUENCE ERROR. If the data in the echo buffer has been
overwritten by another initiator the target shall terminate the echo buffer mode READ BUFFER command with a
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CHECK CONDITION status, the sense key shall be set to ABORTED COMMAND and the additional sense code to
ECHO BUFFER OVERWRITTEN.

The initiator may send a READ BUFFER command requesting the echo buffer descriptor prior to a WRITE
BUFFER command.

If an echo buffer mode WRITE BUFFER command is successful then the initiator may send multiple echo buffer
mode READ BUFFER commands to read the echo buffer data multiple times.

7.13.7 Echo buffer descriptor mode (1011b)

In [l‘IiS mode, a maximum of four bytes of READ BUFFER descriptor information is returned. The device

server

shdll return the descriptor information for the echo buffer. If there is no echo buffer implemented, theydevicg server
shall return all zeros in the READ BUFFER descriptor. The BUFFER OFFSET field is reserved inthis mode. The
alldcation length should be set to four or greater. The device server shall transfer the lesser of theallocation length
or fpur bytes of READ BUFFER descriptor. The READ BUFFER descriptor is defined as shewn in table 84
Table 84 — Echo buffer descriptor
Bit
Byte 7 6 5 4 3 2 1 (

0 Reserved EBPS

1 Reserved

2 Reserved | (MSB)

3 BUFFER CAPACITY (LSB)
The¢ BUFFER CAPACITY field shall return the size of the echobuffer in bytes aligned to a four-byte boundarfy. The

ma

If th

An

An

Kimum echo buffer size is 4096 bytes.

e echo buffer is implemented then the echo buffer descriptor shall be implemented.

echo buffer overwritten supported (EBOS)*hit'of one indicates either:
the echo buffer is not the data previously written by the same initiator, or

b) the target ensures echo<buffer data from each initiator is the same as that previously written by th
initiator.

EBOS bit of zero specifies that the echo buffer may be overwritten by other initiators or intervening comnj

a) the target returns the ECHO BUFFER OVERWRITTEN additional sense code if the data being read from

P Ssame

ands.
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7.14 RECEIVE COPY RESULTS command

7.14.1 RECEIVE COPY RESULTS command introduction

The RECEIVE COPY RESULTS command (see table 85) 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 7.2).

Table 85 — RECEIVE COPY RESULTS command

Bit 7 5 5 4 3 2 1 9
Blyte
0 OPERATION CODE (84h)
1 Reserved SERVICE ACTION
2 LIST IDENTIFIER
3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 Reserved
8 Reserved
9 Reserved
10 (MSB)
11
ALLOCATION LENGTH
12
13 (LSB)
14 Reserved
15 CONTROL
The service actions defined for the RECEIVE COPY RESULTS command are shown in table 86.
Table 86— RECEIVE COPY RESULTS service action codes
Returns Data While
EXTENDED COPY Is
Code | Name Description In Progress
00h CORY Return the current copy status of the EXTENDED Yes
STATUS COPY command identified by the LIST IDENTIFIER field.
01h RECEIVE Return the held data read by EXTENDED COPY com- No
DATA mand identified by the LIST IDENTIFIER field.
03h OPERATING Return copy manager operating parameters. Yes
PARAME-
TERS
04h FAILED Return copy target device sense data and other infor- No
SEGMENT mation about the progress of processing a segment
DETAILS descriptor whose processing was not completed during
processing of the EXTENDED COPY command identi-
fied by the LIST IDENTIFIER field.
05h-1Eh | Reserved
1Fh Vendor Specific
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The LIST IDENTIFIER field identifies the EXTENDED COPY command (see 7.2) about which information is desired.
The RECEIVE COPY RESULTS command shall return information from the EXTENDED COPY command
received from the same initiator with a list identifier that matches the list identifier specified in the RECEIVE COPY
RESULTS CDB. If no EXTENDED COPY command known to the copy manager has a matching list identifier, then
the command shall be terminated with CHECK CONDITION status, the sense key shall be set to ILLEGAL
REQUEST, and the additional sense code shall be set to INVALID FIELD IN CDB.

If the LIST IDENTIFIER field identifies the EXTENDED COPY command that had the NRCR bit set to 1 in the
parameter data (see 7.2), the copy manager may respond to a RECEIVE COPY RESULTS command in the same
manner it would 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™pal
datp field. The ALLOCATION LENGTH field in the CDB indicates how much space has been allocated forthe r
parpmeter list. If the length is not sufficient to contain the entire parameter list, the first portion ofi the list s

ret

serld a new RECEIVE COPY RESULTS command with an ALLOCATION LENGTH field large-emough to con
entre parameter list.

7.14.2 COPY STATUS service action
In fesponse to the COPY STATUS service action, the copy manager shalkréturn the current statug

EX[TENDED COPY command (see 7.2) identified by the LIST IDENTIFIER field in the CDB. Table 87 shg
forgat of the information returned by the copy manager in response to‘the COPY STATUS service actic

rned. This shall not be considered an error. If the remainder of the list is required, the application client

ameter
pturned

hall be
should

ain the

of the

ws the

n. Ifa

device server supports the EXTENDED COPY command, it shall also;support the RECEIVE COPY RESULTS
corpmand with COPY STATUS service action.
Table 87 — Parameter data for the COPY STATUS service action
Bit
Byte 7 6 5 4 3 2 1 (
0 (MSB)
AVAILABLE DATA (00000008h)
3 (L$B)
4 HDD | STATUS
5 (MSB)
SEGMENTS PROCESSED
6 (LSB)
7 TRANSFER COUNT UNITS
8 (MSB)
TRANSFER COUNT
11 (L$B)

After completion-of.an EXTENDED COPY command, the copy manager shall preserve all data returned by a

CO

STATUS data when:

PY STATUS>service action for a vendor specific period of time. The copy manager shall discard the

a)”“a'RECIEVE COPY RESULTS command with COPY STATUS service action is received from th

COPY

P Ssame

initiator with a matching list identifier;

b) when another EXTENDED COPY command is received from the same initiator and the list identifier

matches the list identifier associated with the data preserved for the COPY STATUS service action;

¢) when the copy manager detects a hard reset condition; or
d) when the copy manager requires the resources used to preserve the data.

The AVAILABLE DATA field shall contain the number of bytes present in the parameter data that follows.

The held data discarded (HDD) bit indicates whether held data has been discarded. If HDD is one, held data has
been discarded as described in 7.14.4. If HDD is zero, held data has not been discarded.
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The sTATUS field contains the current status of the EXTENDED COPY command identified by the LIST IDENTIFIER
field in the CDB as defined in table 88.

Table 88 — COPY STATUS sTATUS values

The SEGMENTS PROCESSED field contains the number of segments the copy manager has processed
TENDED COPY command identified 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¢ TRANSFER COUNT UNITS field specifies the units for the TRANSFER COUNT field as defingd in table 89.

The
cor
cor

STATUS value | Meaning
00h Operation in progress
01lh Operation completed without errors
02h Operation completed with errors
04“ = TFiI RCDCIVCL;

Table 89 — COPY STATUS TRANSFER COUNT UNITS values

Value Meaning Binary Multiplier to‘eonvert
Multiplier TRANSFERCOUNT field
Name 2 to bytes
00h Bytes 1
01h Ki-bytes Kilobinary  }-910 o1 1024
02h Mi-bytes Megabinary<| 20
03h Gi-bytes Gigabinary | 230
04h Ti-bytes Terabmary | 240
05h Pi-bytes Retabinary | 250
06h Ei-bytes Exabinary | 2%°
07h - FFh | Reserved
& This nomenclature is defined in IEC 60027-2 (2000).

b TRANSFER COUNT field specifies the amount of data written to a destination device for the EXTENDED
nmand identified 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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7.14.3 RECEIVE DATA service action

If the copy manager supports those segment descriptors 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 90. If a copy manager supports any of the segment descriptor type codes that require data to be
held for the application client (see 7.2.5), then it shall also support the RECEIVE COPY RESULTS command with
RECEIVE DATA service action.

If the LIST IDENTIFIER field of a RECEIVE COPY RESULTS CDB identifies an EXTENDED COPY command that still
is being processed by the copy manager, the command shall be terminated with a CHECK CONDITION status.

Th¢ Sense Key shall be set 1o ILLEGAL REQUEST and the additional sense code shall be set to INVALTD,FIELD IN
CDB.
Table 90 — Parameter data for the RECEIVE DATA service action
Bit
Byte 7 6 5 4 3 2 1 (
0 (MSB)
AVAILABLE DATA (n-4)
3 (LSB)
4
HELD DATA
n
Following completion of an EXTENDED COPY command, the copy/manager shall preserve all data returngd by a
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CIEVE DATA service action for a vendor specific period of time_The application client should issue a RECEIVE
PY RESULTS command with RECEIVE DATA service action as soon as practical following completiof of the
TENDED COPY command to insure that the data is nat.discarded by the copy manager. The copy manager
Il discard the buffered inline data:

a) after all data held for a specific EXTENDED, COPY command has been successfully transferred to the
application client;

b) when a RECIEVE COPY RESULTS command with RECEIVE DATA service action has been received from
the same initiator with a matching listidentifier, with the ALLOCATION LENGTH field set to zero;

¢) when another EXTENDED COPRYtcommand is received from the same initiator and the list identifier
matches the list identifier asseciated with the data preserved for RECEIVE DATA service action;

d) when the copy manager detects a hard reset condition; or

e) when the copy manager«eguires the resources used to preserve the data.

b AVAILABLE DATA field shall contain the number of bytes of held data available for delivery to the appjication
nt. If the amount of held data sent to the application client is reduced due to insufficient allocation length, the
ILABLE DATA field shalnot be altered and the held data shall not be discarded.

HELD DATA fieldcontains the data held by the copy manager for delivery to the application client as prescribed
Several segment descriptor type codes. Unless the copy manager’s held data limit (see 7.14.4) is exdeeded,
first byte.held in response to the first segment descriptor in the EXTENDED COPY parameter list pregcribing
holditg of data (called the oldest byte held) is returned in byte 4. The last byte held in response to the last
ment descriptor in the EXTENDED COPY parameter list prescribing the holding of data (called the newgst byte

hel

N i€ ratirnad in hvta n
SsFerdReaH-Byte-H-
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7.14.4 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 91. If a device server supports the EXTENDED COPY
command (see 7.2), then it shall also support the RECEIVE COPY RESULTS command with OPERATING
PARAMETERS service action.

Table 91 — Parameter data for the OPERATING PARAMETERS service action

- o 7 6 5 4 3 2 1 0
0 MSB
( ) AVAILABLE DATA (n-4)
3 (LSB)
4
Reserved
7
8 MSB
( ) MAXIMUM TARGET DESCRIPTOR COUNT
9 (LSB)
10 MSB
( ) MAXIMUM SEGMENT DESCRIPTOR\COUNT
11 (LSB)
12 MSB
( ) MAXIMUM DESCRIPTOR LIST LENGTH
15 (LSB)
16 MSB
( ) MAXIMUM SEGMENT LENGTH
19 (LSB)
20 MSB
( ) MAXIMUM INLINE DATA LENGTH
23 (L$B)
24 MSB
( ) HELD DATA LIMIT
27 (LSB)
28 MSB
( ) MAXIMUM STREAM DEVICE TRANSFER SIZE
31 (LSB)
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
42
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 MAXIMUM TARGET COUNT field contains the maximum number of target descriptors that the copy manager
allows in a single EXTENDED COPY target descriptor list.
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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.

The MAXIMUM SEGMENT LENGTH field indicates the length, in bytes, of the largest amount of data that the copy
manager supports writing via a single segment. Bytes introduced as a result of the PAD bit being set to one (see
7.2.7) are not counted towards this limit. A value of zero indicates that the copy manager places no limits on the
ampunt of data written by a single segment.

The MAXIMUM INLINE DATA LENGTH field indicates the length, in bytes, of the largest amount of inline,'data that the
copy manager supports in the EXTENDED COPY parameter list. This does not include data’included as
empedded data within the segment descriptors. The MAXIMUM INLINE DATA LENGTH field appliéSonly to segment
degcriptors containing the 04h descriptor type code (see 7.2.7.7). The field shall be setto'zero when the 04h
dedcriptor 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 mpanager
gugrantees to hold for return to the application client via the RECEIVE COPY RESULTS command with RECEIVE
DAJA service action (see 7.14.3). If the processing of segment descriptors reguiteS more data to be held, the copy
mapager may discard some of the held data in a vendor specific manner that retains the held bytes from thje most
recently processed segment descriptors. The discarding of held data bytes shall not be considered an grror. If
helfl data is discarded, the hdd bit shall be set as described in 7.14.2.

The MAXIMUM CONCURRENT COPIES field contains the maximum number of EXTENDED COPY commands
sugported for concurrent processing by the copy manager.

The DATA SEGMENT GRANULARITY field indicates the lengthyof 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|of data
trafsferred by a single segment descriptor shall be.a‘multiple of the granularity. The DATA SEGMENT GRANULARITY
valyie is expressed as a power of two. Bytes intradiiced as a result of the PAD bit being set to one (see 7.2.7) are
not|counted towards the data length granularity,

The INLINE DATA GRANULARITY field indicates the length of the of the smallest block of inline data that the copy
mahager permits being written by a ségment descriptor containing the 04h descriptor type code (see 7.2.7[7). The
ampunt of inline data written by a single segment descriptor shall be a multiple of the granularity. The INLINE DATA
GRANULARITY value is expressedias a power of two. Bytes introduced as a result of the PAD bit being sef to one
(seg 7.2.7) are not counted tewards the length granularity.

If the copy manager encaounters a data or inline segment descriptor that violates either the data segment granu-
larity or the inline data granularity, the EXTENDED COPY command shall be terminated with a HECK
CONDITION status. YThe sense key shall be set to COPY ABORTED and the additional sense code shall bg set to

The HELD BATA GRANULARITY field indicates the length of the smallest block of held data that the copy managgr shall
trapsfer tothe application client in response to a RECEIVE COPY RESULTS command with RECEIVE DATA
ggment

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.

The list of implemented descriptor type codes contains one byte for each segment or target DESCRIPTOR TYPE CODE
value (see 7.2.5) 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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7.14.5 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 7.2) identified by the
LIST IDENTIFIER field in the CDB. Table 92 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.

When processing of an EXTENDED COPY command is aborted and processing of a segment descriptor is incom-
plefe; the copy manager shall preserve detalls about the progress In processing of that descriptor. These| details
enable the application client to obtain information it needs to determine the state in which target devices (in
particular stream devices) have been left by incomplete processing.

If the LIST IDENTIFIER field of a RECEIVE COPY RESULTS CDB identifies an EXTENDED COPY'\command that still
is heing processed by the copy manager, the command shall be terminated with a CHECK .CONDITION|status.
The sense key shall be set to ILLEGAL REQUEST and the additional sense code shall be’setto INVALID FIELD IN
CDB.

Table 92 — Parameter data for the FAILED SEGMENT DETAILS service action

Bit
Byte 7 6 5 4 3 2 1 (
MSB
( ) AVAILABLE DATA (n-4)
(LSB)
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
disgarded by the copy.manager. The copy manager shall discard the failed segment details:

a) after all faled segment details held for a specific EXTENDED COPY command have been succgssfully
transferréd to the application client;

b) whefh a'RECEIVE COPY RESULTS command with FAILED SEGMENT DETAILS service action hgs been
received from the same initiator with a matching list identifier, with the ALLOCATION LENGTH field set {o zero;

c)Awhen another EXTENDED COPY command is received from the same initiator using the sgme list
identifier;

d) when the copy manager detects a hard reset condition; 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 the amount of failed segment details data sent to the application client is reduced due to insuf-
ficient allocation length, the AVAILABLE DATA field shall not be altered and the failed segment details shall not be
discarded. If no failed segment details data is available for the specified list identifier then the AVAILABLE DATA field
shall be set to zero and no data beyond the AVAILABLE DATA field shall be returned.

The copy 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.
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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 list identifier with a CHECK CONDITION status.

NOTE 23 Specific uses of the reserved bytes 4 to 55 are under discussion for SPC-3.

7.15 RECEIVE DIAGNOSTIC RESULTS command

Thelz RECEIVE DIAGNOSTIC RESULTS command (see table 93) requests that data be sent to the app

clig
the
pre|

nt after completion of a SEND DIAGNOSTIC command (see 7.23). If optional page formats are suppor
PCV bit is one, the PAGE CODE field specifies the format of the returned data, and there is no_relations
vious SEND DIAGNOSTIC command.

Table 93 — RECEIVE DIAGNOSTIC RESULTS command

Byti it 7 6 5 4 3 2 1 i

0 OPERATION CODE (1Ch)
1 Reserved P
2 PAGE CODE
3 (MSB)
2 ALLOCATION LENGTH (LS
5 CONTROL

A page code valid (PcV) bit of zero indicates that the most recent SEND DIAGNOSTIC command shall de

dat|

defjne the data returned by this command. Page code values are defined in 8.1 or in another comma

stal

NO
24

25

Se¢

A returned by this command. Optionally, a pcv bitiof one indicates that the contents of the PAGE CODE fig
ndard (see 3.1.12).

FES

To insure that the diagnostic commafdjinformation is not destroyed by a command sent from another initiator th
unit should be reserved.

Although diagnostic software is‘generally device-specific, this command and the SEND DIAGNOSTIC command p
means to isolate the operating system software from the device-specific diagnostic software. The operating syst|
remain device-independent:

8.1 for RECEIVE.BIAGNOSTIC RESULTS page format definitions.
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7.16 RELEASE(10) command

7.16.1 RELEASE(10) command introduction

The RELEASE(10) command (see table 94) is used to release a previously reserved logical unit.

Table 94 — RELEASE(10) command

Bit
Byte 7 6 5 4 3 2 1 0

0 OPERATION CODE (57h)

1 Reserved 3RDPTY | Reserved LoNGID Obsoplete

2 Obsolete

3 THIRD-PARTY DEVICE ID

4 Reserved

5 Reserved

6 Reserved

7 (MSB)

PARAMETER LIST LENGTH

8 (LYB)

9 CONTROL
The RESERVE and RELEASE commands provide a basic mechanism for contention resolution in multiple-jnitiator
sygtems. See 5.5.1 for a general description of reservations and the commands that manage them. A resgrvation
may only be released by a RELEASE command from the initiator that made it. It is not an error for an application
clignt to attempt to release a reservation that is not currently valid, or is held by another initiator. In this cgse, the
de\ice server shall return GOOD status without altering any other reservation.
Byte 1 Bit 0 and Byte 2 provide an obsolete way-to release previously reserved extents within a logical unit.| If Byte
1, Bit O is equal to one, device servers not implementing the obsolete capability shall terminate the commajnd with

CH
7.1
Log
cay

the

7.1

CK CONDITION status and the sensekey shall be set to ILLEGAL REQUEST.

5.2 Logical unit release

ical unit reservation releasé is'mandatory if the RELEASE(10) command is implemented. This command shall

se the device server to terminate all non-third-party logical unit reservations that are active from the ini
specified logical unit.

5.3 Third-party,release

iator to

Third-party release allows an application client to release a logical unit that was previously reserved using

thir
EX

H-party reservation (see 7.21.3). Third-party release is intended for use in multiple-initiator systems that
TENDED COPY command.

use the

If th

e third-party (3RDPTY) bit is zero then a third-party release is not requested. If the 3RDPTY hit is zero t

hen the

LoNGID bit and the PARAMETER LIST LENGTH field shall be ignored. If the 3rRDPTY bit is one then the device server
shall release the specified logical unit, but only if the initiator ID, 3RDPTY bit, and THIRD-PARTY DEVICE ID are
identical when compared to the RESERVE command that established the reservation.

If the 3RDPTY bit is one the device server shall not modify the mode parameters for commands received from the
third-party device even if the device server implements the transfer of mode parameters with a third-party
RESERVE command.

NOTE 26

If a target implements independent storage of mode parameters for each initiator, a third-party RESERVE command

copies the current mode parameters for the initiator that sent the RESERVE command to the current mode parameters for the
initiator specified as the third-party device (e.g., a copy manager SCSI device). A unit attention condition notifies the third-party
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of the changed mode parameters due to the reservation. A successful third-party RELEASE command does not change the
third-party devices' current mode parameters back to their previous values. The third-party device may issue MODE SENSE
and MODE SELECT commands to query and modify the mode parameters.

If the THIRD-PARTY DEVICE ID value associated with the reservation release is smaller than 255, the LONGID bit may
be zero and the ID value sent in the CDB THIRD-PARTY DEVICE ID field. Device ID formats are protocol specific. If
the LONGID bit is zero, the PARAMETER LIST LENGTH field shall be set to zero. If the THIRD-PARTY DEVICE ID is greater
than 255, the LONGID bit shall be one.

Device servers that support device IDs greater than 255 shall accept commands with LONGID equal to one. Device
v“vv‘G“G‘v"‘ Pbs—afe “‘i v, of-Stamretr—ray eiee ‘G““:‘G‘n‘ oNGtHb—eeadHa "IeWith
CK CONDITION status and a sense key of ILLEGAL REQUEST.

If the LONGID bit is one, the parameter list length shall be eight, and the parameter list shall have the formaf shown
in table 95. If the LONGID bit is one, the THIRD-PARTY DEVICE ID field in the CDB shall be ignored~If'the LONGID bit
is dne and the parameter list length is not eight, the device server shall return a CHECK CONDITION statug with a
serlse key of ILLEGAL REQUEST.

Table 95 — RELEASE(10) parameter list

Bit
Blyte 7 6 5 4 3 2 1 (
0
. THIRD-PARTY DEVICE ID

7.17 RELEASE(6) command

The RELEASE(6) command (see table 96) is used to release a previously reserved logical unit. This sulpclause
degcribes only those instances where the RELEASE(6) command differs from the RELEASE(10) compmand.
Exg¢ept for the instances described in this subclause, the RELEASE(6) command shall function exactly [ike the
RELEASE(10) command (see 7.16).

Table 96 — RELEASE(6) command

Byti it 7 6 5 4 3 2 1 (

0 OPERATION CODE (17h)

1 Reserved Obsolete

2 Obsolete

3 Reserved

4 Reserved

5 CONTROL

TheREEEASE(G)command-shattnot reteasethird=party reservations:

Obsolete Bits 1 through 4 of Byte 1 provided a method, limited to device addresses 0 through 7, to handle
third-party reservations in earlier versions of the SCSI standard. The obsolete method has been replaced by the
RESERVE(10) and RELEASE(10).

Byte 1 Bit 0 and Byte 2 provide an obsolete way to release previously reserved extents within a logical unit. If Byte
1, Bit 0 is equal to one, device servers not implementing the obsolete capability shall terminate the command with
CHECK CONDITION status and the sense key shall be set to ILLEGAL REQUEST.
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7.18 REPORT DEVICE IDENTIFIER command

The REPORT DEVICE IDENTIFIER command (see table 97) requests that the device server send device identifi-
cation information to the application client. As defined in the SCC-2 standard, the REPORT DEVICE IDENTIFIER
command is the REPORT PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER service action of the
MAINTENANCE IN command. Additional MAINTENANCE IN and MAINTENANCE OUT service actions are
defined in SCC-2 and in this standard.

The MAINTENANCE IN service actions defined only in SCC-2 shall apply only to SCSI devices that return a device
type_of OCh or the sccs bit equal to one in their standard INQUIRY data. When a SCSI device returns a device
typg of OCh or the sccs bit equal to one in its standard INQUIRY data, the implementation requirements|for the
SC[C-2 MAINTENANCE IN service actions shall be as specified in SCC-2. Otherwise the MAINTENANCE IN
seryice action definitions and implementation requirements stated in this standard shall apply.

Table 97 — REPORT DEVICE IDENTIFIER command

Bthe it 7 6 5 4 3 2 1 i
0 OPERATION CODE (A3h)
1 Reserved SERVICE AETION (05h)
2 Reserved
3 Reserved
4 .
c Restricted
6 (MSB)
7
s ALLOCATION LENGTH
9 (LSB)
10 Reserved Restricted | Reserved
11 CONTROL

SC[C-2 defines specific usages forbytes 4 and 5, and bit 1 in byte 10, however these fields are reserved|for the
REPORT DEVICE IDENTIFIER cemmand defined by this standard.

The ALLOCATION LENGTH field indicates how many bytes have been allocated for the returned parameter data. If the
length is not sufficient to-Contain all the parameter data, the first portion of the data shall be returned. This shall not
be ponsidered an errop.” The actual length of the parameter data is available in the IDENTIFIER LENGTH field in the
parnameter data.~lf\the remainder of the parameter data is required, the application client should send a new
REPORT DEVIEGE IDENTIFIER command with an ALLOCATION LENGTH field large enough to contain all the glata.



https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

14776-452 © ISO/IEC:2005(E) - 137 -

The REPORT DEVICE IDENTIFIER parameter list (see table 98) contains a four-byte field that contains the length

inb

ytes of the parameter list and the logical unit's identifier.

Table 98 — REPORT DEVICE IDENTIFIER parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
1
IDENTIEIER L ENGTH (n-A)
2
3 (LSB)
4
IDENTIFIER
n

The IDENTIFIER LENGTH field specifies the length in bytes of the IDENTIFIER field. If the ALLOCATION LENGTH
CDB is too small to transfer all of the identifier, the length shall not be adjusted ito‘reflect the truncation. The

the
ide
cor

The IDENTIFIER field shall contain a vendor specific value. The value repgorted shall be the last value writt

sug
DE
fo]ol:

The

Prg
uni
wal
sh3
the

ntifier length shall initially equal zero, and shall be changed only by a successful SET DEVICE IDEN
hmand.

cessful SET DEVICE IDENTIFIER command. The value of the identifier shall be changed only by,
VICE IDENTIFIER command. The identifier value shall persist through resets, power cycles, media|
rations, and media replacement.

logical unit shall return the same Identifier to all initiators:

cessing a REPORT DEVICE IDENTIFIER may require’the enabling of a nonvolatile memory within the
. If the nonvolatile memory is not ready, the device Server shall return CHECK CONDITION status, rath
t for the device to become ready. The sense key shall be set to NOT READY and the additional sens
Il be set as described in table 117 (see 7.24):\ This information should allow the application client to de
action required to cause the device serverto become ready.

field in

TIFIER

en by a
a SET
format

logical
er than
e code
ermine
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7.19 REPORT LUNS command

The REPORT LUNS command (see table 99) requests that the peripheral device logical unit inventory 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 7.3.2). Logical unit numbers for logical units with PERIPHERAL
QUALIFIER values of 100b, 101b, 110b, or 111b may optionally be included in the logical unit inventory. A SCSI
device that is capable of supporting a LUN address other than zero shall support a REPORT LUNS command that
is addressed to logical unit zero. Support of the REPORT LUNS command by logical units other than logical unit
zero is optional. Support of the REPORT LUNS command on devices having only a single logical unit with the
logical unit number of zero is optional.

Table 99 — REPORT LUNS command

el tBe it 7 6 5 4 3 2 1 q
0 OPERATION CODE (AOh)
1 Reserved
2 Reserved
3 Reserved
4 Reserved
5 Reserved
6 (MSB)
; ALLOCATION LENGTH
9 (LSB)
10 Reserved
11 CONTROL

The allocation length should be at least 16°bytes. If the allocation length is not sufficient to contain the entirg logical
unif inventory, the device server shall.report as many logical unit number values as fit in the specified allpcation
length. This shall not be considered an-error.

NOJE 27 Devices compliant with SPC return CHECK CONDITION status with sense key ILLEGAL REQUEST and agiditional
senge code set to INVALID FIELD,IN CDB when the allocation length is less than 16 bytes.

The REPORT LUNS command shall return CHECK CONDITION status only when the device server is urjable to
retyrn the requestedeport of the logical unit inventory.

If al REPORT LLUNS command is received from an initiator with a pending unit attention condition (i.e., before the
de\ice 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 aftention
corjdition‘shall be cleared for that initiator by the REPORT LUNS command. Unit attention conditions estaplished
for pther reasons shall not be cleared by the REPORT LUNS command (see SAM-2).

The REPORT LUNS data should be returned even though the device server is not ready for other commands. To
minimize delays after a hard reset or power-up condition, the default report of the logical unit inventory should be
available without incurring any media access delays. The default report of the logical unit inventory shall contain at
least LUN O.

If the logical unit inventory changes for any reason, including completion of initialization, removal of a logical unit,
or creation of a logical unit, the device server shall generate a unit attention command for all initiators (see SAM-2).
The device server shall set the additional sense code to REPORTED LUNS DATA HAS CHANGED.
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The execution of a REPORT LUNS command to any valid and installed logical unit shall clear the REPORTED
LUNS DATA HAS CHANGED unit attention condition for all logical units of that target with respect to the requesting
initiator. A valid and installed logical unit is one having a PERIPHERAL QUALIFIER of 000b in the standard INQUIRY
data (see 7.3.2).

The device server shall report those devices in the logical unit inventory using the format shown in table 100.

Table 100 — REPORT LUNS parameter list format

Bit 7 5 4 3 2 0
Dyte
0 MSB
( ) LUN LIST LENGTH (N-7)
3 (L$B)
4 MSB
( ) Reserved
7 (LSB)
LUN list
8 MSB
( ) First LUN
15 (L$B)
h-7 MSB
( ) Last LUN
n (LSB)

The LUN LIST LENGTH field shall contain the length in bytes of the LUN list that is available to be transferre
LUN list length is the number of logical unit numbers' in the logical unit inventory multiplied by eight
alldcation length in the CDB is too small to transfer;information about the entire logical unit inventory, the L

length value shall not be adjusted to reflect the truncation.

d. The
If the
UN list
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7.20 REQUEST SENSE command

7.20.1 REQUEST SENSE command introduction

The REQUEST SENSE command (see table 101) requests that the device server transfer sense data to the appli-

cation client.
Table 101 — REQUEST SENSE command
Bit 7 5 5 4 3 2 1 9
Blyte
0 OPERATION CODE (03h)
1 Reserved
2 Reserved
3 Reserved
4 ALLOCATION LENGTH
5 CONTROL

Semse data shall be available and cleared under the conditions defined in SAM3;2. If the device server has n

ser
AD

If th
isr
add

se data available to return, it shall return a sense key of NO SENSE-and an additional sense codsg
DITIONAL SENSE INFORMATION.

e device server is in the standby power condition or idle power.condition when a REQUEST SENSE co
bceived and there is no ACA or CA condition, the device server shall return a sense key of NO SENSE
itional sense code of LOW POWER CONDITION ON..-On completion of the command the logical ur

retlirn to the same power condition that was active befere'the REQUEST SENSE command was recei

RE

QUEST SENSE command shall not reset any active‘power condition timers.

The device server shall return CHECK CONDITION status for a REQUEST SENSE command only tg

eXd

If a

eption conditions specific to the command jitself. For example:

a) Aninvalid field value is detected.in;the CDB;

b) An unrecovered parity error is"detected by the service delivery subsystem; or
c) A target malfunction that prevents return of the sense data.

recovered error occurs during the processing of the REQUEST SENSE command, the device serv

retdirn the sense data with-GOOD status. If a device server returns CHECK CONDITION status for a RE

SE

NO

De

If the alloeation length is eighteen or greater, and a device server returns less than eighteen bytes of d

NSE command, the sense data may be invalid.
E 28 The sense data appropriate to the selection of an invalid logical unit is defined in SAM-2.

ice servers, 'shall be capable of returning eighteen bytes of data in response to a REQUEST SENSE con

o other
of NO

mmand
and an
it shall
ved. A

report

er shall
DUEST

hmand.

lication client should assume that the bytes not transferred would have been zeros had the device

rned those bytes Appllcat|on cllents may determlne how much sense data has been returned by exa

ata, the

server
mining
ervers

shaII not adjust the addltlonal sense length to reflect truncat|on if the aIIocat|on Iength is less than the sense data
available.
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The sense data format for response codes 70h (current errors) and 71h (deferred errors) are defined in table 102.

Table 102 — Response codes 70h and 71h sense data format

Bit 7 6 5 4 3 2 1 0
Byte
0 VALID RESPONSE CODE (70h or 71h)
u y Obsotete
2 FILEMARK | EOM ILI Reserved SENSE KEY
3 (MSB)
INFORMATION
6 (LSB)
7 ADDITIONAL SENSE LENGTH (n-7)
8 (MSB)
COMMAND-SPECIFIC INFORMATION
11 (LSB)
12 ADDITIONAL SENSE CODE
13 ADDITIONAL SENSE CODE QUALIFIER
14 FIELD REPLACEABLE UNIT<CODE
15 SKSV
SENSE-KEY SPECIFIC
17
18 -
Additional Sense bytes
n

A VALID bit of zero indicates that the INFORMATION figld'is not as defined in this standard. A VALID bit of one in
the|INFORMATION field contains valid information‘as defined in this standard. Device servers shall implem

VAUID bit.

Regponse code value 70h (current errots)is described in 7.20.4. Device servers shall implement respong
70R. Response code value 71h (deferred errors) is described in 7.20.5. Implementation of response codsg
optjonal. Response code 7Fh is for a vendor specific sense data formats. Response code values of 72h

and 00h to 6Fh are reserved.

The obsolete byte 1 contained information used by the COPY command.

The FILEMARK bit is_mandatory for sequential-access devices, and this bit is reserved for all other device ty
FILEMARK bit of one.indicates that the current command has read a filemark or setmark. The ADDITIONAL
cobk field maysbe used to indicate whether a filemark or setmark was read. Reporting of setmarks is optio
indjcated by‘the' Rsmk bit for sequential-access devices in the configuration parameters page. (See SSC.)

The end-of-medium (EOM) bit is mandatory for sequential-access and printer devices, and this bit is reserve
othler’device types. An EOM bit of one indicates that an end-of-medium condition (e.g., end-of-pg

dicates
ent the

e code
71his
to 7Eh

pes. A
SENSE
nal and

d for all

rtition,

beginning-of-partition, or out-of-paper) exists. For sequential-access devices, this bit indicates that the unit is at or
past the early-warning if the direction was forward, or that the command was not completed because
beginning-of-partition was encountered if the direction was reverse. (See SSC.)

An incorrect length indicator (iL1) bit of one usually indicates that the requested logical block length did not match
the logical block length of the data on the medium. Examples of other conditions indicated by the iLI bit being set to
one include media interchange incompatibilities where the recorded logical block length is too large for the device

server to read.

The SENSE KEY, ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER fields provide a hierarchy of infor-
mation. The intention of the hierarchy is to provide a top-down approach for an application client to determine
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information relating to the error and exception conditions. The sense key provides generic categories in which
error and exception conditions may be reported. Application clients typically use sense keys for high level error
recovery procedures. Additional sense codes provide further detail describing the sense key. Additional sense
code qualifiers add further detail to the additional sense code. The additional sense code and additional sense
code qualifier may be used by application clients where sophisticated error recovery procedures require detailed
information describing the error and exception conditions.

The SENSE KEY field is mandatory and indicates generic information describing an error or exception condition. The
sense keys are defined in 7.20.6.

Thé contents of the INFORMATION 1leld 1S device-type or command speciiic and Is defined within the appropriate
staphdard for the device type or command of interest. Device servers shall implement the INFORMATION field.
Unless specified otherwise, this field contains:

a) the unsigned logical block address associated with the sense key, for direct-access dévices (device type
0), write-once devices (device type 4), CD-ROM devices (device type 5), and optiecal memory devices
(device type 7). If the logical block address value cannot be represented in four’bytes, the vALID bit shall
be set to zero;

b) the difference (residue) of the requested length minus the actual length in either bytes or blocks, a$ deter-
mined by the command, for sequential-access devices (device type 1), printer devices (device fype 2),
processor devices (device type 3) and some direct access device commands, except as defined for d)
below. Negative values are indicated by two's complement notation;

c) the difference (residue) of the requested number of blocks minus the actual number of blocks capied or
compared for the current segment descriptor of an EXTENDED-COPY command; or

d) for sequential-access devices operating in buffered modes/1h or 2h that detect an unrecoverable write
error when unwritten data blocks, filemarks, or setmarks-emain in the buffer, the value of the INFORMATION
field for all commands shall be:
A) the total number of data blocks, filemarks, and\setmarks in the buffer if the device is in fixef block

mode (i.e., BLOCK LENGTH field of the MODE SENSE block descriptor is non-zero and the FIxgD bit of
the WRITE command is one); or
B) the number of bytes in the buffer, including filemarks and setmarks, if the device is in variable mode
(i.e., the FIXED bit of the WRITE comimand is zero).

For additional information on the use of the INFORMATION field by sequential-access devices see SSC.

The ADDITIONAL SENSE LENGTH field indicates the number of additional sense bytes to follow. If the allocation length
of the CDB is too small to transfer, dll of the additional sense bytes, the additional sense length is not adjysted to
reflect the truncation.

Thg COMMAND-SPECIFIC INFORMATION field contains information that depends on the command that encountdgred the
exg¢eption condition.Eurther meaning for this field is defined within the command description. The
CONMMAND-SPECIFIC INEORMATION field is mandatory if the device server supports any of the following commands:
EX[TENDED COPY_and REASSIGN BLOCKS.

The additionahsense code (ASC) indicates further information related to the error or exception condition repprted in
the|SENSE«EYfield. Device servers shall support the ADDITIONAL SENSE CODE field. Support of the additiongl sense
codes not’explicitly required by this standard is optional. A list of additional sense codes is in 7.20.6. If thel device
serper-does not have further information related to the error or exception condition, the additional sense code is set
to NOADDITIONALT SENSETNFORMATION:

The additional sense code qualifier (ASCQ) indicates detailed information related to the additional sense code.
The additional sense code qualifier is optional. If the error or exception condition is reportable by the device, the
value returned shall be as specified in 7.20.6. If the device server does not have detailed information related to the
error or exception condition, the additional sense code qualifier is set to zero.

Non-zero values in the FIELD REPLACEABLE UNIT CODE field are used to define a device-specific mechanism or unit
that has failed. A value of zero in this field shall indicate that no specific mechanism or unit has been identified to
have failed or that the data is not available. The FIELD REPLACEABLE UNIT CODE field is optional. The format of this
information is not specified by this standard. Additional information about the field replaceable unit may be
available in the ASCII information page (see 8.4.3), if supported by the device server.
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The SENSE-KEY SPECIFIC bytes are described in 7.20.3, below.

The additional sense bytes may contain command specific data, peripheral device specific data, or vendor specific
data that further defines the nature of the CHECK CONDITION status.

7.20.3 Sense-key specific

A sense-key specific valid (sksv) bit of one indicates the SENSE-KEY SPECIFIC field contains valid information as
defined in this standard. The sksv bit and SENSE-KEY SPECIFIC field are optional. The definition of this field is deter-
mined by the value of the SENSE KEY field. This field is reserved for sense keys not described below. An sksv

val{ie of zero indicates that this Tield IS not as defined Dy tnis standard.

If the sense key is ILLEGAL REQUEST and the sKksv bit is set to one, then the SENSE-KEY SPECIFIC field)shall be as
deflned as shown in table 103. The FIELD POINTER field indicates which parameters in the CDB orthe data |jparam-

etefs are in error.

Table 103 — Field pointer bytes

Bit
Byte 7 6 5 4 3 1 (
15 SKSV c/p Reserved BPV BIT POINTER
16 (MSB)
FIELD POINTER
17 (L$B)

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

A Hit pointer valid (BPV) bit of zero indicates that the value in the BIT POINTER field is not valid. A BpPv biff of one
ind|cates that the BIT POINTER field specifies which bit of'the byte designated by the FIELD POINTER field is in error.
Wheen a multiple-bit field is in error, the BIT POINTERAield shall point to the most-significant (left-most) bit 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-bytg field is
in grror, the field pointer shall point to_the-most-significant (i.e., left-most) byte of the field. If several consecutive
bytes are reserved, each shall be treated as a single-byte field.

NO[E 29 Bytes identified as beipg\in'error are not necessarily the place that has to be changed to correct the problem.

If the sense key is RECOVERED ERROR, HARDWARE ERROR or MEDIUM ERROR and if the sksv bit|is one,
the|SENSE-KEY sPECIFICHield shall be as shown in table 104.

Table 104 — Actual retry count bytes

Bit
Byte 7 6 5 4 3 1 (
15 SKSV Reserved
16 VSB
{ J ACTUAL RETRY COUNT
17 (LSB)

The ACTUAL RETRY COUNT field returns vendor specific information on the actual number of retries of the recovery
algorithm used in attempting to recover an error or exception condition.

NOTE 30 This field should be computed in the same way as the retry count fields within the error recovery page of the

MODE SELECT command.
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If the sense key is NOT READY or NO SENSE and the sksv bit is one, the SENSE-KEY SPECIFIC field shall be as

shown in table 105.

Table 105 — Progress indication bytes

Bit
Byte 7 6 5 4 3 2 1 0
15 SKSV Reserved
16 MSB
( ) PROGRESS INDICATION
17 (LSB)

Th¢ PROGRESS INDICATION field is a percent complete indication in which the returned value is the Aumerator that

hag 65 536 (10000h) as its denominator. The progress indication shall be based upon the total eperation.

NO['E 31 Itis intended that the progress indication be time related. However, since for example format time varies

with the

nunpber of defects encountered, etc., it is reasonable for the device server to assign values to various. steps within the process.

Theg granularity of these steps should be small enough to provide reasonable assurances to the application client that
is bping made.

If the sense key is COPY ABORTED and the sksv bit is one, the SENSE-KEY'\SPECIFIC field shall be as sH
table 106.

Table 106 — Segment pointer bytes

rogress

own in

Bit
Byte 7 6 5 4 3 2 1 (
15 SKSV Reserved SD Reserved BPV BIT POINTER
16 (MSB)
FIELD,POINTER

17 (LSB)
The segment descriptor (sb) bit indicates whether the field pointer is with reference to the start of the parameter list
or to the start of a segment descriptor. An.Sb value of zero indicates that the field pointer is relative to the|start of

thel parameter list. An sD value of anetindicates 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 7.2.3).
A Hit pointer valid (BPV) bit of zero indicates that the value in the BIT POINTER field is not valid. A BPV bit
ind|cates that the BIT POINTER fi€ld specifies which bit of the byte designated by the FIELD POINTER field is i
When a multiple-bit field isTin-error, the BIT POINTER field shall point to the most-significant (i.e., left-most) b
field.

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

NOJ'E 32 Ifthe ‘parameter list is in excess of 65 528 bytes in length and sp is 0, the FIELD POINTER value may not f
bytes provided by the sense key specific format definition.

7.2D4Current errors

of one
n error.
t of the

it in two

Response code 70h (current error) indicates that the CHECK CONDITION status returned is the result of an error

or exception condition on the task that returned the CHECK CONDITION status or a protocol specific

failure

condition. This includes errors generated during processing of the command. It also includes errors not related to
any command that are first observed during processing of a command (e.g., disk servo-mechanism failure,

off-track errors, or power-up test errors).

7.20.5 Deferred errors

Response code 71h (deferred error) indicates that the CHECK CONDITION status returned is the result of an error
or exception condition that occurred during processing of a previous command for which GOOD status has already
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been returned. Such commands are associated with use of the immediate bit and with some forms of caching.
Device servers that implement these features shall implement deferred error reporting.

The deferred error indication may be sent at a time selected by the device server through use of the asynchronous
event reporting mechanism (see SAM-2), if AER is supported by both the application client and device server.

If AER is not supported, the deferred error may be indicated by returning CHECK CONDITION status to an appli-
cation client on the appropriate initiator as described later in this subclause. A subsequent REQUEST SENSE
command shall return the deferred error sense information.

If tH
for
shd

NO
cati
syn
that
nizi

a)

b)

rety

If no external intervention is necessary to recover a deferred error, a deferred error indication shal
posted unless required by the error handling parameters of a MODE SELECT command. The occ
of the error may be logged if statistical or error logging is supported;

If it is possible to associate a deferred error with an initiator and with a particular function or a pa
subset of data, and the error is either unrecovered or required to be reportedby the mode param
deferred error indication shall be returned to an application client on the/nitiator associated with th
If an application client on an initiator other than the initiator associated with'the error attempts acces
particular function or subset of data associated with the deferred error and the 7sT field equals 00
8.3.6), the command attempting the access shall be responded toraecording to the requirements in

If an application client on an initiator other than the initiator asseciated with the error attempts acces
particular function or subset of data associated with the deferred error and the TST field equals 00
command attempting the access shall not be blocked hy;the deferred error and the cause of the d
error may result in an error being reported for the command attempting the access;

If the device server is unable to associate a deferred error with an initiator or with a particular su
data, the device server shall return a deferred ergor indication to an application client on each init
multiple deferred errors have accumulated foran‘initiator, only the last error shall be returned,;

If the device server is unable to associate avdeferred error with a particular logical unit, the device
shall return a deferred error indication to an-application client associated with any logical unit on the
priate initiator; or

If a task has never entered the enabled task state, and a deferred error occurs, the task shall be tern
with CHECK CONDITION status(and deferred error information posted in the sense data. Ifad
error occurs after a task has éntered the enabled task state and the task is affected by the error, t
shall be terminated by CHECK CONDITION status and the current error information shall be retu
the sense data. In this.Case, if the current error information does not adequately define the deferre
condition, a deferred-error may be returned after the current error information has been recoveré
deferred error occurs-after a task has entered the enabled task state and the task completes succe
the device server;may choose to return the deferred error information after the completion of the
command inccanjunction with a subsequent command that has not begun processing.

€ task terminaies wi Status and the SeNse data describes a deferred error the command
the terminated task shall not have been processed. After the device server detects a deferred errorcon
Il return a deferred error according to the following rules:

ition, it

not be
irrence

rticular
pters, a
e error.
5 to the
Db (see
S5AM-2,
5 to the
1b, the
eferred

bset of
ator. If

server
appro-

hinated
eferred
he task
rned in
d error
ed. If a
ssfully,
current

TE 33 A deferred error may indicate that an operation was unsuccessful long after GOOD status was returned. If the appli-
bn client is-unable to replicate or recover from other sources the data that is being written using buffered write opé
Chronization-commands should be performed before the critical data is destroyed in the host. This is necessary to
recoveryractions may be taken if deferred errors do occur in the storing of the data. If AER is not implemented, the §
hg-process should provide the necessary commands to allow returning CHECK CONDITION status and sub

rations,
be sure
ynchro-
sequent

rning of deferred error sense information after all buffered operations are quaranteed to be complete.
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7.20.6 Sense key and sense code definitions

The sense keys are defined in table 107.

Table 107 — Sense key descriptions

Sense
key Description

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

RECOVERED ERROR. Indicates that the last command completed successfully, with-some
recovery action performed by the device server. Details may be determinable by examining the
additional sense bytes and the INFORMATION field. When multiple recovered errorsoccur during
one command, the choice of which error to report (first, last, most severe, etc.).iswendor spedific.

1h

NOT READY. Indicates that the logical unit addressed cannot be accessedy Q@perator intervemtion

2h may be required to correct this condition.

MEDIUM ERROR. Indicates that the command terminated with a non-recovered error conditipn

that was probably caused by a flaw in the medium or an error in the\tecorded 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).

HARDWARE ERROR. Indicates that the device server detected a non-recoverable hardwarg fail-
4h ure (e.g., controller failure, device failure, or parity errofywhile performing the command or during a
self test.

ILLEGAL REQUEST. Indicates that there was an.illegal parameter in the CDB or in the additipnal
parameters supplied as data for some commands (e.g., FORMAT UNIT or SEARCH DATA). If the
5h device server detects an invalid parameterin-the CDB, then it shall terminate the command without
altering the medium. If the device server detects an invalid parameter in the additional parameters
supplied as data, then the device sernyer may have already altered the medium.

3h

UNIT ATTENTION. Indicates that the removable medium may have been changed or the target

6h has been reset. See SAM-2 forunore detailed information about the unit attention condition.

DATA PROTECT. Indicatesthat a command that reads or writes the medium was attempted pn a

7h block that is protected frem this operation. The read or write operation is not performed.

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

9h VENDORGPECIFIC. This sense key is available for reporting vendor specific conditions.

COPY-ABORTED. Indicates an EXTENDED COPY command was aborted due to an error
condition on the source device, the destination device, or both (see 7.2.3).

ABORTED COMMAND. Indicates that the device server aborted the command. The application
client may be able to recover by trying the command again.
Ch Obsolete

MOLLIMNME O/ MW\ Lo liaotac thaot o b fforad CAC] Ao L oo, A == | POt
VOTONWITE OVENRT COVV . Ot atT S TTar A ouTnCTC O o T o o vicTTas Treat U te oo parat n

Ah

Bh

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.)

Eh MISCOMPARE. Indicates that the source data did not match the data read from the medium.

Dh

Fh Reserved
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The additional sense codes and additional sense code qualifiers are defined in table 108.

Table 108 — ASC and ASCQ assignments (part 1 of 11)

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

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)
C- COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)

SC ASCQ DTLPWRSOMCAEBK Description

9h 03h DTLPWRSOMCAEBK "BUS DEVICE RESET FUNCTION OCCURRED

A

g7h 02h A ADD LOGICAL UNIT FAILED

I3h 00h D W (0] B K ADDRESS MARK NOT FOUND FOR{DATA FIELD

IJ2h 00h D W (0] B K ADDRESS MARK NOT FOUND EQRD FIELD

g7h 08h A ASSIGN FAILURE OCCURRED

47h  03h T R ASSOCIATED WRITE PROTECT

47h 04h DTLPWRSOMCAEBK ASYNCHRONOUS INFORMATION PROTECTION ERROR DETECQTED
g7h 06h A ATTACHMENT OF LOGICAL UNIT FAILED

doh 11h R AUDIO PLAY OPERATION IN PROGRESS

doh 12h R AUDIO PLAY OPERATION PAUSED

doh 14h R AUDIO PLAY OPERATION STOPPED DUE TO ERROR
doh 13h R AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED
g6h 00h S AUTOMATIC-DOCUMENT FEEDER COVER UP

géh 01h S AUTOMATIC DOCUMENT FEEDER LIFT UP

doh 04h T S BEGHNINING-OF-PARTITION/MEDIUM DETECTED
oCch 06h DT W 0] B BLOCK NOT COMPRESSIBLE

J4h  04h T BL.OCK SEQUENCE ERROR

2

]

3

3

3

3

3

3

g

lh OEh DT WR O B CANNOT DECOMPRESS USING DECLARED ALGORITHM
Oh 06h DT WR O B CANNOT FORMAT MEDIUM - INCOMPATIBLE MEDIUM
Oh 02h DT WR O B K CANNOT READ MEDIUM - INCOMPATIBLE FORMAT
Oh 0lh DT WR O B K CANNOT READ MEDIUM - UNKNOWN FORMAT
Oh  08h R CANNOT WRITE - APPLICATION CODE MISMATCH
Oh O5h DT WR \O B K CANNOT WRITE MEDIUM - INCOMPATIBLE FORMAT
Oh 04h DT WR) O B K CANNOT WRITE MEDIUM - UNKNOWN FORMAT
2h  00h T CARTRIDGE FAULT
3h 00h R CD CONTROL ERROR

24h 01h DANVPWRSOMCAEBK CDBDECRYPTION ERROR

FFh 02h BT LPWRSOMC B K CHANGED OPERATING DEFINITION

11h 06h WR O B CIRC UNRECOVERED ERROR

30h O03h=~"DT R K CLEANING CARTRIDGE INSTALLED

3oh «O/hh DTL WRSOM AEBK CLEANING FAILURE

don~17h DTL WRSOM AEBK CLEANING REQUESTED
AR—O0RF—BF+PW-R-S-O-M-C-AERBK—COMMANBPHASEERROR

2Ch 00h DTLPWRSOMCAEBK COMMAND SEQUENCE ERROR

6Eh 00h A COMMAND TO LOGICAL UNIT FAILED

2Fh 0Oh DTLPWRSOMCAEBK COMMANDS CLEARED BY ANOTHER INITIATOR
3Fh 04h DT WR OMCAEBK COMPONENT DEVICE ATTACHED

OCh 04h DT W 0] 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

Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assignments (part 2 of 11)

D- DIRECT ACCESS DEVICE (SBC) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used
P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)
C- COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
ASC ASCQ DTLPWRSOMCAE B K Description
50h 22h D B CONTROLLER IMPENDING FAILURE DATA ERROR RATE TOO HIGH
CONTROLLER IMPENDING FAILURE DRIVE CALIBRATION RETRY
50h 2Ch D B COUNT
50h 21h D B CONTROLLER IMPENDING FAILURE/DRIVE ERROR RATE TOO|HIGH
50h 20h D B CONTROLLER IMPENDING FAILURE GENERAL HARD DRIVE FAILURHE
50h 23h D B CONTROLLER IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
50h 2Ah D B CONTROLLER IMPENDING FAH.URE SEEK TIME PERFORMANCE
50h 2Bh D B CONTROLLER IMPENDING,FAILURE SPIN-UP RETRY COUNT
50h 26h D B CONTROLLER IMPENBING FAILURE START UNIT TIMES TOO HIGH
50h 29h D B CONTROLLER IMPENDING FAILURE THROUGHPUT PERFORMANCE
50h 24h D B CONTROLLER IMPENDING FAILURE TOO MANY BLOCK REASS$IGNS
2Bh 0OOh DTLPWRSO C K COPY CANNOT-EXECUTE SINCE HOST CANNOT DISCONNECT
COPY PROTECTION KEY EXCHANGE FAILURE - AUTHENTICATION
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 PRHSENT
J6h oDh DTLPWRSO C K. (GOPY SEGMENT GRANULARITY VIOLATION
oph 05h DTLPWRSO CA K “COPY TARGET DEVICE DATA OVERRUN
Obh 04h DTLPWRSO CA K COPY TARGET DEVICE DATA UNDERRUN
Obh 02h DTLPWRSO CA 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
50h 35h D B DATA CHANNEL IMPENDING FAILURE ACCESS TIMES TOO HIGH
50h 37h D B DATA CHANNEL IMPENDING FAILURE CHANNEL PARAMETRICE
50h 38h D B DATA CHANNEL IMPENDING FAILURE CONTROLLER DETECTHD
50h 32h D B DATA CHANNEL IMPENDING FAILURE DATA ERROR RATE TOQ HIGH
DATA CHANNEL IMPENDING FAILURE DRIVE CALIBRATION RE[TRY
50h 3Ch .. D B COUNT
50h 31h-~"D B DATA CHANNEL IMPENDING FAILURE DRIVE ERROR RATE TOPD HIGH
DATA CHANNEL IMPENDING FAILURE GENERAL HARD DRIVE
5ph”~\30h D B
FAILURE
h—33h—b B BAFA-CHANNEEPENBINGFAEURESEEKERRORRATEFSO 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 DTLPWRSOMCA BK DATADECRYPTION ERROR
0OCh 05h DT w O B DATA EXPANSION OCCURRED DURING COMPRESSION
69h 00h A DATA LOSS ON LOGICAL UNIT
41h 00h D DATA PATH FAILURE (SHOULD USE 40 NN)
47h 0lh DTLPWRSOMCAEBK DATAPHASE CRC ERROR DETECTED
4Bh 00h DTLPWRSOMCAERBK DATAPHASE ERROR
Annex C contains the ASC and ASCQ assignments in numeric order.



https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

14776-452 © ISO/IEC:2005(E) - 149 -

Table 108 — ASC and ASCQ assignments (part 3 of 11)

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

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)
C - COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)

SC ASCQ DTLPWRSOMCAEBK Description

A
I1h 07h W (0] B DATA RE-SYNCHRONIZATION ERROR
03h D w (O] B K DATA SYNC ERROR - DATA AUTO-REALEOCATED
0lh D w (0] B K DATA SYNC ERROR - DATA REWRITTEN
04h D W (0] B K DATA SYNC ERROR - RECOMMENDB,REASSIGNMENT
02h D W (0] B K DATA SYNC ERROR - RECOMMEND REWRITE
ooh D W (0] B K DATA SYNCHRONIZATION MARK-ERROR
obh DT WR O B DE-COMPRESSION CRC ERROR
00h T DECOMPRESSION EXCEPTION LONG ALGORITHM ID
NNh T DECOMPRESSION EXCEPTION SHORT ALGORITHM ID OF NN
ooh D (0] K DEFECT LIST ERROR
03h D (0] K DEFECT LIST ERROR IN GROWN LIST
02h D (0] K DEFECT LIST, ERROR IN PRIMARY LIST
0th D (0] K DEFECT LIST NOT AVAILABLE
o0oh D 0] B K DEFECT 44ST NOT FOUND
0ith D w (0] B K DEFECT MST UPDATE FAILURE

05h DT WR OMCAEBK DEVICEIDENTIFIER CHANGED
04h DTLPWRSOMCAEBK DEVICE INTERNAL RESET
NNh DTLPWRSOMCAEBK,DIAGNOSTIC FAILURE ON COMPONENT NN (80H-FFH)

02h S DOCUMENT JAM IN AUTOMATIC DOCUMENT FEEDER

03h S DOCUMENT MISS FEED AUTOMATIC IN DOCUMENT FEEDER
DRIVE REGION MUST BE PERMANENT/REGION RESET COUNT

05h R
ERROR

OFh DTLPWRSOMCAEBK ECHOBUFFER OVERWRITTEN

04h R EMPTY OR PARTIALLY WRITTEN RESERVED TRACK

0O0h DTLPWRSOMCAEBK ENCLOSURE FAILURE

00h DTLPWRSOMCAEBK ENCLOSURE SERVICES FAILURE

03h DTLRWRSOMCAEBK ENCLOSURE SERVICES TRANSFER FAILURE

04h DTL-PWRSOMCAEBK ENCLOSURE SERVICES TRANSFER REFUSED

02h  DANPWRSOMCAEBK ENCLOSURE SERVICES UNAVAILABLE

OFh R END OF MEDIUM REACHED

00h R END OF USER AREA ENCOUNTERED ON THIS TRACK

05h TL S END-OF-DATA DETECTED

03h T END-OF-DATA NOT FOUND

02h T S END-OF-PARTITION/MEDIUM DETECTED

06k + R—O ERASEFAHURE

01h R ERASE FAILURE - INCOMPLETE ERASE OPERATION DETECTED

0O0h DTLPWRSO CA K ERROR DETECTED BY THIRD PARTY TEMPORARY INITIATOR
0OOh DTLPWRSOMCAEBK ERRORLOGOVERFLOW

10h R ERROR READING ISRC NUMBER

OFh R ERROR READING UPC/EAN NUMBER

02h DT WRSO B K ERROR TOO LONG TO CORRECT

06h B ESN - DEVICE BUSY CLASS EVENT

04h B ESN - MEDIA CLASS EVENT

02h B ESN - POWER MANAGEMENT CLASS EVENT
00h B EVENT STATUS NOTIFICATION

02h T EXCESSIVE WRITE ERRORS

Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assignments (part 4 of 11)

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

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)

C - COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)

ASC ASCQ DTLPWRSOMCAEB K Description
g7h 04h A EXCHANGE OF LOGICAL UNIT FAILED
3Bh 07h L FAILED TO SENSE BOTTOM-OF-FORM
3Bh 06h L FAILED TO SENSE TOP-OF-FORM
50h 00h DTLPWRSOMCAEBK FAILURE PREDICTION THRESHOLB,EXCEEDED
50h FFh DTLPWRSOMCAEBK FAILURE PREDICTION THRESHOLD EXCEEDED (FALSE)
doh 0O1h T FILEMARK DETECTED
14h 02h T FILEMARK OR SETMARK NOT-FOUND
50h 65h D B FIRMWARE IMPENDING FAILURE ACCESS TIMES TOO HIGH
5ph 67h D B FIRMWARE IMPENDING FAILURE CHANNEL PARAMETRICS
50h 68h D B FIRMWARE IMPENDING FAILURE CONTROLLER DETECTED
50h 62h D B FIRMWARE IMPENDING FAILURE DATA ERROR RATE TOO HIGH

FIRMWARE IMPENDING FAILURE DRIVE CALIBRATION RETRY
50h 6Ch D B COUNT
50h 61h D B FIRMWAREIMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
50h 60h D B FIRMWARE IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
50h 63h D B FIRMWARE IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
5p0h 6Ah D B FIRMWARE IMPENDING FAILURE SEEK TIME PERFORMANCE
50h 6Bh D B FIRMWARE IMPENDING FAILURE SPIN-UP RETRY COUNT
50h 66h D B FIRMWARE IMPENDING FAILURE START UNIT TIMES TOO HIGH
50h 69 D B FIRMWARE IMPENDING FAILURE THROUGHPUT PERFORMANCE
50h 64h D B FIRMWARE IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
doh 02h WR O K FOCUS SERVO FAILURE
3ilh 01h D L R O B FORMAT COMMAND FAILED
58h 00h (0] GENERATION DOES NOT EXIST
ICh 02h D (0] B K GROWN DEFECT LIST NOT FOUND
50h 15h D B HARDWARE IMPENDING FAILURE ACCESS TIMES TOO HIGH
50h 17h D B HARDWARE IMPENDING FAILURE CHANNEL PARAMETRICS
50h 18h D B HARDWARE IMPENDING FAILURE CONTROLLER DETECTED
50h 12h D B HARDWARE IMPENDING FAILURE DATA ERROR RATE TOO HIGH

HARDWARE IMPENDING FAILURE DRIVE CALIBRATION RETRY
5ph 1Ch .. D B

COUNT
5Dh 1Ih D B HARDWARE IMPENDING FAILURE DRIVE ERROR RATE TOO H|GH
50h «10h D B HARDWARE IMPENDING FAILURE GENERAL HARD DRIVE FAIJURE
5ph- 13h D B HARDWARE IMPENDING FAILURE SEEK ERROR RATE TOO HIGH

F—HAh—P B HARBWAREHARENBINGFAHURE-SEEKFMERERFSRMANGE

5Dh 1Bh D B HARDWARE IMPENDING FAILURE SPIN-UP RETRY COUNT
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
27th 01h DT WR O B K HARDWARE WRITE PROTECTED
09h 04h DT WR O B HEAD SELECT FAULT

0O0Oh 06h DTLPWRSOMCAEBK I/OPROCESS TERMINATED

10h 00h D W (0] B K ID CRC OR ECC ERROR

56h 03h DTLPWRSO CA K IDLE CONDITION ACTIVATED BY COMMAND

56h 0lh DTLPWRSO CA K IDLE CONDITION ACTIVATED BY TIMER

22h 00h D ILLEGAL FUNCTION (USE 20 00, 24 00, OR 26 00)

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



https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

14776-452 © ISO/IEC:2005(E)

- 151 -

Table 108 — ASC and ASCQ assignments (part 5 of 11)

D- DIRECT ACCESS DEVICE (SBC) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used
P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)
C- COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
ASC ASCQ DTLPWRSOMCAE B K Description
g4h 00h R ILLEGAL MODE FOR THIS TRACK
2Ch 05h B ILLEGAL POWER CONDITION REQUEST!
Bh 01h DT WR OM B IMPORT OR EXPORT ELEMENT ACCESSED
30h 00h DT WR OM B K INCOMPATIBLE MEDIUM INSTALLED
11h 08h T INCOMPLETE BLOCK READ
opbh 03h DTLPWRSO CA K INCORRECT COPY TARGET BEVICE TYPE
47h 03h DTLPWRSOMCAEBK INFORMATION UNIT CRC ERROR DETECTED
6Ah  00h A INFORMATIONAL, REFERA® LOG
48h 00h DTLPWRSOMCAEBK INITIATOR DETECTED(ERROR MESSAGE RECEIVED
26h 0Bh DTLPWRSO C K INLINE DATA LENGTH EXCEEDED
3Fh 03h DTLPWRSOMCAEBK INQUIRY DATA HAS CHANGED
85h 04h DTLPWRSOM AE INSUFFICIENT REGISTRATION RESOURCES
g5h 02h DTLPWRSOM AE K INSUFFICIENT\RESERVATION RESOURCES
55h 03h DTLPWRSOMCAE INSUFFIGIENT RESOURCES
2Eh 00h R INSUFRICIENT TIME FOR OPERATION
4h 00h DTLPWRSOMCAEBK INTERNAL TARGET FAILURE
41h 02h R INVALID ADDRESS FOR WRITE
3bh 00Oh DTLPWRSOMCAE K_dNVALIDBITS IN IDENTIFY MESSAGE
J4h  02h T INVALID CDB FIELD WHILE IN EXPLICIT BLOCK ADDRESS MODEL
24h  03h T INVALID CDB FIELD WHILE IN IMPLICIT BLOCK ADDRESS MODEL
2Ch 02h S INVALID COMBINATION OF WINDOWS SPECIFIED
0h 00h DTLPWRSOMCAEBK INVALID COMMAND OPERATION CODE
4ih 01h DT WR OM B K INVALID ELEMENT ADDRESS
24h 00Oh DTLPWRSOMCAEBK INVALID FIELD IN CDB
46h 00Oh DTLPWRSOMCAERBK INVALID FIELD IN PARAMETER LIST
4h 00h DTLPWRSOMCAEBK INVALID MESSAGE ERROR
26h 0OCh DTLRWRSO C K INVALID OPERATION FOR COPY SOURCE OR DESTINATION
g4h 01h R INVALID PACKET SIZE
46h 04h DAWPWRSOMCAERBK INVALID RELEASE OF PERSISTENT RESERVATION
11h 05h WR O B L-EC UNCORRECTABLE ERROR
goh 00h S LAMP FAILURE
5Bh 02b~"DTLPWRSOM K LOG COUNTER AT MAXIMUM
8Bh «00hh DTLPWRSOM K LOG EXCEPTION
5Bh-.03h DTLPWRSOM K LOG LIST CODES EXHAUSTED
28— 02h— B F+—W-R-S-OM-ECAFE—K—OSPARAMETERS CHANGED
2l1lh 00h DT WR OM B K LOGICAL BLOCK ADDRESS OUT OF RANGE
08h 03h DT R OM B K LOGICAL UNIT COMMUNICATION CRC ERROR (ULTRA-DMA/32)
08h 0Oh DTL WRSOMCAERBK LOGICAL UNIT COMMUNICATION FAILURE
08h 02h DTL WRSOMCAEBK LOGICAL UNIT COMMUNICATION PARITY ERROR
08h 0lh DTL WRSOMCAERBK LOGICAL UNIT COMMUNICATION TIME-OUT
05h 00h DTL WRSOMCAERBK LOGICAL UNIT DOES NOT RESPOND TO SELECTION
4Ch 00h DTLPWRSOMCAEBK LOGICAL UNIT FAILED SELF-CONFIGURATION
3Eh 03h DTLPWRSOMCAEBK LOGICAL UNIT FAILED SELF-TEST
3Eh 0lh DTLPWRSOMCAEBK LOGICAL UNIT FAILURE
5Dh 02h R LOGICAL UNIT FAILURE PREDICTION THRESHOLD EXCEEDED
3Eh 0Oh DTLPWRSOMCAEBK LOGICAL UNIT HAS NOT SELF-CONFIGURED YET
Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assignments (part 6 of 11)

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

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)
C - COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)

SC ASCQ DTLPWRSOMCAEBK Description

4h 0lh DTLPWRSOMCAEBK LOGICAL UNIT IS IN PROCESS OF BECOMING 'READY

8h 00h A LOGICAL UNIT NOT CONFIGURED

4h 00h DTLPWRSOMCAERBK LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE

4h 04h DTL R O B LOGICAL UNIT NOT READY, FORMAT JN PROGRESS

4h 02h DTLPWRSOMCAERBK LOGICAL UNIT NOT READY, INIHALIZING CMD. REQUIRED
4h  08h R LOGICAL UNIT NOT READY, LONG WRITE IN PROGRESS
4h 03h DTLPWRSOMCAERBK LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED
4h 07h DTLPWRSOMCAEBK LOGICAL UNIT NOT READRY,”OPERATION IN PROGRESS

4h 05h DT w OMCA B K LOGICAL UNIT NOT READY, REBUILD IN PROGRESS

4h 06h DT W OMCA B K LOGICAL UNIT NOI'READY, RECALCULATION IN PROGRESS
4h 09h DTLPWRSOMCAERBK LOGICAL UNIT NOT READY, SELF-TEST IN PROGRESS

5h 00h DTLPWRSOMCAEBK LOGICAL UNIT NOT SUPPORTED

7h 02h DT WR O B K LOGICAL UNIT"SOFTWARE WRITE PROTECTED

Eh 04h DTLPWRSOMCAERBK LOGICALUMNT UNABLE TO UPDATE SELF-TEST LOG

Eh 0OOh DTLPWRSO CA K LOW POWER CONDITION ON

OO O L L0 ) W W WM WWHMUI WIS TWNNOOOOOOOOOOOD

5h 0lh DTL WRSOM B K MECHANICAL POSITIONING ERROR

Bh 16h R MECHANICAL POSITIONING OR CHANGER ERROR

Dh 01h R B MEDIA FAILURE PREDICTION THRESHOLD EXCEEDED

3h 0Oh DTL WRSOM B.K “MEDIA LOAD OR EJECT FAILED

Fh 04h R MEDIA REGION CODE IS MISMATCHED TO LOGICAL UNIT REGION

Fh 11h DT WR OM B MEDIUM AUXILIARY MEMORY ACCESSIBLE

Bh ODh DT WR OM B K MEDIUM DESTINATION ELEMENT FULL

lh 00h DT WR O B K MEDIUM FORMAT CORRUPTED

Fh 10h DT WR _OM B MEDIUM LOADABLE

Bh 13h DT WR \OM B K MEDIUM MAGAZINE INSERTED

Bh 14h DT WR) OM B K MEDIUM MAGAZINE LOCKED

Bh 11h DT WR OM B K MEDIUM MAGAZINE NOT ACCESSIBLE

Bh 12h DT WR OM B K MEDIUM MAGAZINE REMOVED

Bh 15h DA WR OM B K MEDIUM MAGAZINE UNLOCKED

Ah 00Oh T L WRSOM B K MEDIUM NOT PRESENT

Ah 03h{\D T WR OM B MEDIUM NOT PRESENT - LOADABLE

Ah 04h—~"D T WR OM B MEDIUM NOT PRESENT - MEDIUM AUXILIARY MEMORY ACCEFSIBLE

Ah «Oth DT WR OM B K MEDIUM NOT PRESENT - TRAY CLOSED

A~ 02h DT WR OM B K MEDIUM NOT PRESENT - TRAY OPEN
53h—02h—B—F W-R—O- Bk—MEBHSM-REMOSVARREVENTED
3Bh OEh DT WR OM B K MEDIUM SOURCE ELEMENT EMPTY

43h 0Oh DTLPWRSOMCAEBK MESSAGE ERROR
3Fh 0lh DTLPWRSOMCAEBK MICROCODE HAS BEEN CHANGED

1Dh 00h DT WR O B K MISCOMPARE DURING VERIFY OPERATION
11h OAh DT (0] B K MISCORRECTED ERROR

2Ah 0lh DTL WRSOMCAEBK MODEPARAMETERS CHANGED

67h 03h A MODIFICATION OF LOGICAL UNIT FAILED
69h 01h A MULTIPLE LOGICAL UNIT FAILURES

07tzh 0Oh DTL WRSOM B K MULTIPLE PERIPHERAL DEVICES SELECTED
11lh 03h DT W SO B K MULTIPLE READ ERRORS

67h 09h A MULTIPLY ASSIGNED LOGICAL UNIT

Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assignments (part 7 of 11)

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

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)

C - COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
ASC ASCQ DTLPWRSOMCAEB K Description
dqoh 00h DTLPWRSOMCAEBK NOADDITIONAL SENSE INFORMATION
doh 15h R NO CURRENT AUDIO STATUS TO RETURN
32h 00h D w (0] B K NO DEFECT SPARE LOCATION AVAILABLE
11h  09h T NO GAP FOUND
dih 00h D W (0] B K NO INDEX/SECTOR SIGNAL
72h  05h R NO MORE TRACK RESERVATIONS ALLOWED
deh o0oh D WR OM B K NO REFERENCE POSITION FOUND
g2h 00h D WR OM B K NO SEEK COMPLETE
d3h 01h T NO WRITE CURRENT
28h 00h DTLPWRSOMCAEBK NOTREADY TO READY CHANGE, MEDIUM MAY HAVE CHANGED
qoh 16h DTLPWRSOMCAEBK OPERATION IN RROGRESS
5Ah 0lh DT WR OM B K OPERATOR MERIUM REMOVAL REQUEST
5h 00h DTLPWRSOM B K OPERATOR REQUEST OR STATE CHANGE INPUT
5\h 03h DT WR O A B K OPERATORSELECTED WRITE PERMIT
5\h 02h DT WR O A B K OPERATOR SELECTED WRITE PROTECT
glh 02h S OUTOF FOCUS
4eh 0OOhh DTLPWRSOMCAEBK OVERLAPPED COMMANDS ATTEMPTED
2Dph 00h T OVERWRITE ERROR ON UPDATE IN PLACE
g3h 01h R PACKET DOES NOT FIT IN AVAILABLE SPACE
3Bh 05h L PAPER JAM
BAh 0Oh DTLPWRSOMCAEBK PARAMETER LIST LENGTH ERROR
26h 0lh DTLPWRSOMCAEBK PARAMETER NOT SUPPORTED
6h 02h DTLPWRSOMCAEBK PARAMETER VALUE INVALID
2Ah OOh DTL WRSOMCAEBK PARAMETERS CHANGED
goh 02h A PARITY/DATA MISMATCH
Fh 00h D (0] K PARTIAL DEFECT LIST TRANSFER
3h 0Oh DTL W SO B K PERIPHERAL DEVICE WRITE FAULT
7h  05h T R PERMANENT WRITE PROTECT
h 06h R PERSISTENT PREVENT CONFLICT
7h  04h T R PERSISTENT WRITE PROTECT
Oh 02h T POSITION ERROR RELATED TO TIMING
Bh 0Ch T S POSITION PAST BEGINNING OF MEDIUM
Bh «0Bh S POSITION PAST END OF MEDIUM
5~ 02h DT WR O B K POSITIONING ERROR DETECTED BY READ OF MEDIUM
73h  03h R POWER CALIBRATION AREA ERROR
73h  02h R POWER CALIBRATION AREA IS FULL

29h 0lh DTLPWRSOMCAEBK POWERONOCCURRED
29h 00h DTLPWRSOMCAEBK POWERON, RESET, OR BUS DEVICE RESET OCCURRED

5Eh 41h B POWER STATE CHANGE TO ACTIVE

5Eh 47h B K POWER STATE CHANGE TO DEVICE CONTROL

5Eh 42h B POWER STATE CHANGE TO IDLE

5Eh 45h B POWER STATE CHANGE TO SLEEP

5Eh 43h B POWER STATE CHANGE TO STANDBY

42h 00h D POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40 NN)
1Ch 01h D 0] B K PRIMARY DEFECT LIST NOT FOUND

Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assignments (part 8 of 11)

D- DIRECT ACCESS DEVICE (SBC) Device Column key
. T- SEQUENTIAL ACCESS DEVICE (SSC) blank = code not used
L - PRINTER DEVICE (SSC) not blank = code used
P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)
C- COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
ASC ASCQ DTLPWRSOMCAE B K Description
713h  05h R PROGRAM MEMORY AREA IS FULL
713h  04h R PROGRAM MEMORY AREA UPDATE FAIRURE
40h 00h D RAM FAILURE (SHOULD USE 40 NN)
I5h o0Oh DTL WRSOM B K RANDOM POSITIONING ERROR
11h 11h R READ ERROR - LOSS OF STREAMING
gFh  03h R READ OF SCRAMBLED SECTOR-WITHOUT AUTHENTICATION
3Bh 0Ah S READ PAST BEGINNING OF MEDIUM
3Bh 09h S READ PAST END OF MEDIYM
11h 01h DT WRSO B K READ RETRIES EXHAUSTED
20h 04h T READ TYPE OPERATION WHILE IN WRITE CAPABLE STATE
6Ch 00h A REBUILD FAILURE*OCCURRED
6Dh 00h A RECALCULATE ‘FAILURE OCCURRED
J4h 0lh DT WR O B K RECORD NOT‘FOUND
J4h 06h DT w (0] B K RECORD\NOT FOUND - DATA AUTO-REALLOCATED
J4h 05h DT w (0] B K RECORD'NOT FOUND - RECOMMEND REASSIGNMENT
4h 00Oh DTL WRSO B K RECORDED ENTITY NOT FOUND
8h 08h R RECOVERD DATA WITH LINKING
8h 02h D WR O B K._@RECOVERED DATA - DATA AUTO-REALLOCATED
8h 05h D WR O B.K “RECOVERED DATA - RECOMMEND REASSIGNMENT
8h 06h D WR O B_ K RECOVERED DATA - RECOMMEND REWRITE
7h  05h D WR O B K RECOVERED DATA USING PREVIOUS SECTOR ID
8h 03h R RECOVERED DATA WITH CIRC
8h 07h D w 0] B K RECOVERED DATA WITH ECC - DATA REWRITTEN
8h 0lh D WR _O B K RECOVERED DATA WITH ERROR CORR. & RETRIES APPLIED
8h 00h DT WR \O B K RECOVERED DATA WITH ERROR CORRECTION APPLIED
8h 04h R RECOVERED DATA WITH L-EC
7h 03h DT WR O B K RECOVERED DATA WITH NEGATIVE HEAD OFFSET
7h 00Oh DT WR S O B K RECOVERED DATA WITH NO ERROR CORRECTION APPLIED
7h 02h DA WR O B K RECOVERED DATA WITH POSITIVE HEAD OFFSET
7h 01h DT WR SO B K RECOVERED DATA WITH RETRIES
7h  04h WR O B RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED
7h  06h=~"D w o B K RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATEpP
D WR O B K RECOVERED DATA WITHOUT ECC - DATA REWRITTEN
D WR O B K RECOVERED DATA WITHOUT ECC - RECOMMEND REASSIGNNENT
1Eh 00h D w O B K RECOVERED ID WITH ECC CORRECTION
3Fh 06h DT WR OMCAEB REDUNDANCY GROUP CREATED OR MODIFIED
3Fh 07h DT WR OMCAEB REDUNDANCY GROUP DELETED
6Bh 01h A REDUNDANCY LEVEL GOT BETTER
6Bh 02h A REDUNDANCY LEVEL GOT WORSE
2Ah 05h D TLPWRSOMCAE REGISTRATIONS PREEMPTED
67h 05h A REMOVE OF LOGICAL UNIT FAILED
3Fh OEh DTLPWRSOMCAE REPORTED LUNS DATA HAS CHANGED
3Bh 08h T REPOSITION ERROR
2Ah 03h DTLPWRSOMCAE K RESERVATIONS PREEMPTED
2Ah 04h DTLPWRSOMCAE RESERVATIONS RELEASED
Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assignments (part 9 of 11)

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

Device Column key

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)

R

- C/DVD DEVICE (MMC-2)

S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)

blank = code not used
not blank = code used

SC ASCQ DTLPWR

C - COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)

SOMC A E B K Description

A
36h 00h L RIBBON, INK, OR TONER FAILURE
713h  06h R RMA/PMA IS ALMOST FULL
37h 0Ohh DTL WRSOMCAEBK ROUNDED PARAMETER
5Ch 00h D (0] RPL STATUS CHANGE
39h 00h DTL WRSOMCAE K SAVING PARAMETERS NOT SURPORTED
g2h 00h S SCAN HEAD POSITIONING ERROR
29h 02h DTLPWRSOMCAEBK SCSIBUSRESET OCCURRED
47h 00Oh DTLPWRSOMCAEBK SCSIPARITY ERROR
47h 02h DTLPWRSOMCAEBK SCSIPARITY ERROR DETECTED DURING ST DATA PHASE
H4h 00h P SCSI TO HOST SYSTEM INTERFACE FAILURE
45h 00Oh DTLPWRSOMCAEBK SELECT OR RESEKECT FAILURE
3Bh 00h TL SEQUENTIAL,POSITIONING ERROR
50h 45h D B SERVO IMPENDING FAILURE ACCESS TIMES TOO HIGH
5ph 47h D B SERVO IMPENDING FAILURE CHANNEL PARAMETRICS
50h 48h D B SERVO,\IMPENDING FAILURE CONTROLLER DETECTED
50h 42h D B SERVO IMPENDING FAILURE DATA ERROR RATE TOO HIGH
50h 4Ch D B SERVO IMPENDING FAILURE DRIVE CALIBRATION RETRY COUNT
5p0h 41h D B SERVO IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
50h 40h D B SERVO IMPENDING FAILURE GENERAL HARD DRIVE FAILURE]
50h 43h D B SERVO IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
50h 4Ah D B SERVO IMPENDING FAILURE SEEK TIME PERFORMANCE
50h 4Bh D B SERVO IMPENDING FAILURE SPIN-UP RETRY COUNT
5p0h 46h D B SERVO IMPENDING FAILURE START UNIT TIMES TOO HIGH
5p0h 49h D B SERVO IMPENDING FAILURE THROUGHPUT PERFORMANCE
50h 44h D B SERVO IMPENDING FAILURE TOO MANY BLOCK REASSIGNS
742h  00h R SESSION FIXATION ERROR
742h  03h R SESSION FIXATION ERROR - INCOMPLETE TRACK IN SESSION
712h  01h R SESSION FIXATION ERROR WRITING LEAD-IN
712h  02h R SESSION FIXATION ERROR WRITING LEAD-OUT
doh 03h T SETMARK DETECTED
3Bh 04h L SLEW FAILURE
5Dh 03h R SPARE AREA EXHAUSTION PREDICTION THRESHOLD EXCEEDED
3Fh «08n DT WR OMCAEB SPARE CREATED OR MODIFIED
JFh-,09h DT WR OMCAEB SPARE DELETED

h—55h—b B SPINBHEEAHMRENBDINGFAHBREACCESSHMESFOoOHIGH
5Dh 57h D B SPINDLE IMPENDING FAILURE CHANNEL PARAMETRICS
5Dh 58h D B SPINDLE IMPENDING FAILURE CONTROLLER DETECTED
5Dh 52h D B SPINDLE IMPENDING FAILURE DATA ERROR RATE TOO HIGH
5Dh 5Ch D B SPINDLE IMPENDING FAILURE DRIVE CALIBRATION RETRY COUNT
5Dh 51h D B SPINDLE IMPENDING FAILURE DRIVE ERROR RATE TOO HIGH
5Dh 50h D B SPINDLE IMPENDING FAILURE GENERAL HARD DRIVE FAILURE
5Dh 53h D B SPINDLE IMPENDING FAILURE SEEK ERROR RATE TOO HIGH
5Dh 5Ah D B SPINDLE IMPENDING FAILURE SEEK TIME PERFORMANCE
5Dh 5Bh D B SPINDLE IMPENDING FAILURE SPIN-UP RETRY COUNT
5Dh 56h D B SPINDLE IMPENDING FAILURE START UNIT TIMES TOO HIGH
5Dh 59h D B SPINDLE IMPENDING FAILURE THROUGHPUT PERFORMANCE

Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assighments (part 10 of 11)

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

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)

C - COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
ASC ASCQ DTLPWRSOMCAEBK Description
50h 54h D B SPINDLE IMPENDING FAILURE TOO MANY'BLOCK REASSIGNS
doh 03h WR O SPINDLE SERVO FAILURE
5h 02h D O SPINDLES NOT SYNCHRONIZED
5h 01h D (0] SPINDLES SYNCHRONIZED
59h 04h DTLPWRSO CA K STANDBY CONDITION ACTIVATED BY COMMAND
9h 02hh DTLPWRSO CA K STANDBY CONDITION ACTIVATED BY TIMER
6Bh 00h A STATE CHANGE HAS OCCURRED
Bh 0Oh DTLPWRSOMCAEBK SYNCHRONOUS DATA TRANSFER ERROR
g5h 01h D O B K SYSTEM BUFFER FULL
g85h 00h P SYSTEM RESOURCE FAILURE
4 NNh DTLPWRSOMCAEBK TAGGED OVERLAPPED COMMANDS (NN = QUEUE TAG)
3h  00h T TAPE LENGTH ERROR
3Bh  03h L TAPE OR ELECTRONIC VERTICAL FORMS UNIT NOT READY
3Bh 01h T TAPE POSHION ERROR AT BEGINNING-OF-MEDIUM
3Bh  02h T TAPE POSITION ERROR AT END-OF-MEDIUM
3 0Oh DTLPWRSOMCAEBK TARGET OPERATING CONDITIONS HAVE CHANGED
0lh DTLPWRSO CA K  THIRD PARTY DEVICE FAILURE
0lh DTLPWRSOM K. (THRESHOLD CONDITION MET
6h 03h DTLPWRSOMCAE K “THRESHOLD PARAMETERS NOT SUPPORTED
dEh 02h DTLPWRSOMCAEBK TIMEOUT ON LOGICAL UNIT
dJeh 08h DTLPWRSO C K TOO MANY SEGMENT DESCRIPTORS
o6h DTLPWRSO C K TOO MANY TARGET DESCRIPTORS
01h S TOO MANY WINDOWS SPECIFIED
ooh DT WR _Q B TRACK FOLLOWING ERROR
goh O0lh WR \O K TRACKING SERVO FAILURE
A9h 06h DTLPWRSOMCAERBK TRANSCEIVER MODE CHANGED TO LVD
q9h 05h DTLRWRSOMCAEBK TRANSCEIVER MODE CHANGED TO SINGLE-ENDED
1h 0lh S UNABLE TO ACQUIRE VIDEO
q7h  00h R UNABLE TO RECOVER TABLE-OF-CONTENTS
qeh OAh BT LPWRSO C K UNEXPECTED INEXACT SEGMENT
33h  01h T UNLOAD TAPE FAILURE
gg8h 04h~"DTLPWRSO C K UNREACHABLE COPY TARGET
lh «06h DT WR SO B K UNRECOVERED READ ERROR
- 04h D w (0] B K UNRECOVERED READ ERROR - AUTO REALLOCATE FAILED
A B HNRECOMERED-READ-ERROR—RECOMMEND-REASSIGNMENT
11h 0Ch D w 0] B K UNRECOVERED READ ERROR - RECOMMEND REWRITE THE DATA
46h 00Oh DTLPWRSOMC B K UNSUCCESSFUL SOFT RESET
35h 0lh DTLPWRSOMCAEBK UNSUPPORTED ENCLOSURE FUNCTION
26h 09h DTLPWRSO C K UNSUPPORTED SEGMENT DESCRIPTOR TYPE CODE
26h 07h DTLPWRSO C K UNSUPPORTED TARGET DESCRIPTOR TYPE CODE
59h 00h (0] UPDATED BLOCK READ
61h 00h S VIDEO ACQUISITION ERROR
65h 00Oh DTLPWRSOMCAEBK VOLTAGE FAULT
3Fh OAh DT WR OMCAEBK VOLUME SET CREATED OR MODIFIED
3Fh 0Ch DT WR OMCAEBK VOLUME SET DEASSIGNED
3Fh 0OBh DT WR OMCAEBK VOLUME SET DELETED

Annex C contains the ASC and ASCQ assignments in numeric order.
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Table 108 — ASC and ASCQ assighments (part 11 of 11)

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

P - PROCESSOR DEVICE (SPC-2)
. W- WRITE ONCE READ MULTIPLE DEVICE (SBC)
R- C/DVD DEVICE (MMC-2)
S - SCANNER DEVICE (SCSI-2)
. O- OPTICAL MEMORY DEVICE (SBC)
M- MEDIA CHANGER DEVICE (SMC)

C - COMMUNICATION DEVICE (SCSI-2)
. A- STORAGE ARRAY DEVICE (SCC)
E - ENCLOSURE SERVICES DEVICE (SES)
B - SIMPLIFIED DIRECT-ACCESS DEVICE (RBC)
. K- OPTICAL CARD READER/WRITER DEVICE (OCRW)
ASC ASCQ DTLPWRSOMCAE B K Description
3Fh ODh DT WR OMCAEBK VOLUME SET REASSIGNED
OBh 0OOh DTLPWRSOMCAERBK WARNING
oBh 02h DTLPWRSOMCAERBK WARNING - ENCLOSURE DEGRADED
OBh 0lh DTLPWRSOMCAEBK WARNING - SPECIFIED TEMPERATURE EXCEEDED
50h 00h T WRITE APPEND ERROR
50h 01h T WRITE APPEND POSITION ERROR
OCh 0Oh T RS WRITE ERROR
oCh 02h D w O B K WRITE ERROR - AUTO REALLOCATION FAILED
OCh 09h R WRITE ERROR - LOSS ©F STREAMING
OCh 0Ah R WRITE ERROR - PADDING BLOCKS ADDED
OCh 03h D w (0] B K WRITE ERROR - RECOMMEND REASSIGNMENT
OCh 01h K WRITE ERROR «RECOVERED WITH AUTO REALLOCATION
OCh 08h R WRITE ERROR - RECOVERY FAILED
OCh 07h R WRITE ERROR - RECOVERY NEEDED
47h 00h DT WR O B K WRITE PROTECTED
20h 05h T WRIFESTYPE OPERATION WHILE IN READ CAPABLE STATE
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.
Axh  FFh /
ALL CODES NOT SHOWN ARE RESERVED.
Anhnex C contains the ASC and ASCQ assignments in numeric order.
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7.21 RESERVE(10) command

7.21.1 RESERVE(10) command introduction

The RESERVE(10) command (see table 109) is used to reserve a logical unit.

Table 109 — RESERVE(10) command

B

Bit
yte

7 6 5 4 3 2 1 0

0 OPERATION CODE (56h)

Reserved 3RDPTY | Reserved LoNGID Obs

Dlete

Obsolete

THIRD-PARTY DEVICE ID

Reserved

Reserved

Reserved

(MSB)

PARAMETER LIST LENGTH (LS

B)

O |0 |IN|O|O |~ |W|IN|F

CONTROL

Th
mu
dey

If th

e RESERVE and RELEASE commands provide the basic mechanism for contention resolu
tiple-initiator systems. The third-party reservation allows lagical units to be reserved for another specifie
ice. See 5.5.1 for a general description of reservations afid the commands that manage them.

e RESERVE(10) command is implemented, then the RELEASE(10) also shall be implemented.

By

ong, device servers not implementing the'obsolete capability shall terminate the command with (
CONNDITION status and the sense key shall-be set to ILLEGAL REQUEST.

7.2[L.2 Logical unit reservation
Logical unit reservations are mandatory if the RESERVE(10) command is implemented. This commar]

request that the entire logical_unit be reserved for the exclusive use of the initiator until the reservation is
seded by another valid RESERVE command from the same initiator or until released by a RELEASE co

fro

any
log
cur
sh3

If th

1 Bit 0 and Byte 2 provide an obsolete way-to reserve extents within a logical unit. If Byte 1, Bit O is €

the same initiatorthat made the reservation, by a TARGET RESET task management function perfor
initiator, by a hatd.reset condition, or by a power on cycle. A logical unit reservation shall not be grantg
cal unit is reserved by another initiator. It shall be permissible for an initiator to reserve a logical uni
rently reserved by that initiator. If the LONGID bit or the 3RDPTY bit is zero then the PARAMETER LIST LENG
Il be ignered.

eogical unit is reserved for another initiator, the device server shall return RESERVATION CONFLICT

tion in
d SCSI

qual to
HECK

d shall
super-
mmand
med by
d if the
that is
TH field

Status.

After honoring a logical unit reservation, the device server shall check each newly received command for reser-
vation conflicts. See 5.5.1.

For multiple port implementations, devices on other ports (i.e., the ports that do not include the initiator to which the
reservation has been granted) also shall be denied access to the logical unit as described in the preceding
paragraph.
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7.

21.3 Third-party reservation

The third-party reservation for the RESERVE(10) command allows an application client to reserve a logical unit
within a logical unit for another SCSI device. The SCSI port through which the SCSI device being reserved shall
be within the same SCSI domain and use the same SCSI protocol as the SCSI port through which the
RESERVE(10) command is received. If the SCSI ports are not within the same SCSI domain or do not both have
the same SCSI protocol the device server shall return a CHECK CONDITION status with a sense key of ILLEGAL
REQUEST. Third-party reservations are intended for use in multiple initiator systems that use the EXTENDED
COPY command.

If

the|LONGID bit shall be ignored. If the 3RDPTY bit is one then the device server shall reserve the specifie

uni

in
m

After a third-party reservation has been granted, the initiator that sent the RESERVE command shall be trea
any other initiator. Reservation conflicts shall occur in all cases where another initiator is not allowed accesd

th

If

trasfer the set of mode parameters in effect for the application client-that sent the RESERVE commang

m
th
th

NO[E 34 This transfer of the mode parameters is applicable to,device servers that store mode information independ
diffgrent initiators. This mechanism allows an application client to set the mode parameters of a target for the use o
master (i.e., the third-party device). The third-party copy master may subsequently issue a MODE SELECT command t
the Imode parameters.

If

be gero and the ID value sent in the CDB~"Device ID formats are protocol specific. If the THIRD-PARTY DEVI
grepter than 255, the LONGID bit shallbeone. If the LONGID bit is one, the THIRD-PARTY DEVICE ID field in th
shgll be ignored. If the LONGID bit is orie, the parameter list length shall be at least eight. If the LONGID bi
and the parameter list length is less.than eight, the device server shall return a CHECK CONDITION status
serjse key of ILLEGAL REQUEST.

Deyice servers that suppart'device IDs greater than 255 shall accept commands with LONGID equal to one.
serjers whose devices IDs are limited to 255 or smaller may reject commands with LONGID equal to o
CHECK CONDITION status and a sense key of ILLEGAL REQUEST.

If
in

CHECK CONDITION status with a sense key of ILLEGAL REQUEST.

e[reservation.
irdependent sets of mode parameters are implemented, a third-party reservation shall cause the device s
ofde parameters used for commands from the third-party device: Any subsequent command issued

irgd-party device shall be executed according to the mode parameters in effect for the application client tH
e|RESERVE command.

the THIRD-PARTY DEVICE ID value associated. with the reservation release is smaller than 255, the LoNGID

the LoNGID-bit'is one, the parameter list length shall be eight, and the parameter list shall have the format
table 110.\ the LONGID bit is one and the parameter list length is not eight, the device server shall r

Table 110 — RESERVE(10) ID only parameter list

tHe third-party (3RDPTY) DIt IS Zero, then a third-party reservation Is not requested. 1T the 3rRDPTY bit 1S zgro then

logical

for the SCSI device specified in the THIRD-PARTY DEVICE ID field. Device ID formats are protocokspecific. The
deyice server shall preserve the reservation until it is superseded by another valid RESERVE comnyand f
itlator that made the reservation or until it is released by the same initiator, by a TARGET RESHT task
ahagement function performed by any initiator, a hard reset condition, or by a power on cyele” The devicg server
shdll ignore any attempt to release the reservation made by any other initiator.

om the

ted like
due to

prver to
| to the
by the
at sent

ently for
a copy
b modify

bit may
CE ID is
e CDB
L is one
5 with a

Device
he with

shown
eturn a

Bit
Byte 7 6 5 4 3 2 1 0
0 MSB
( ) THIRD-PARTY DEVICE ID -
7 (LSB)
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7.21.4 Superseding reservations

Superseding reservations is mandatory if the RELEASE(10) command is implemented. An application client that
holds a current logical unit reservation may modify that reservation by issuing another RESERVE command to the
same logical unit. The superseding RESERVE command shall release the previous reservation state when the
new reservation request is granted. The current reservation shall not be modified if the superseding reservation
request is not granted. If the superseding reservation cannot be granted because of conflicts with a previous reser-
vation, other than the reservation being superseded, then the device server shall return RESERVATION

CONFLICT status.
NOJE 35 Superseding reservations allow the SCSI device 1D In a third-party reservation 10 be changed. This caphbility is
necessary for certain situations when using the EXTENDED COPY command.
7.42 RESERVE(6) command
The RESERVE(6) command (see table 111) is used to reserve a logical unit. This subclause describes only those
instances where the RESERVE(6) command differs from the RESERVE(10) command." Except for the ingtances
degcribed in this subclause, the RESERVE(6) command shall function exactly like the RESERVE(10) command
(sep 7.21).
Table 111 — RESERVE(6) command
Bit
Byte 7 6 5 4 3 2 1 (

0 OPERATION CODE*(16h)

1 Reserved Obsolete

2 Obsolete

3

Obsolete

4

5 CONTROL
Obgolete Bits 1 through 4 of Byte 1 provided a method, limited to device addresses 0 through 7, to jhandle
thirg-party reservations in earlier versions of the SCSI standard. The obsolete method has been replaced by the
REBERVE(10) and RELEASE(20):
Byte 1 Bit 0 and Bytes 2 through 4 provide an obsolete way to reserve extents within a logical unit. If Byte|1, Bit O
is dqual to one, device setvers not implementing the obsolete capability shall terminate the command with CHECK
CONNDITION status @nd‘the sense key shall be set to ILLEGAL REQUEST.
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7.23 SEND DIAGNOSTIC command

The SEND DIAGNOSTIC command (see table 112) requests the device server to perform diagnostic operations on
the target, on the logical unit, or on both. Targets 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). When the
SELFTEST bit is zero and the SELF-TEST CODE field contains 000b, this command is usually followed by a RECEIVE
DIAGNOSTIC RESULTS (see 7.15) command.

Table 112 — SEND DIAGNOSTIC command

Bt 7 6 5 4 3 2 1 q
Byte
0 OPERATION CODE (1Dh)
1 SELF-TEST CODE PF | Reserved | SELFTEST | DEVOFEL | UNITOFFL
2 Reserved
3 (MSB)
PARAMETER LIST LENGTH
4 (LSB)
5 CONTROL
WhHen the SELFTEST bit is one the SELF-TEST CODE field shall contain 000b. When the SELFTEST bit is zgro, the
cortents of SELF-TEST CODE field are specified in table 113.
Table 113 — seLF-TEST coDg{field values
Value Name Description
000b This value shall be usediwhen the SELFTEST bit is set to one or if the SEND
DIAGNOSTIC command is not invoking one of the other self-test functiong such
as enclosure seryices (see SES) or the Translate Address page (see SBQ).
001b Background The device server shall start its short self-test (see 5.4.2) in the background
short self-test mode (see'5:4.3.2). The PARAMETER LIST LENGTH field shall contain zero.
010b Background The device server shall start its extended self-test (see 5.4.2) in the background
extended self-test | mode (see 5.4.3.2). The PARAMETER LIST LENGTH field shall contain zero.
011b Reserved
100b Abortbackground-}' The device server shall abort the current self-test running in background mode.
self-test The PARAMETER LIST LENGTH field shall contain zero. This value is only valld 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,
then the device server shall return a CHECK CONDITION status with a s¢nse
key of ILLEGAL REQUEST and an additional sense code of INVALID FIELD IN
CDB.
101b Foreground The device server shall start its short self-test (see 5.4.2) in the foregrounfl
short self-test mode (see 5.4.3.1). The PARAMETER LIST LENGTH field shall contain zero.
110b Feregrothe Fhe-deviceservershalt-start-ts-extended-sel-test{see-54-2-theforegfound
extended self-test | mode (see 5.4.3.1). The PARAMETER LIST LENGTH field shall contain zero.
111b Reserved

A page format (PF) bit of one specifies that the SEND DIAGNOSTIC parameters and any parameters returned by a
following RECEIVE DIAGNOSTIC RESULTS command shall conform to the page structure as specified in this
standard. See 8.1 for the definition of diagnostic pages.

A PF bit of zero indicates that all SEND DIAGNOSTIC parameters are vendor specific. If the content of the
PARAMETER LIST LENGTH field is zero and the SEND DIAGNOSTIC command will not be followed by a corre-
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sponding RECEIVE DIAGNOSTIC RESULTS command then the PF bit shall be zero. The implementation of the pF

bit i

s optional.

A self-test (SELFTEST) bit of one directs the device server to complete the target’s default self-test. If the self-test
successfully passes, the command shall be terminated with GOOD status; otherwise, the command shall be termi-
nated with CHECK CONDITION status and the sense key shall be set to HARDWARE ERROR.

A SELFTEST bit of zero requests that the device server perform the diagnostic operation specified by the SELF-TEST
cobk field or in the parameter list. The diagnostic operation might or might not require the device server to return
parameter data that contains diagnostic results. If the return of parameter data is not required, the return of GOOD

sta
de\

AU
usq
of t
of 2
zer

AD

log
DE

que

The PARAMETER LIST LENGTH field specifies the léngth in bytes of the parameter list that shall be transferr

the
fer

trucation of one or more pages (PF bit sef to one) the device server shall return CHECK CONDITION statu

ser|

NO
eith|
unit

US Indicates successiul completion of the diagnostic operation. [T the return ol parameter data Is requi
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 parameter list, return GOOD statu
requested diagnostic operation and the preparation of the parameter data to ke returned are pen
upon receipt of a RECEIVE DIAGNOSTIC RESULTS command.

NITOFFL bit of one grants permission to the device server to perform diagnostic operations that may af
r accessible medium on the logical unit (e.g., write operations to the user_accessible medium, or repos
ne medium on sequential access devices). The implementation of the\UNITOFFL bit is optional. A UNITQ
ero prohibits any diagnostic operations that may be detected by subsequent tasks. When the SELFTE
D, the UNITOFFL bit shall be ignored.

EVOFFL bit of one grants permission to the device server to.pérform diagnostic operations that may affec
cal units on a target (e.g., alteration of reservations, log parameters, or sense data). The implementatio
OFFL bit is optional. A DEVOFFL bit of zero prohibits>diagnostic operations that may be detected by
nt tasks. When the SELFTEST bit is zero, the DEVOEEL bit shall be ignored.

application client to the device server. A-parameter list length of zero indicates that no data shall b
ed. This condition shall not be considered an error. If the specified parameter list length resultg

se key of ILLEGAL REQUEST and an additional sense code of INVALID FIELD IN CDB.
TE 36 To ensure that the diaghestic command information is not destroyed by a command sent from another

er the SEND DIAGNOSTIC eommand should be linked to the RECEIVE DIAGNOSTIC RESULTS command or th
should be reserved.

ed, the

ndicate
SULTS

5. The
formed

ect the
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DFFL bit
5T bit is

t all the
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7.24 SET DEVICE IDENTIFIER command

The SET DEVICE IDENTIFIER command (see table 114) 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.

The MAINTENANCE OUT service actions defined only in SCC-2 shall apply only to SCSI devices that return a
device type of OCh or the sccs bit equal to one in their standard INQUIRY data. When a SCSI device returns a
de\ice type of OCh or the sccs bit equal to one in its standard INQUIRY data, the implementation requirements for
the|SCC-2 MAINTENANCE OUT service actions shall be as specified in SCC-2. Otherwise the MAINTENANCE
OUT service action definitions and implementation requirements stated in this standard shall apply.

On|successful completion of a SET DEVICE IDENTIFIER command a unit attention shall be generated for|all initi-
ato[s except the one that issued the service action. When reporting the unit attention condition’the additional sense
code shall be set to DEVICE IDENTIFIER CHANGED.

Table 114 — SET DEVICE IDENTIFIER command

Bthe it 7 6 5 4 3 > 1 i
0 OPERATION CODE (A4h)
1 Reserved SERVICE ACTION (06h)
2 Reserved
3 Reserved
4 .
c Restricted
6 (MSB)
7
s PARAMETER LIST LENGTH
9 (LSB)
10 Reserved Restricted | Reserved
11 CONTROL

SC[C-2 defines specificisages for bytes 4 and 5, and bit 1 in byte 10, however these fields are reserved|for the
SE[ DEVICE IDENTHEIER command defined by this standard.

The¢ PARAMETERALIST LENGTH field specifies the length in bytes of the identifier that shall be transferred fjom the
application client to the device server. The maximum value for this field shall be 512 bytes. A parameter lisf length
of Zero indicates that no data shall be transferred, and that subsequent REPORT DEVICE IDENTIFIER commands
shdll return an Identifier length of zero. Logical units that implement this command shall be capable of accapting a
pargmeter list length of 64 bytes or less. If the parameter list length exceeds 64 bytes and the logical unjt is not
capable of storing the requested number of bytes, then the device server shall return CHECK CONDITION status
with the sense key set to ILLEGAL REQUEST and an additional sense code of INVALID FIELD IN CDB.
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The SET DEVICE IDENTIFIER parameter list (see table 115) contains the identifier to be set by the addressed
logical unit.

Table 115 — SET DEVICE IDENTIFIER parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0
IDENTIFIER
n

Th(la IDENTIFIER field is a value selected by the application client using mechanisms outside the scope| of this
stahdard to be returned in subsequent REPORT DEVICE IDENTIFIER commands.
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7.25 TEST UNIT READY command
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The TEST UNIT READY command (see table 116) 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 unit ready, the device server shall return CHECK CONDITION status with a sense key of NOT READY.

Table 116 — TEST UNIT READY command

Bit

4 3

OPERATION CODE (00h)

Reserved

Reserved

Reserved

Reserved

a|l~hlwWw|IN|(F—L|O

CONTROL

Tallle 117 defines the suggested GOOD and CHECK CONDITION statusresponses to the TEST UNIT |

READY

command. Other conditions, including deferred errors, may result in-Other responses (e.g., BUSY or RESER-
VATION CONFLICT status).

Table 117 — Preferred TEST UNIKREADY responses

Status

Sense Key

Additional Sense Code

GOOD

NO SENSE

NO ADDITIONAL SENSE INFORMATION or

other valid additional sense code.

CHECK CONDITION

ILLEGAL REQUEST

LOGICAL UNIT NOT SUPPORTED

CHECK CONDITION NQT 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 CONDITION NOT READY LOGICAL UNIT NOT READY,
MANUAL INTERVENTION REQUIRED
CHECK CONDITION NOT READY LOGICAL UNIT NOT READY,

EQRMAT IN PRQGRESS
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7.26 WRITE BUFFER command

7.26.1 WRITE BUFFER command introduction
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The WRITE BUFFER command (see table 118) is used in conjunction with the READ BUFFER command as a
diagnostic function for testing logical unit memory in the target SCSI device and the integrity of the service delivery
subsystem. Additional modes are provided for downloading microcode and for downloading and saving microcode.

Table 118 — WRITE BUFFER command

EE;itte 7 6 5 4 3 2 1 q
0 OPERATION CODE (3Bh)
1 Reserved | MODE
2 BUFFER ID
3 (MSB)
4 BUFFER OFFSET
5 (LSB)
6 (MSB)
7 PARAMETER LIST LENGTH
8 (LSB)
9 CONTROL

This command shall not alter any medium of the logical unit when the data mode or the combined header and data
mofe is specified.

The function of this command and the meaning ofdields within the CDB depend on the contents of the Mok field.
The MODE field is defined in table 119.

Tablex119 — WRITE BUFFER mobDE field

Implementation

NOTES

MODE Description requirements
0000b Write combined header and data Optional
0001b Vendor specific Vendor specific
0010h Write data Optional
0011b Reserved Reserved
0100b Download microcode Optional
0101b Download microcode and save Optional
0110b Download microcode with offsets Optional
0111b Download microcode with offsets and save Optional
1000h - 1001b | Resepved Reserved
1010b Echo buffer Optional
1011b - 1111b | Reserved Reserved

37 Modes 0000b and0 001b are not recommended.
38 When downloading microcode with buffer offsets, the WRITE BUFFER command mode should be 0110b or 0111b.


https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

14776-452 © ISO/IEC:2005(E) - 167 -

7.26.2 Combined header and data mode (0000b)

In this mode, data to be transferred is preceded by a four-byte header. The four-byte header consists of all
reserved bytes. The BUFFER ID and the BUFFER OFFSET fields shall be zero. The PARAMETER LIST LENGTH field
specifies the maximum number of bytes that shall be transferred from the Data-Out Buffer. This number includes
four bytes of header, so the data length to be stored in the device server’s buffer is parameter list length minus four.
The application client should attempt to ensure that the parameter list length is not greater than four plus the
BUFFER CAPACITY field value (see 7.13.2) that is returned in the header of the READ BUFFER command (mode
0000b). If the parameter list length exceeds the buffer capacity the device server shall return CHECK CONDITION
status and shall set the sense key to ILLEGAL REQUEST.

7.2p.3 Vendor specific mode (0001b)

In this mode, the meaning of the BUFFER ID, BUFFER OFFSET, and PARAMETER LIST LENGTH fields areynot specified by
thig standard.

7.2p.4 Data mode (0010b)

In this mode, the Data-Out Buffer contains buffer data destined for the logical unit. _The BUFFER ID field identifies a
sp4gcific buffer within the logical unit. The vendor assigns buffer ID codes to buffers\within the logical unit. Buffer ID
zerp shall be supported. If more than one buffer is supported, additional bufferiD’codes shall be assigned|contig-
uodsly, beginning with one. If an unsupported buffer ID code is selected,.the device server shall return CHECK
CONNDITION status and shall set the sense key to ILLEGAL REQUEST, with’an additional sense code of INVALID
FIHLD IN CDB.

Data are written to the logical unit buffer starting at the location-specified by the BUFFER OFFSET field. The appli-
catfon client should conform to the offset boundary requirements'returned in the READ BUFFER descriptol. If the
deyice server is unable to accept the specified buffer offset,it:shall return CHECK CONDITION status and it shall
set|the sense key to ILLEGAL REQUEST with an additional sense code of INVALID FIELD IN CDB.

Th¢ 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 buffef beginning at the buffer offset. The application client{should
attgmpt 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 may be‘determined by the BUFFER CAPACITY field in the READ BUFFER
degcriptor. If the BUFFER OFFSET and RARAMETER LIST LENGTH fields specify a transfer in excess of the buffer
capacity, the device server shall return CHECK CONDITION status and shall set the sense key to ILLEGAL
REQUEST with an additional sense ‘code of INVALID FIELD IN CDB.

7.2p.5 Download microcode mode (0100b)

If tle logical unit is unable’to accept this command because of some device condition, the device server shall
terminate each WRITE.BUFFER command with this mode (0100b) with a CHECK CONDITION status, a sefse key
of ILLEGAL REQUEST, and shall set the additional sense code to COMMAND SEQUENCE ERROR.

In this modeywendor specific microcode or control information shall be transferred to the control memory space of
the|logicalunit. After a power-cycle or reset, the device operation shall revert to a vendor specific conditiogn. The
mepnings 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 stiattgenerate a umnit attention condition for att nitiators except the one that issuedthe WRITE BUFFER
command (see SAM-2). The additional sense code shall be set to MICROCODE HAS BEEN CHANGED.

D

7.26.6 Download microcode and save mode (0101b)

If the logical unit is unable to accept this command because of some device condition, the device server shall
terminate each WRITE BUFFER command with this mode (0101b) with a CHECK CONDITION status, a sense key
of ILLEGAL REQUEST, and shall set the additional sense code to COMMAND SEQUENCE ERROR.

In this mode, vendor specific microcode or control information shall be transferred to the logical unit and, if the
WRITE BUFFER command is completed successfully, also shall be saved in a nonvolatile memory space
(semiconductor, disk, or other). The downloaded code shall then be effective after each power-cycle and reset
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until it is supplanted in another download microcode and save operation. 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 download microcode and save command has completed successfully the device server shall generate a
unit attention condition (see SAM-2) for all initiators except the one that issued the WRITE BUFFER command.
When reporting the unit attention condition, the device server shall set the additional sense code to MICROCODE
HAS BEEN CHANGED.

7.26.7 Download microcode with offsets (0110b)

In this mode, the application client may split the transfer of the vendor specific microcode or control information
ovdr two or more WRITE BUFFER commands. 11 the logical unit is unable t0 accept this command because of
some device condition, the device server shall terminate each WRITE BUFFER command with this mode/(0110b)
with a CHECK CONDITION status, a sense key of ILLEGAL REQUEST, and shall set the additional-sense fode to
COMMAND SEQUENCE ERROR.

If the last WRITE BUFFER command of a set of one or more commands completes successfully, the microgode or
corjtrol information shall be transferred to the control memory space of the logical unijt’\After a power-gycle or
resgt, the device shall revert to a vendor specific condition. In this mode, the Data-Qut Buffer contains [vendor
spqcific, 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 has been
received, the device server shall perform any logical unit required verification of the complete set of dowrloaded
migrocode or control information prior to returning GOOD status for the:last command. After the last cojnmand
completes successfully the device server shall generate a unit attention condition (see SAM-2) for all injitiators
exdept the one that issued the set of WRITE BUFFER commandsx When reporting the unit attention conditfon, the
deyice server shall set the additional sense code to MICROCODE HAS BEEN CHANGED.

If the complete set of WRITE BUFFER commands required to effect a microcode or control information ¢hange
(one or more commands) are not received before axreset or power-on cycle occurs, the change shallfnot be
effgctive and the new microcode or control information shall be discarded.

The BUFFER ID field identifies a specific buffer within the logical unit. The vendor assigns buffer ID codes to|buffers
within the logical unit. A buffer ID value of zere shall be supported. If more than one buffer is supported, additional
buffer ID codes shall be assigned contiguously, beginning with one. If an unsupported buffer ID code is id¢ntified,
the|device server shall return CHECK(CONDITION status and shall set the sense key to ILLEGAL REQUEST with
an pdditional sense code of INVALID FIELD IN CDB.

The microcode or control infermation are written to the logical unit buffer starting at the location specified by the
BURFER OFFSET field. The apptfication client shall send commands that conform to the offset boundary requirements
(sef 7.13.5). If the device-server is unable to accept the specified buffer offset, it shall return CHECK CONDITION
stafus and it shall setthe sense key to ILLEGAL REQUEST with an additional sense code of 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 att¢mpt to
enguredhat the parameter list length plus the buffer offset does not exceed the capacity of the specified buffer. The
capacity of the buffer may be determined by the BUFFER CAPACITY field in the READ BUFFER descriptorp If the
BUFFER OFFSET almd PARAMETER LIST LENG TH {TEldS SpeCify a transfer M excess of the buffer tapacity, the device
server shall return CHECK CONDITION status and shall set the sense key to ILLEGAL REQUEST with an
additional sense code of INVALID FIELD IN CDB.

7.26.8 Download microcode with offsets and save mode (0111b)

In this mode, the initiator may split the transfer of the vendor specific microcode or control information over two or
more WRITE BUFFER commands. If the logical unit is unable to accept this command because of some device
condition, the device server shall terminate each mode 0111b WRITE BUFFER command with a CHECK
CONDITION status, a sense key of ILLEGAL REQUEST, and shall set the additional sense code to COMMAND
SEQUENCE ERROR.


https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

14776-452 © ISO/IEC:2005(E) - 169 -

If the last WRITE BUFFER command of a set of one or more commands completes successfully, the microcode or
control information shall be saved in a nonvolatile memory space (e.g., semiconductor, disk, or other). The saved
downloaded microcode or control information shall then be effective after each power-cycle and reset until it is
supplanted by another download microcode with save operation or download microcode with offsets and save
operation. In this mode, the Data-Out Buffer contains vendor specific, self-describing microcode or control infor-
mation.

Since the downloaded microcode or control information may be sent using several commands, when the logical
unit detects the last download microcode with offsets and save mode WRITE BUFFER command has been
received, the device server shall perform any logical unit required verification of the complete set of downloaded
midrocode or control information prior 1o returning GOOD status for the last command. After the last coinmand
completes successfully the device server shall generate a unit attention condition (see SAM-2) for all injitiators
exdept the one that issued the set of WRITE BUFFER commands. When reporting the unit attentiopsgonditfon, the
deyice server shall set the additional sense code to MICROCODE HAS BEEN CHANGED.

If the complete set of WRITE BUFFER commands required to effect a microcode or controlinformation change
(onfe or more commands) are not received before a reset or power-on cycle occurs,,the’change shall|not be
effgctive and the new microcode or control information shall be discarded.

The¢ BUFFER ID field identifies a specific 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 thanone buffer is supported, additional
buffer ID codes shall be assigned contiguously, beginning with one. If an unsupported buffer ID code is id¢ntified,
the|device server shall return CHECK CONDITION status and shall set the sense key to ILLEGAL REQUEST with
an pdditional sense code of INVALID FIELD IN CDB.

The microcode or control information are written to the logical unit/buffer starting at the location specified by the
BUHRFER OFFSET field. The application client shall conform to the offset boundary requirements. If the devicq server
is ynable to accept the specified buffer offset, it shall return.CHECK CONDITION status and it shall set the sense
keyl to ILLEGAL REQUEST with an additional sense codesof 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 beginnitg at the buffer offset. The application client should att¢mpt to
engure that the parameter list length plus the huffer offset does not exceed the capacity of the specified buffer. The
capacity of the buffer may be determined by-the BUFFER CAPACITY field in the READ BUFFER descriptor If the
BUHFER OFFSET and PARAMETER LIST LENGTH fields specify a transfer in excess of the buffer capacity, the|device
server shall return CHECK CONDITION status and shall set the sense key to ILLEGAL REQUEST with an
additional sense code of INVALID FIELD IN CDB.

7.2p.9 Write data to echo buffer (1010b)
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 thé-Same manner by the target as it would for a write operation. Data shall be sent aligned on

fouf-byte boundari€s) The BUFFER ID and BUFFER OFFSET fields are ignored in this mode.

NO[E 39 Itisreécommended that the target assign echo buffers on a per initiator basis to limit the number of exceptioh condi-
tions that maysoccur in a multi-initiator environment.

Upopnsuccessful completion of a WRITE BUFFER command the data shall be preserved in the echo buffeq unless

tl«.f\ v=3 B—atarrailHaEH rRa-aaad-ta-arw-lacteslai-Ha-wwibieh-eac H PN ekhanaad
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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 echo buffer. The application client should attempt to ensure that the parameter
list length does not exceed the capacity of the echo buffer. The capacity of the echo buffer may be determined by
the BUFFER CAPACITY field in the READ BUFFER echo buffer descriptor. If the PARAMETER LIST LENGTH field
specifies a transfer in excess of the buffer capacity, the device server shall return CHECK CONDITION status and
shall set the sense key to ILLEGAL REQUEST with an additional sense code of INVALID FIELD IN CDB.
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8 Parameters for all device types

8.1 Diagnostic parameters

8.1.1 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. Pages specific to each device type are described in the command standard (see 3.1.12) that applies to

that device type.

A SEND DIAGNOSTIC command with a PF bit of one specifies that the SEND DIAGNOSTIC patameter list
corjsists of zero or more diagnostic pages and that the data returned by the subsequent RECEIVE DIAGNOSTIC
RESULTS command shall use the diagnostic page format defined in table 120. A RECEIVE-DIAGNPSTIC
REBULTS command with a pcv bit of one specifies that the device server return a diagnostic page, using thg format
deflned in table 120.

Table 120 — Diagnostic page format

Bit
Byte 7 6 5 4 3 2 1 (
0 PAGE CODE
1 Reserved
2 MSB
( ) PAGE LENGTH (n-3)
3 (LSB)
4
Diagnostic'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 being\returned as a result of a RECEIVE DIAGNOSTIC RESULT'S with
the|pcv bit equal to one. The page contains apage header followed by the data that is formatted according to the

page code specified.

Device servers that implement diagnostic pages are only required to accept a single diagnostic pdge per
command.
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The PAGE coODE field identifies which diagnostic page is being sent as a result of a SEND DIAGNOSTIC command,
requested as a result of a RECEIVE DIAGNOSTIC RESULTS command with the pcv bit equal to one, or returned
as a result of a RECEIVE DIAGNOSTIC RESULTS parameter data. The page codes are defined in table 121.

Table 121 — Diagnostic page codes

Page Code | Description Reference
00h Supported diagnostics pages 8.1.2
01h Configuration SES
02h Enclosure Status/Control SES
03h Help Text SES
04h String In/Out SES
05h Threshold In/Out SES
06h Array Status/Control SES
07h Element Descriptor SES
08h Short Enclosure Status SES

09h - OFh Reserved for SES SES
10h - 3Fh Pages that apply to all device types

40h - 7Fh | See specific device type for definition

80h - FFh | Vendor specific pages

The PAGE LENGTH field specifies the length in bytes of the diagnostie/parameters that follow this field. If th
catlon client sends a page length that results in the truncation ofyany parameter, the device server shall te
thelcommand with CHECK CONDITION status. The sensé.key shall be set to ILLEGAL REQUEST
additional sense code set to INVALID FIELD IN PARAMETER'LIST.

The diagnostic parameters are defined for each page.code. The diagnostic parameters within a page
deflned differently in a SEND DIAGNOSTIC command than in a RECEIVE DIAGNOSTIC RESULTS comm

e appli-
minate
ith the

may be
and.
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8.1.2 Supported diagnostic pages
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The supported diagnostics page (see table 122) returns the list of diagnostic pages implemented by the device
server. This page shall be implemented if the device server implements the page format option of the SEND
DIAGNOSTIC and RECEIVE DIAGNOSTIC RESULTS commands.

Table 122 — Supported diagnostic pages

Bit
Byte 7 5 4 3 0
0 PAGE CODE (00h)
1 Reserved
2 MSB
( ) PAGE LENGTH (n-3)
3 (LSB)
4
SUPPORTED PAGE LIST
n

The definition of this page for the SEND DIAGNOSTIC command includes only the first four bytes. If th
LENGTH field is not zero, the device server shall terminate the SEND DIAGNOSTIC command with C
CONNDITION status. The sense key shall be set to ILLEGAL REQUEST with an additional sense code of I

e PAGE
LHECK
NVALID

FIHLD IN PARAMETER LIST. This page instructs the device server te_make available the list of all supported

diagnostic pages to be returned by a subsequent RECEIVE DIAGN@STC RESULTS command.

The definition of this page for the RECEIVE DIAGNOSTIC RESULTS command includes the list of dia

pages supported by the device server.

The

The

PAGE LENGTH field specifies the length in bytes of thefollowing supported page list.

SUPPORTED PAGE LIST field shall contain a list afall diagnostic page codes implemented by the device s

asdending order beginning with page code 00h.

gnostic

Brver in
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8.2 Log parameters

8.2.1 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. Pages
specific to each device type are described in the command standard (see 3.1.12) that applies to that device type.
The LOG SELECT command supports the ability to send zero or more log pages. The LOG SENSE command

(see 7.5) returns a single log page specified in the PAGE CODE field of the CDB.

Each log page begins with a four-byte page header followed by zero or more variable-length log parameters

deflned for that page. The log page format is defined in table 123.

Table 123 — Log page format

Bit
Byte 7 6 5 4 3 1 (
0 PAGE CODE
1 Reserved
2 (MSB)
PAGE LENGTH (n-3)
3 (LSB)
Log parameter(s)
4 Log parameter (First)
+3 (Length x)
nry+1 Log parameter (Last)
n (Lerigth y)

The PAGE coODE field identifies which log pageis being transferred.

The PAGE LENGTH field specifies the lengthin bytes of the following log parameters. If the application client $ends a
page length that results in the truncation of any parameter, the device server shall terminate the commahd with
CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST with the additional sense cpde set

to INVALID FIELD IN PARAMETER LIST.

Mokt log pages contain one)or more special data structures called log parameters (see table 124). Log pargmeters
may be data counters_ef (@) particular event(s), the conditions under which certain operations were performed, or list

parpmeters that contain a character string description of a particular event.

Table 124 — Log parameter

Bit
Byte 7 6 5 4 3 1 (
9] (MSB)
PARAMETER CODE
1 (LSB)
2 DU DS TSD ETC TMC LBIN LP
3 PARAMETER LENGTH (n-3)
4
PARAMETER VALUE
n

Each log parameter begins with a four-byte parameter header followed by one or more bytes of PARAMETER VALUE

data.
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The PARAMETER CODE field identifies the log parameter being transferred for that log page.

The Du, DS, TSD, ETC, TMC, LBIN, and LP fields are collectively referred to as the PARAMETER CONTROL byte. These
fields are described below in this subclause.

For cumulative log parameter values, indicated by the pc field of the LOG SELECT and LOG SENSE commands,
the disable update (bu) bit is defined as follows:

a) A zero value indicates that the device server shall update the log parameter value to reflect all events that
should be noted by that parameter; or

D) A one value Indicates that the device server shall not update the 1og parameter value except In resppnse to
a LOG SELECT command that specifies a new value for the parameter.

NO[E 40 When updating cumulative log parameter values, a device server may use volatile memory to hold,theSe valpies until
a LPG SELECT or LOG SENSE command is received with an sp bit of one or a target-defined event octurs. As a regsult the
updated cumulative log parameter values may be lost if a power cycle occurs.

The DU bit is not defined for threshold values, indicated by the pc field of the LOG SENSE command, nof for list
parpmeters as indicated by the LP bit. The device server shall ignore the value of the DU bit in any log pargmeters
received with a LOG SELECT command.

A disable save (Ds) bit of zero indicates that the target supports saving for thaf\log parameter. The devicg server
shgll save the current cumulative or the current threshold parameter value,‘depending on the value in the pdfield of
the|CDB, in response to a LOG SELECT or LOG SENSE command with:an sp bit of one. A Ds bit of one indicates
thalt the target does not support saving that log parameter in response to a LOG SELECT or LOG $ENSE
cormpmand with an sp bit of one.

A target save disable (TsD) bit of zero indicates that the target provides a target-defined method for saying log
parpmeters. This implicit saving operation shall be done frequently enough to insure that the cumulative pafameter
vallies retain statistical significance (i.e., across power'cycles). A TsD bit of one indicates that either the target
dog¢s not provide a target-defined method for saving“log parameters or the target-defined method hajs been
dispbled individually by an application client setting the TsD bit to one. An application client may disable the
target-defined method for saving all log parameters without changing any TSD bits. See the GLTSD bit in the|control
mofe page (see 8.3.6).

An lenable threshold comparison (ETG) bit of one indicates that a comparison to the threshold value is pefformed
whenever the cumulative value is updated. An ETc bit of zero indicates that a comparison is not performed. The
valyie of the ETC bit is the same farieumulative and threshold parameters.

The threshold met criteria (TMcC) field (see table 125) defines the basis for comparison of the cumulative and
thréshold values. The xtmMC field is valid only if the ETC bit is one. The value of the T™c field is the sgme for
curpulative and threshold/parameters.

Table 125 — Threshold met criteria

Code | Basis for comparison

00b | Every update of the cumulative value

01b | Cumulative value equal threshold value
10b | Cumulative value  not equal threshold value
11b | Cumulative value greater than threshold value

If the ETC bit is one and the result of the comparison is true, a unit attention condition shall be generated for all initi-
ators. When reporting the unit attention condition, the device server shall set the sense key to UNIT ATTENTION
and set the additional sense code to THRESHOLD CONDITION MET.

The LBIN bit is only valid if the LP bit is set to one. If the LP bit is one and the LBIN bit is zero then the list parameter
is a string of ASCII graphic codes (i.e., code values 20h through 7Eh). If the LP bit is one and the LBIN bit is one
then the list parameter is a list of binary information.
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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
device server shall terminate the command with CHECK CONDITION status. The sense key shall be set to
ILLEGAL REQUEST with the additional sense code set to INVALID FIELD IN PARAMETER LIST.

An LP bit of zero indicates that the parameter is a data counter. Data counters are associated with one or more
events. The data counter is updated whenever one of these events occurs by incrementing the counter value, if
each data counter has associated with it a target-defined maximum value. Upon reaching this maximum value, the
data counter shall not be incremented (i.e., it does not wrap). When a data counter reaches its maximum value,
the device server shall set the associated DU bit to one. If the data counter is at or reaches its maximum value
durjng the execution of a command, the Jevice server shall complete the command. [T the command completes
corfectly, except for the data counter being at its maximum value, and if the RLEC bit of the control mode-page (see
8.3|6) is set to one; then the device server shall terminate the command with CHECK CONDITION/status pnd set
the|sense key to RECOVERED ERROR with the additional sense code set to LOG COUNTER AF,MAXIMUM.

An [P bit of one indicates that the parameter is a list parameter. List parameters are not counters and thus fhe ETC
and TMc fields shall be set to zero.

If more than one list parameter is defined in a single log page, the following rules apply to assigning parameter
codes:

a) The parameter updated last shall have a higher parameter code than the previous parameter, exgept as
defined in rule b);
b) When the maximum parameter code value supported by thertarget is reached, the device server shall
assign the lowest parameter code value to the next log parameter (i.e., wrap-around parameter cogles). If
the associated command completes correctly, except forthe parameter code being at its maximum value,
and if the RLEC bit of the control mode page (see 8.3.6).i5 set to one; then the device server shall tefminate
the command with CHECK CONDITION status and\set the sense key to RECOVERED ERROR with the
additional sense code set to LOG LIST CODES EXHAUSTED.

NOJTE 41 List parameters may be used to store the locations of defective blocks in the following manner. When a defective
blogk is identified, a list parameter is updated to reflect the location and cause of the defect. When the next defect is pncoun-
terdd, the list parameter with the next higher paraméter code is updated to record this defect. The size of the page|may be
madle vendor specific to accommodate memory lititations. It is recommended that one or more data counter parameters be
defined for the page to keep track of the number of valid list parameters and the parameter code of the parameter with the
oldest recorded defect. This technique maybe“adapted to 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 valtethat results in the truncation of the parameter value, the device servér shall
terminate the command with(CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEEST with
the|additional sense code set to INVALID FIELD IN PARAMETER LIST.

If the application client’sends a log parameter value that is outside the range supported by the target, and rqunding
is iplemented for that parameter, the device server may either:

a) round to an acceptable value and terminate the command as described in 5.3; or
b) terminate the command with CHECK CONDITION status and set the sense key to ILLEGAL REQUEST
with 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 one, then the device server shall report the exception condition.


https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

-176 - 14776-452 © ISO/IEC:2005(E)

The page code assignments for the log pages are listed in table 126.

Table 126 — Log page codes

Page Code | Description Reference
OFh Application client page
01h Buffer over-run/under-run page 8.2.3
03h Error counter page (read) page 8.2.4
04k Error-codnterpage-{(read-reverse)-page 824
05h Error counter page (verify) page 8.2.4
02h Error counter page (write) page 8.2.4
0Bh Last n deferred errors or asynchronous events page 8.2.5
07h Last n error events page 826
06h Non-medium error page 8.2.7
10h Self-test results page 8.2.8
OEh Start-stop cycle counter page 8.2.9
00h Supported log pages 8.2.10
0Dh Temperature page 8.2.11

08h - OAh | Reserved (may be used by specific device types)
0Ch Reserved (may be used by specific\device types)

11h - 2Fh Reserved (may be used by specific device types)
3Fh Reserved

30h - 3Eh | Vendor specific pages

8.2|2 Application client page

The application client page (see table 127)provides a place for application clients to store information. THe page
code for the application client page is OFh.

Table 127 — Application client page

Bit
Byte 7 6 5 4 3 2 1 (
0 PAGE CODE (OFh)
1 Reserved
2 MSB
( ) PAGE LENGTH (n-3)
3 (LSB)
Application client log parameters
P
First application client log parameter
Last application client log parameter
n

The PAGE cODE and PAGE LENGTH fields are described in 8.2.1.
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Parameter codes 0000h through OFFFFh are for general usage application client data. The intended use for this
information is to aid in describing the system configuration and system problems, but the exact definition of the
data is application client specific. The general usage application client data parameters all have the format shown
in table 128.

Table 128 — General usage application client parameter data

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
PARAMETER CODE

1 (C$B)
2 DU DS TSD ETC | T™MC LBIN | Lp
3 PARAMETER LENGTH (FCh)

4
s GENERAL USAGE PARAMETER BYTES

Fol general usage application client data, the value in the PARAMETER CcODE field ;shall be between 0000h and
OFFFh. The first supported general usage application client parameter code shall be 0000h and additional
sugported 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 codeg 0000h
thrgough O03Fh.

Forthe general usage application client parameter, the PARAMETER LENGTH value for each parameter shall e FCh.

The state of the log parameter control bits for parameters 0000h through OFFFh is specified in table 129.

Table 129 — Parameter control bits for general usage parameters (0000h through OFFFh)

Bit Value | Description

DU 1 Value provided by application client

DS 0 Deviceserver supports saving of parameter
TSD 0 Dévice server manages saving of parameter
ETC 0 No threshold comparison is made on this value
T™C XX Ignored when ETC is O
LBIN 1 The parameter is in binary format

LP 1 The parameter is a list parameter

The values stored in(thé GENERAL USAGE PARAMETER BYTES represent data sent to the device server in a previous
LOG SELECT conmimand. If a previous LOG SELECT command has not occurred, the data is vendor specific.

In the application client page, parameter codes 1000h through FFFFh are reserved.

8.2|3 Buffer over-run/under-run page

The buffer over-run/under-run 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. A target that implements this page may implement
one or more of the defined data counters.

A buffer over-run or under-run may occur when an initiator does not transmit data to or from the target’s buffer fast
enough to keep up with reading or writing the media. The cause of this problem is protocol specific. A buffer
over-run condition may occur during a read 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 operation when a buffer
empty condition prevents continued transfer of data to the media from the buffer. Most devices incur a delay at this
point while the media is repositioned.
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Table 130 defines the PARAMETER CODE field for the buffer over-run/under-run counters.

Table 130 — Parameter code field for buffer over-run/under-run counters

Bit
Byte 7 6 5 4 3 2 1 0
0 Reserved
1 COUNT BASIS | CAUSE TYPE

; ed bits,
a tr ree-bit COUNT BASIS field (see table 131), a four-bit causk field (see table 132), and a one-bit TYPE field!| These
are|concatenated to determine the value of the parameter code for that log parameter. For example,‘a)counter for
paremeter code value of 0023h specifies a count basis of 001b; a cause of 0001b; and a type of 1b; this counter is
incfemented once per command that experiences an over-run due to the SCSI bus being busy.

The couNT BASIS field defines the criteria for incrementing the counter. The criteria are defined in table 131

Table 131 — Count basis definition

Count basis | Description

000b Undefined

001b Per command

010b Per failed reconhect
011b Per unit of time

100b - 111b | Reserved

NO['E 42 The per unit of time count basis is device type specific. Direct-access devices typically use a latency perfod (i.e.,
ong revolution of the medium) as the unit of time.

The causk field indicates the reason that the over:tun or under-run occurred. The following causes are defined in
table 132.

Table 132 — Cause field definition

Cause | Description

Oh Undefined

1h Bus busy

2h Transfer rate too slow
3h - Fh | Reserved

The TYPE field indicates whether the counter records under-runs or over-runs. A value of zero specifies @ buffer
under-run condition and a value of one specifies a buffer over-run condition.

The counters contain the total number of times buffer over-run or under-run conditions have occurred since the last
timg the counter was cleared The counter shall be mcremented for each occurrence of an under- run or over-run
cor i
command.
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This subclause defines the optional error counter pages for write errors (page code 02h), read errors (page code
03h), read reverse errors (page code 04h) and verify errors (page code 05h). The log page format is defined in
8.2.1. A page may return one or more log parameters that record events defined by the parameter codes. Table

133 defines the parameter codes for the error counter pages. Support of each log parameter is optional.

NO

Table 133 — Parameter codes for error counter pages

Parameter code | Description
0000h Errors corrected without substantial delay
0001h Errors corrected with possible delays
0002h Total (e.g., rewrites or rereads)
0003h Total errors corrected
0004h Total times correction algorithm processed
0005h Total bytes processed
0006h Total uncorrected errors

0007h - 7FFFh Reserved

8000h - FFFFh | Vendor specific

[E 43 The exact definition of the error counters is not part of this standard. ;These counters should not be used to ¢

proglucts because the products may define errors differently.

8.2

The
or

ocdurred later in time.

The content of the parameter value field of each log parameter is the SCSI sense data describing the d

err

The fields pu, TSD, ETC, and /mc/are reserved and shall be set to zero. The LBIN bit shall be set to one to i
hry information. The Lp-bit-shall be set to one to indicate a list parameter.

bin
8.2
The
rec

codg
codg

r.

6 Last n error events page

5 Last n deferred errors or asynchronous events page

last n error_events page (page code 07h) provides for a number of error-event records using the list paf
format of the/log page. The number of these error-event records supported, n, is vendor specific. Each errg
prd contains vendor specific diagnostic information for a single error encountered by the device. The pal
e asseCiated with error-event record indicates the relative time at which the error occurred. A higher paf
elindicates that the error event occurred later in time.

ompare

last n deferred errors or asynchronous events page (pagée code OBh) provides for a number of deferred errors
synchronous events sense data records using the listparameter format of the log page. The number ¢
deflerred errors or asynchronous events records supported, n, is vendor specific. Each deferred ¢
asynchronous event record contains SCSI sensetdata for a deferred error or asynchronous event th
ocdurred. The parameter code associated with the“record indicates the relative time at which the deferred
asyjnchronous event occurred. A higher parameter code indicates that the deferred error or asynchronou

f these
rror or
at has
Brror or
5 event

eferred

ndicate

ameter

r-event

ameter
ameter

The content of the parameter value field of each log parameter is an ASCII character string that may describe the
error event. The exact contents of the character string is not defined by this standard.

When the last supported parameter code is used by an error-event record, the recording on this page of all subse-
quent error information shall cease until one or more of the list parameters with the highest parameter codes have
been reinitialized. If the RLEC bit of the control mode page (see 8.3.6) is set to one, the device server shall return
CHECK CONDITION status with the sense key set to RECOVERED ERROR and the additional sense code set to
LOG LIST CODES EXHAUSTED. Alternatively, the device server may report this condition via asynchronous event
notification (see SAM-2).
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8.2.7 Non-medium error page

The non-medium error page (page code 06h) provides for summing the occurrences of recoverable error events
other than write, read, or verify failures. No discrimination among the various types of events is provided by
parameter code (see table 134). Vendor specific discrimination may be provided through the vendor specific
parameter codes.

Table 134 — Non-medium error event parameter codes

Parameter code | Description

0000h Non-medium error count
0001h - 7FFFh Reserved
8000h - FFFFh | Vendor specific error counts

8.2|8 Self-test results page

The self-test results log page (see table 135) provides the results from the twenty mostrecent self-tests (s¢e 5.4).
Results from the most recent self-test or the self-test currently in progress shall be repotted in the first self-fest log
parpmeter; results from the second most recent self-test shall be reported in the(second self-test log pargmeter;
etc| If fewer than twenty self-tests have occurred, the unused self-test log paraméter entries shall be zero fjlled.

Table 135 — Self-test results pagée

Bit
Byte 7 6 5 4 3 2 1 (

0 PAGE CODE (10h)
1 Reserved

2 (MSB)

PAGE\LENGTH (190h)
3 (LSB)
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 8.2.1.
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Table 136 shows the format of one self-test log parameter.

Table 136 — Self-test results log parameter format

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
PARAMETER CODE (0001h to 0014h)
1 (LSB)
2 DU | DS TSD | ETC | TMC | LBIN | LP
3 PARAMETER LENGTH (10h)
4 SELF-TEST CODE | Reserved | SELF-TEST RESULTS
5 SELF-TEST NUMBER
6 (MSB)
TIMESTAMP
7 (L$B)
8 (MSB)
ADDRESS OF FIRST FAILURE
15 (L$B)
16 reserved SENSE KEY
17 ADDITIONAL SENSE CODE
18 ADDITIONAL SENSE CODE’/QUALIFIER
19 Vendor specific

The¢ PARAMETER CODE field identifies the log parameter being. transferred. The PARAMETER CODE field for the
of the most recent self-test shall contain 0001h; the PARAMETER CODE field for the results of the second mos

test shall contain 0002h; etc.

The values of the log parameter control bits for self<test results log parameters is specified in table 137.

Table 137 — Parameter’control bits for self-test results log parameters

Bit Value j-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
TMC XX Ignored when ETC is O
LBIN 1 The parameter is in binary format

LP 1 The parameter is a list parameter

The PARAMETER LENGTH field shall contain 10h.

The sel E-TEST coDE field caontains the value in the sel E-TEST coODE field of the SEND DIAGNOSTICS co

results
recent

mmand

that initiated this self-test (see 7.23).
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Table 138 defines the content of the SELF-TEST RESULTS field.

Table 138 — Self-test results values

005(E)

Value | Description
Oh | The self-test completed without error.
1h | The background self-test was aborted by the application client using a SEND DIAGNOSTICS com-
mand (see 7.23) with the SELF-TEST CODE field set to 100b (Abort background self-test).
2h | The self-test routine was aborted by an application client using a method other than a SEND DIAG-
NQSTICS command with the seELE-TEST coDE field set to 100b (n G h\]/ atask management function,
by a reset, or by issuing an exception command as defined in 5.4.3).
3h | An unknown error occurred while the device server was executing the self-test and the device 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 failedis not krjown.
5h | The first segment of the self-test failed.
6h | The second segment of the self-test failed.
7h | Another segment of the self-test failed (see the SELF-TEST SEGMENT NUMBER-field).
gh-Eh | Reserved
Fh | 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; ot
b) the number of the test that failed and the number of thesegment in which the test was run, using alvendor
specific method for placing the two values in the one field.
When the segment in which the failure occurred cannot.@f-heed not be identified, the SELF-TEST NUMBER figld shall
corftain 00h.
The TIMESTAMP field contains the total accumulated power-on hours for the device server at the time the delf-test
wa$ completed. If the test is still in progress,the content of the TIMESTAMP field shall be zero. If the pgwer-on
hours for the device server at the time theself-test was completed is greater than FFFFh then the content of the
TIMESTAMP field shall be FFFFh.
Thé ADDRESS OF FIRST FAILURE field contains information that locates the failure on the media. If the logigal unit
imglements logical blocks, the content of the ADDRESS OF FIRST FAILURE field is the first logical block addresg where
a seglf-test error occurred. Thisjimplies nothing about the quality of any other logical block on the logical unit, since

the
not

FFFFFFFFFFFFFEEER'if no errors occurred during the self-test or if the error that occurred is not relate)
ideptifiable mediajaddress.

Theé SENSE KEY, ADDITIONAL SENSE CODE, and ADDITIONAL SENSE CODE QUALIFIER fields may contain a hiers

add

same_format used by the sense data (see 7.20).

testing during which the)error occurred may not have been performed in a sequential manner. This vallie shall

change (e.g., as the-result of block reassignment). The content of the ADDRESS OF FIRST FAILURE field §

itional.information relating to error or exception conditions that occurred during the self-test represente

hall be
d to an

rchy of
d in the
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8.2.9 Start-stop cycle counter page

This subclause defines the optional start-stop cycle counter page (page code OEh). A device server that imple-
ments the start-stop cycle counter page shall implement one or more of the defined parameters. Table 139 shows
the start-stop cycle counter page with all parameters present.

Table 139 — Start-stop cycle counter page

Bit
Byte 7 6 5 4 3 2 1 0

0 PAGE CODE (OEh)
1 Reserved
2 (MSB)

PAGE LENGTH (24h)
3 (LSB)
4 (MSB) PARAMETER CODE 0001h
5 Date of Manufacture (LSB)
6 DU DS TSD ETC T™MC LBIN Lp
7 PARAMETER LENGTH (06h)
8 (MSB)

YEAR OF MANUFACTURE (4 ASCII characters)
11 (LSB)
12 (MSB)

WEEK OF MANURACTURE (2 ASCII characters)
13 (LSB)
14 (MSB) PARAMETER ‘CODE 0002h
15 Accounting Date (LSB)
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)
24 (MSB) PARAMETER CODE 0003h
25 Specified cycle count over device lifetime (LSB)
26 DU | DS TSD | ETC | T™MC | LBIN | Lp
27 PARAMETER LENGTH (04h)
28 (MSB) SPECIFIED CYCLE COUNT OVER DEVICE LIFETIME
31 (4-byte binary number) (LSB)
32 (MSB) PARAMETER CODE 0004h
33 Accumulated start-stop cycles (LSB)
34 DU | DS TSD | ETC | T™MC LBIN | LP
35 PARAMETER LENGTH (04h)
36 (MSB) ACCUMULATED START-STOP CYCLES
39 (4-byte binary number) (LSB)

The year and week in the year that the device was manufactured shall be set in the parameter field defined by
parameter code 0001h. The date of manufacture shall not be saveable by the application client using the LOG
SELECT command (i.e., the log parameter Ds bit shall be one). The date is expressed in numeric ASCII
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characters (30h — 39h) in the form YYYYWW, as shown in table 139. The state of the parameter control bits for
parameter 0001h is specified in table 140.

Table 140 — Parameter control bits for date of manufacture parameter (0001h)

Th¢ accounting date specified by parameter code 0002h may be saved using a LOG\SELECT comn
ind|cate 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 blank characters (20h). The field shall hot be checked for va

the

The specified cycle count over device lifetime (parameter code 0003h) is a parameter provided by the
serjer. The specified cycle count over.device lifetime parameter shall not be saveable by the applicatio

usi
bin
dey
dey

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

| =) N2 G NU t;IIUD;IUiUI CUITIPdAl iDUII ib llladb' UTl tilib vaiuc
T™C XX Ignored when ETC is O
LBIN 0 The parameter is in ASCII format

LP 1 The parameter is a list parameter

device server. The state of the parameter control bits for parameter 0002h is specified in table 141.

Table 141 — Parameter control bits for accounting date-parameter (0002h)

Bit Value | Description

DU 0 Value provided by device server

DS Oor1 | Device server optionally stipports saving of parameter
TSD 0 Device server manages.saving of parameter

ETC 0 No threshold comparison is made on this value
T™C XX Ignored when ETE’is 0
LBIN 0 The parameter is in ASCII format

LP 1 The parameter is a list parameter

ng the LOG SELECT command (i.e., the log parameter Ds bit shall be one). The parameter value is &
hry number. The value indicates how many stop-start cycles may typically be executed over the lifetim
ice without degrading the device’s operation or reliability outside the limits specified by the manufacture
ice. The state of the parameter control bits for parameter 0003h is specified in table 142.

Table 142 — Paragneter control bits for start-stop cycle counter parameters (0003h and 0004h

and to
t value
idity by

device
h client
4-byte
b of the
r of the

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™C XX Ignored when ETC is O
LBIN 1 The parameter is in binary format

LP 1 The parameter is a list parameter

The accumulated start-stop cycles (parameter code 0004h) is a parameter provided by the device server. The
accumulated start-stop cycles parameter shall not be saveable by the application client using the LOG SELECT
command (i.e., the log parameter Ds bit shall be one). The parameter value is a 4-byte binary number. The value
indicates how many start-stop cycles the device has detected since its date of manufacture. The time at which the
count is incremented during a start-stop cycle is vendor specific. For rotating magnetic storage devices, a single
start-stop cycle is defined as an operational cycle that begins with the disk spindle at rest, continues while the disk
accelerates to its normal operational rotational rate, continues during the entire period the disk is rotating,
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continues as the disk decelerates toward a resting state, and ends when the disk is no longer rotating. For devices
without a spindle or with multiple spindles, the definition of a single start-stop cycle is vendor specific. The count is
incremented by one for each complete start-stop cycle. No comparison with the value of parameter 0003h shall be
performed by the device server. The state of the control bits for parameter 0004h is specified in table 142.

8.2,

10 Supported log pages

The supported log page (see table 143) returns the list of log pages implemented by the target. Targets that
implement the LOG SENSE command shall implement this log page.

Tabte 43— Suppwtcu' iug Pages
Bit
Byte 7 6 5 4 3 2 1 (

0 PAGE CODE (00h)
1 Reserved
2 (MSB)

PAGE LENGTH (n-3)
3 (LSB)
4

SUPPORTED PAGE LIST
n

Thip page is not defined for the LOG SELECT command. This log page’returns the list of supported log pdges for

the

The

The
ord

8.2

Thi
ten
set
ete

specified logical unit.

PAGE LENGTH field specifies the length in bytes of the follewing supported page list.

Er beginning with page code 00h.

11 Temperature page

to a value indicating that the parameter is not defined. Table 144 shows the temperature page with all
S present.

Table 144 — Temperature page (part 1 of 2)

b SUPPORTED PAGE LIST field shall contain a list of alNeg page codes implemented by the target in asg

5 subclause defines the optional température log page (page code 0Dh). A device server that implems
perature page shall implement parameter 0000h. Parameter 0001h is optional and may be either om

ending

nts the
itted or
param-

Bit

yte 4

PAGE CODE (0ODh)

Reserved

(MSB)

PAGE LENGTH (0Ch)

(L9

B)

(MSB) PARAMETER CODE 0000h

Temperature

(LSB)

DU DS TSD ETC T™C LBIN

LP

PARAMETER LENGTH (02h)

Reserved

O |0 Nl |~ ]|N|F|O

TEMPERATURE (degrees Celsius)
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Table 144 — Temperature page (part 2 of 2)

Bit
Byte 7 6 5 4 3 2 1 0

10 (MSB) PARAMETER CODE 0001h

11 Reference temperature (LSB)

12 DU DS TSD ETC T™MC LBIN LP

13 PARAMETER LENGTH (02h)

14 Reserved

15 REFERENCE TEMPERATURE (degrees Celsius)
The temperature sensed in the device at the time the LOG SENSE command is performed shall besreturnef in the
parameter field defined by parameter code 0000h. The one byte binary value specifies the\temperature of the
deyice in degrees Celsius. Temperatures equal to or less than zero degrees Celsius shallbe indicated by g value
of Zero. If the device server is unable to detect a valid temperature because of a sensof failure or other copdition,
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 enviranmental limits specified|for the
deyice. No comparison is performed between the temperature value specifiéd in parameter 0000h and the
reference temperature specified in parameter 0001h. The state of the paranteter control bits for parametef 0000h

is S

Ar
no

ref
ma

without degrading the device's operation or reliability beyond manufacturer accepted limits. The reference
re may change féryvendor specific reasons. The state of the parameter control bits for parameter 0p01h is

atu
spe

pecified in table 145.

Table 145 — 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 thresholéd~comparison is made on this value
T™MC XX Ignored when ETC is O
LBIN 1 The, parameter is in binary format

LP 1 The parameter is a list parameter

Ximum reported sensortemperature in degrees Celsius at which the device is capable of operating conti

cified in table 145.

pference temperature for the device may optionally be provided by the device using parameter code 0901h. If
reference temperature is provided, the parameter may not be provided in the log page or alternatively, the
brence temperature valde,may be set to the value of FFh. The one byte binary value should reflect the

uously
mper-
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8.3 Mode parameters

8.3.1 Mode parameters overview

This subclause describes the block descriptors and the pages used with MODE SELECT and MODE SENSE
commands that are applicable to all SCSI devices. Pages specific to each device type are described in the
command standard (see 3.1.12) that applies to that device type.

8.3.2 Mode parameter list format

Thé¢ mode parameter list shown in table 146 contains a header, followed by zero or more block descfiptors,
follpwed by zero or more variable-length pages. Parameter lists are defined for each device type.

Table 146 — Mode parameter list

Bthe it 7 6 5 4 3 2 1 i
0-n Mode parameter header

0-n Block descriptor(s)

0-n Page(s)

8.3|3 Mode parameter header formats

The six-byte CDB mode parameter header is defined in table 147.

Table 147 — Mode parameter header(6)

Bthe it 7 6 5 4 3 2 1 i
0 MODE DATA LENGTH
1 MEDIUM TYPE
2 DEVICE-SPECIFIC PARAMETER
3 BLOCK DESCRIPTOR LENGTH

The ten-byte CDB mode parameter header is defined in table 148.

Table 148 — Mode parameter header(10)

Bit
Byte 7 6 5 4 3 2 1 (
0 MSB
¢ ) MODE DATA LENGTH
1 (L$B)
2 MEDILIM TVYPE
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 specifies the length in bytes of the following
data that is available to be transferred. The mode data length does not include the number of bytes in the MODE
DATA LENGTH field. When using the MODE SELECT command, this field is reserved.
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NOTE 44 Targets that support more than 256 bytes of block descriptors and pages may need to implement ten-byte mode
commands. The mode data length field in the six-byte CDB header limits the returned data to 256 bytes.

The contents of the MEDIUM TYPE field are unique for each device type. Refer to the mode parameters subclause of
the specific device type command standard (see 3.1.12) for definition of these values. Some device types reserve
this field.

The DEVICE-SPECIFIC PARAMETER field is unique for each device type. Refer to the mode parameters subclause of
the specific device type command standard (see 3.1.12) for definition of this field. Some device types reserve all or
part of this field.

The Long LBA (LONGLBA) bit of zero indicates the mode parameter block descriptors are eight bytes long'and have
the|format described in 8.3.4.1 or 8.3.4.2. A LONGLBA bit of one indicates the mode parameter block descriptors are
sixeen bytes long and have the format described in 8.3.4.3.

The¢ BLOCK DESCRIPTOR LENGTH field specifies the length in bytes of all the block descriptors™ It is equal to the
nurpber of block descriptors times eight if the LONGLBA bit is set to zero or times sixteen if'the' LONGLBA bit is set to
ong, and does not include pages or vendor specific parameters, if any, that may follow the last block descriptor. A
blogk descriptor length of zero indicates that no block descriptors are included in the.mode parameter list. This
corldition shall not be considered an error.

8.3|4 Mode parameter block descriptor formats
8.3|4.1 General block descriptor format

When the LONGLBA bit is set to zero (see 8.3.3), the mode parameter block descriptor format for all devicg types
exdept direct-access is shown in table 149.

Table 149 — General mode parameter block descriptor

BytE; it 7 6 5 4 3 2 1 (
0 DENSITY CODE
1 (MSB)
2 NUMBER OF BLOCKS
3 (LSB)
4 Reserved
5 (MSB)
6 BLOCK LENGTH
7 (L$B)

Block descriptors specify some of the medium characteristics for all or part of a logical unit. Support fgr block
degcriptorsis optional. Each block descriptor contains a DENSITY CODE field, a NUMBER OF BLOCKS field, and a
BLQCK/LENGTH field. Block descriptor values are always current (i.e., saving is not supported). A unit aftention
corjdition (see 7.6 and SAM-2) shall be generated when any block descriptor values are changed.

The DENSITY CODE field is unique for each device type. Refer to the mode parameters subclause of the specific
device type command standard (see 3.1.12) for definition of this field. Some device types reserve all or part of this
field.

The NUMBER OF BLOCKS field specifies the number of logical blocks on the medium to which the DENSITY cODE and
BLOCK LENGTH FIELDS apply. A value of zero indicates that all of the remaining logical blocks of the logical unit shall
have the medium characteristics specified.


https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

14776-452 © ISO/IEC:2005(E) - 189 -

NOTES
45 There may be implicit association between parameters defined in the pages and block descriptors. In this case, the target
may change parameters not explicitly sent with the MODE SELECT command. A subsequent MODE SENSE command

46

may be used to detect these changes.
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).

8.3

Wh
de\

4.2 Direct-access device block r‘lncr‘ripfnr format forlonclLBA=0

ice type is shown in table 150.

Table 150 — Direct-access device mode parameter block descriptor

en the LONGLBA bit is set to zero (see 8.3.3), the mode parameter block descriptor format for the ditectjaccess

Byz it 7 6 5 4 3 2 1 i
0 (MSB)
1
5 NUMBER OF BLOCKS
3 (LSB)
4 DENSITY CODE
5 (MSB)
6 BLOCK LENGTH
7 (LSB)
Thip block descriptor format shall apply only to direéct-access devices. When the LONGLBA bit is set to zefo (see

8.3

Blo|
opt
fiel
chs

The
BLd
hay

If th
SE
cay

3), all other device types shall use the block descriptor format described in 8.3.4.1.

ck descriptors specify some of the medium characteristics for a logical unit. Support for block descri
onal. Each block descriptor contains a DENSITY CODE field, a NUMBER OF BLOCKS field, and a BLOCK

nged.

CK LENGTH fields apply-—A value of zero indicates that all of the remaining logical blocks of the logical u
e the medium characteristics specified.

e SCSI device doesn't support changing its capacity by changing the NUMBER OF BLOCKS field using the

| ECT command, the value in the NUMBER OF BLOCKS field is ignored. If the device supports chan

a)~ If the number of blocks is set to zero, the device shall retain its current capacity if the block size

acity by-ehanging the NUMBER OF BLOCKS field, then the NUMBER OF BLOCKS field is interpreted as follows:

Dtors is
| ENGTH

1. A unit attention condition (see. 7.6 and SAM-2) shall be generated when any block descriptor valles are

NUMBER OF BLOCKS field specifies the number of logical blocks on the medium to which the DENSITY cgDE and

nit shall

MODE
jing its

has not

changed i the omber of biocks 15 Setto zero and the btock size t1as changed, the device statt o
its maximum capacity when the new block size takes effect;
b) If the number of blocks is greater than zero and less than or equal to its maximum capacity, the

e set to

device

shall be set to that number of blocks. If the block size has not changed, the device shall not become

format corrupted. This capacity setting shall be retained through reset events or power cycles;
c) If the number of blocks field is set to a value greater than the maximum capacity of the device a

nd less

than FFFFFFFFh, then the command is terminated with a CHECK CONDITION status. The sense key is

setto ILLEGAL REQUEST. The device shall retain its previous block descriptor settings;
d) If the number of blocks is set to FFFFFFFFh, the device shall be set to its maximum capacity. If th

e block

size has not changed, the device shall not become format corrupted. This capacity setting shall be

retained through reset events or power cycles.
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NOTE 47 There may be implicit association between parameters defined in the pages and block descriptor. For direct-access
devices, the block length affects the optimum values (i.e., the values that achieves the best performance) for the sectors per
track, bytes per physical sector, track skew factor, and cylinder skew factor fields in the format parameters page. In this case,
the target may change parameters not explicitly sent with the MODE SELECT command. A subsequent MODE SENSE
command may be used to detect these changes.

The DENSITY CODE field is unique for each device type. Refer to the mode parameters subclause of the specific
device type command standard (see 3.1.12) for the definition of this field. Some device types reserve all or part of
this field.

TheBLOCK LENGTH field v:lnnr‘ifin: the Inngfh in h\J/fn: of each Ingir‘nl block described h‘,’ the block r‘lncr‘ripfnr

8.3|4.3 Long LBA block descriptor format
When the LONGLBA bit is set to one (see 8.3.3), the mode parameter block descriptor format for all.device types is
shgwn in table 151.
Table 151 — Long LBA mode parameter block descriptor
Bit
Byte 7 6 5 4 3 2 1 (
(MSB)
NUMBER OF BLOCKS
(LSB)
DENSITY CODE
Reserved
10 Reserved
11 Reserved
12 (MSB)
BLOCK LENGTH
15 (LSB)
Block descriptors specify some of the medium characteristics for all or part of a logical unit. Support fqr block
degcriptors is optional. Each block descriptor contains a DENSITY CODE field, a NUMBER OF BLOCKS field| and a
BLQCK LENGTH field. Block descriptof values are always current (i.e., saving is not supported). A unit aftention
corldition (see 7.6 and SAM-2) shall’he generated when any block descriptor values are changed.
The¢ NUMBER OF BLOCKS fieldspecifies the number of logical blocks on the medium to which the DENSITY cgDE and
BLJCK LENGTH fields apply~A-value of zero indicates that all of the remaining logical blocks of the logical uit shall
have the medium characteristics specified.
If the SCSI devicedoésn’'t support changing its capacity by changing the NUMBER OF BLOCKS field using the|MODE
SELECT command, the value in the NUMBER OF BLOCKS field is ignored. If the device supports changing its
capacity by ehanging the NUMBER OF BLOCKS field, then the NUMBER OF BLOCKS field is interpreted as followg:
a) « Ifithe number of blocks is set to zero, the device shall retain its current capacity if the block size has not
changed. If the number of blocks is set to zero and the block size has changed, the device shall bg set to
TS TaxXimunT capacity wher the ew btock size takes effect;
b) If the number of blocks is greater than zero and less than or equal to its maximum capacity, the device

shall be set to that number of blocks. If the block size has not changed, the device shall not become

format corrupted. This capacity setting shall be retained through reset events or power cycles;

c) If the number of blocks field is set to a value greater than the maximum capacity of the device a
than FFFFFFFFFFFFFFFFN, then the command is terminated with a CHECK CONDITION statu
sense key is set to ILLEGAL REQUEST. The device shall retain its previous block descriptor settin

nd less
s. The

gs;

d) If the number of blocks is set to FFFFFFFFFFFFFFFFQ, the device shall be set to its maximum capacity. If
the block size has not changed, the device shall not become format corrupted. This capacity setting shall

be retained through reset events or power cycles.
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NOTE 48 There may be implicit association between parameters defined in the pages and block descriptor. For direct-access
devices, the block length affects the optimum values (i.e., the values that achieve the best performance) for the sectors per
track, bytes per physical sector, track skew factor, and cylinder skew factor fields in the format parameters page. In this case,
the target may change parameters not explicitly sent with the MODE SELECT command. A subsequent MODE SENSE
command may be used to detect these changes.

The DENSITY CODE field is unique for each device type. Refer to the mode parameters subclause of the specific
device type command standard (see 3.1.12) for the definition of this field. Some device types reserve all or part of
this field.

TheBLOCK LENGTH field v:lnnr‘ifin: the Inngfh n h\JlfQQ ofeach Ingir‘nl block described h‘,’ the block r‘lncr‘ripfnr

8.3|5 Mode page format and page codes

The¢ mode page format is defined in table 152.

Table 152 — Mode page format

Byti it 7 6 5 4 3 2 1 i
0 PS Reserved PAGE CODE
1 PAGE LENGTH (n-1)
2
. Mode parameters

Ea¢h mode page contains a PAGE CODE field, a PAGE LENGTH field, and a set of mode parameters. The page codes
are|defined in this subclause and in the mode parameter suhbelauses in the command standard (see 3.1.12) for the
spdcific device type.

When using the MODE SENSE command, a parameters savable (PS) bit of one indicates that the mode pape may
be aved by the target in a nonvolatile, vendor\specific location. A ps bit of zero indicates that the supported
paremeters cannot be saved. When using the MODE SELECT command, the ps bit is reserved.

The¢ PAGE cODE field identifies the format'and parameters defined for that mode page. Some page cogles are
deflned as applying to all device types.and other page codes are defined for the specific device type. The page
codes that apply to a specific device type are defined in the command standard (see 3.1.12) for that device|type.

When using the MODE SENSE command, if page code 00h (vendor specific page) is implemented, the|device
serjer shall return that page-‘last in response to a request to return all pages (page code 3Fh). When uging the
MQDE SELECT command, this page should be sent last.

Thé PAGE LENGTH,field specifies the length in bytes of the mode parameters that follow. If the applicatiop client
dods not set thisvalue to the value that is returned for the page by the MODE SENSE command, the devicg server
shdll terminate)the command with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST
with the additional sense code set to INVALID FIELD IN PARAMETER LIST. The target is permitted to impglement
a rﬂyode page that is less than the full page length defined in this standard, provided no field is truncated @nd the
PAGELENGTH field correctly specifies the actual length implemented. T

The mode parameters for each page are defined in the following subclauses, or in the mode parameters subclause
in the command standard (see 3.1.12) for the specific device type. Mode parameters not implemented by the
target shall be set to zero.
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Table 153 defines the mode pages that are applicable to all device types that implement the MODE SELECT and
MODE SENSE commands.

Table 153 — Mode page codes

Page code | Description Reference
0Ah Control mode page 8.3.6
02h Disconnect-reconnect page 8.3.7
1Ch Informational exceptions control page 8.3.8
69h obsotete 337
1Ah Power condition page 8.3.9
18h Protocol specific LUN page 8.3.10
19h Protocol specific port page 83.14
01h (See specific device type)

03h - 08h | (See specific device type)
0Bh - 17h | (See specific device type)

1Bh (See specific device type)
1Dh - 1Fh | (See specific device type)
00h Vendor specific (does not require page format)
20h - 3Eh | (See specific device type)
3Fh Return all pages (valid only for the MODE- SENSE command)

8.3|6 Control mode page

The control mode page (see table 154) provides controls ever several SCSI features that are applicable to all
de\ice types such as tagged queuing, asynchronous eyent reporting, and error logging.

Table 154=>Control mode page

Bit
Byte 7 6 5 4 3 2 1 (

0 PS Reserved PAGE CODE (0OAh)
1 PAGE LENGTH (0OAh)
2 TST Reserved | GLTSD RLEC
3 QUEUE)ALGORITHM MODIFIER Reserved QERR DQUuE
4 TAS | RAC Reserved SWpP RAERP | UAAERP EAHRP
5 Reserved AUTOLOAD MODE
6 (MSB)

READY AER HOLDOFF PERIOD
7 (LSB)
8 (MSB)

BUSY TIMEOUT PERIOD
< =SB)
10 (MSB)

EXTENDED SELF-TEST COMPLETION TIME — ]
11 (LSB)

A task set type field (TST) specifies the type of task set (see table 155). If the device maintains mode pages per
initiator, the TST field, if changeable, shall reflect in all initiator pages the state selected by the most recent MODE
SELECT. If the most recent MODE SELECT changes the setting of this field the device server shall establish a unit
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attention condition for all initiators except the one that issued the MODE SELECT command (see SAM-2). The
device server shall set the additional sense code to MODE PARAMETERS CHANGED.

Ad

Table 155 — Task set type

Value Description

000b Task set per logical unit for all initiators

001b Task set per initiator per logical unit
010b - 111b | Reserved

saing log parameters. A GLTSD bit of one indicates that either the target has disabled the target-defined

for

Ar

tion

tions.

The

tas

s having the SIMPLE task attribute.

Table 156 — Queue algorithm modifier

Value | Description

Oh Restricted reordering

1h Unrestricted reordering allowed
2h - 7h | Reserved
8h - Fh | Vendor spetific

A Vialue of zero in the QUEUE ALGORITHM MODIFIER{ield specifies that the device server shall order the pro

Se(

me

Ans that, if the transmission of new service delivery requests is halted at any time, the final value of

obgervable on the medium shall have exagtly the same value as it would have if all the tasks had been gi
ORDERED task attribute. The restricted.feordering value shall be the default value.

A vilue of one in the QUEUE ALGORITHM MODIFIER field specifies that the device server may reorder the pro
seduence of tasks having the SIMPLE task attribute in any manner. Any data integrity exposures related

Se(

and task attributes.

lobal logging target save disable (GLTSD) bit of zero allows the target to provide a target-defined method for

method

5aving log parameters or when set by the initiator specifies that the target-defined method shall be-disabled.

bport log exception condition (RLEC) bit of one specifies that the device server shall report log exceptior) condi-
s as described in 8.2. A RLEC bit of zero specifies that the device server shall not repoft’log exceptior] condi-

P QUEUE ALGORITHM MODIFIER field (see table 156) specifies restrictions on the algorithm used for reofdering

tessing

uence of tasks having the SIMPLE task attribute such that data integrity is maintained for that initiatgr. This

all data
yen the

tessing
to task

uence order shall be explicitly handled by the application client through the selection of appropriate commands
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The queue error management (QERR) field specifies how the device server shall handle blocked tasks when
another task receives a CHECK CONDITION status (see table 157). The task set type (see the TsT field definition
above) defines which tasks are blocked. If TST field equals 000b, then all tasks from all initiators are blocked. If TST
field equals 001b, then only tasks from the initiator that receives the CHECK CONDITION status are blocked.

Table 157 — Queue error management (QERR) field

Value Definition

00b Blocked tasks in the task set shall resume after an ACA or CA condition is cleared (see SAM-2).

61t Alttheblockedtasksmthetask—setshattbeaborted-whenrthe CHECIK CONBITHON-status s
sent. If the TAS bit is zero, a unit attention condition (see SAM-2) shall be generated for.each
initiator that had blocked tasks aborted except for the initiator to which the CHECK CONDIT|ON
status was sent. The device server shall set the additional sense code to COMMANDS
CLEARED BY ANOTHER INITIATOR. If the TAS bit is one, all tasks blocked for initiators other
than the initiator for which the CHECK CONDITION status was sent shall be.completed withl a
TASK ABORTED status and no unit attention shall be generated.

10b Reserved

11b Blocked tasks in the task set belonging to the initiator to which a CHECK CONDITION status is
sent shall be aborted when the status is sent.

A disable queuing (DQUE) bit of zero specifies that tagged queuing shall-b€)enabled if the device server stipports
tagped queuing. A DQUE bit of one specifies that tagged queuing shall be disabled. Any queued confmands
received by the device server shall be aborted. The method used te’abort queued commands is protocol specific.

The report a check (RAC) bit provides control of reporting long busy conditions or CHECK CONDITION status. A
RAG bit of one specifies that a CHECK CONDITION status should be reported rather than a long busy candition
(e.g., longer than the BUSY TIMEOUT PERIOD). A RAC bit-of*zero specifies that long busy conditions (e.d., busy
corjdition during auto contingent allegiance) may be reported.

A task aborted status (TAS) bit of zero specifies that aborted tasks shall be terminated by the device server without
any response to the initiator. A TAS bit of one spécifies that tasks aborted by the actions of another initiator hall be
terminated with a TASK ABORTED status (see"SAM-2).

=

A spftware write protect (swp) bit of one specifies that the logical unit shall inhibit writing to the medium afterf writing
all tached or buffered write data, if-any. When swp is one, all commands requiring writes to the medium shall
retyrn CHECK CONDITION status\and shall set the sense key to DATA PROTECT and the additional senge code
to WRITE PROTECTED. When swp is one and the device model defines a write protect (wp) bif in the
DEVICE-SPECIFIC PARAMETERMfield in the mode parameter header, the wp bit shall be set to one for subgequent
MQDE SENSE commands. A swp bit of zero specifies that the logical unit may allow writing to the medium,
degending on other write-inhibit mechanisms implemented by the logical unit. When the swp bit is zero, the value
of the wp bit, if defined, is device model specific. For a list of commands affected by the swp bit and details of the
wP |bit see the camimand standard (see 3.1.12) for the specific device type.

Th¢ RAERR,NUAAERP, and EAERP bits enable specific events to be reported via the asynchronous event reporting
protocol.\When all three bits are zero, the target shall not use asynchronous event reporting. AER is defined in
SAM-2,

A ready AER permission (RAERP) bit of one specifies that the device server may issue an asynchronous event
report upon completing its initialization sequence instead of generating a unit attention condition. A RAERP bit of
zero specifies that the device server shall not issue an asynchronous event report upon completing its initialization
sequence.

NOTE 49 If the device server’s default value for the RAERP bit is one and it does not implement saved parameters or include a
hardware switch, then it may be impossible to disable the initialization sequence asynchronous event reporting.

A unit attention AER permission (UAAERP) bit of one specifies that the device server may issue an asynchronous
event report instead of creating a unit attention condition upon detecting a unit attention condition event, other than
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upon completing an initialization sequence. A UAAERP bit of zero specifies that the device server shall not issue an
asynchronous event reporting instead of creating a unit attention condition.

An error AER permission (EAERP) bit of one specifies that the device server may issue an asynchronous event
report upon detecting a deferred error condition instead of waiting to report the deferred error on the next
command. An EAERP bit of zero specifies that the device server shall not report deferred error conditions via an
asynchronous event reporting.

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 158 shows the usage of

the

iza
rou

The BUSY TIMEOUT PERIOD field specifies the maximum time, in 100.milliseconds increments, that the initiato

for
Thi
FF

The EXTENDED SELF-TEST COMPLETION TIME field centains advisory data that an application client may

det
ser
cat
sel
Coll
SEL

ThT READY AER HOLDOFF PERIOD field specifies the minimum time in milliseconds after the target starts its

AUTOLOAD MODE Tield.

Table 158 — AUTOLOAD MODE field

Value Definition
000b Medium shall be loaded for full access.
001b Medium shall be loaded for medium auxiliary memory aceess only.

010b Medium shall not be loaded.
011b - 111b | Reserved

ion sequence that it shall delay before attempting to issue an asynchrtonous event report. This value
hded up as defined in 5.3.

the target to remain busy for unanticipated conditions that.aré.not a routine part of commands from the i
5 value may be rounded down as defined in 5.3. A 0000hyvalue in this field is undefined by this standg
-Fh value in this field is defined as an unlimited period:

ermine the time in seconds that the device server requires to complete an extended self-test when the
ver is not interrupted by subsequent commands and no errors occur during execution of the self-test. Th
on client should expect this time to increase significantly if other commands are sent to the logical unit
-test is in progress or if errors occur during execution of the self-test. Device servers supporting SE
E field values other than 000b for'the' SEND DIAGNOSTIC command (see 7.23), shall support the Ex
F-TEST COMPLETION TIME field.

initial-
may be

allows
hitiator.
rd. An

use to
device
e appli-
while a
|F-TEST
rTENDED
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8.3.7 Disconnect-reconnect page

The disconnect-reconnect page (see table 159) provides the application client the means to tune the performance
of the service delivery subsystem. The name for this mode page, disconnect-reconnect, comes from the SCSI
parallel bus. A SCSI device based on any of the protocols may use appropriate parameters in the
disconnect-reconnect mode page. The parameters appropriate to each protocol and their interpretation for that
protocol may be specified in the individual protocol documents.

Table 159 — Disconnect-reconnect page

BIL
Byte 7 6 5 4 3 2 1 (
0 PS Reserved PAGE CODE (02h)
1 PAGE LENGTH (OEh)
2 BUFFER FULL RATIO
3 BUFFER EMPTY RATIO
4 (MSB)
BUS INACTIVITY LIMIT
5 (LYB)
6 (MSB)
DISCONNECT TIME LIMIT
7 (LSB)
8 (MSB)
CONNECT TIME LINAT
9 (L$B)
10 (MSB)
MAXIMUM BURST SIZE
11 (L$B)
12 EMDP FAIR ARBITRATION Dimm DTDC
13 Réserved
14 (MSB)
FIRST BURST SIZE
15 (L$B)
The device server communicates the parameter values in this mode page to the service delivery subdystem.
Sinmpilarly the application client may also communicate parameter values to the service delivery subsystem. This
corpmunication is internal to the Initiator or target device and is outside the scope of SCSI.
If al parameter that is noet\appropriate for the specific protocol implemented by the SCSI device is non-z¢ro, the
deyice server shall returi”"rCHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the
additional sense code-set to ILLEGAL FIELD IN PARAMETER LIST.
Anjinterconnectitenancy is a period of time during which a SCSI device owns or may access the interconngct. For
exgmple, onarbitrated interconnects, a tenancy typically begins when a SCSI device successfully arbitrateq for the
intgrconneet and ends when the SCSI device releases the interconnect for use by other devices. Data and other
infgrmation transfers take place during interconnect tenancies.

The BUFFER FULL RATIO field indicates to the device server, during read operations, how full the buffer should be
prior to requesting an interconnect tenancy. Device servers that do not implement the requested ratio should round
down to the nearest implemented ratio as defined in 5.3.

The BUFFER EMPTY RATIO field indicates to the device server, during write operations, how empty the buffer should
be prior to requesting an interconnect tenancy. Device servers that do not implement the requested ratio should
round down to the nearest implemented ratio as defined in 5.3.

The buffer full and buffer empty ratios are numerators of a fractional multiplier that has 256 as its denominator. A
value of zero indicates that the target determines when to request an interconnect tenancy consistent with the
disconnect time limit parameter. These parameters are advisory to the target.
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NOTE 50 As an example, consider a device server with ten 512-byte buffers and a specified buffer full ratio of 3Fh. The
formula is: INTEGER((ratio/256)*number of buffers). Therefore in this example INTEGER((3Fh/256)*10) = 2. During the read
operations described in this example, the device server should request an interconnect tenancy whenever two or more buffers

are full.

The BUS INACTIVITY LIMIT field indicates the maximum time that the target is permitted to maintain an interconnect
tenancy without data or information transfer. If the bus inactivity limit is exceeded the device server shall conclude
the interconnect tenancy, within the restrictions placed on it by the applicable SCSI protocol. The contents of the
DTDC field in this mode page also shall affect the duration of an interconnect tenancy. This value may be rounded
as defined in 5.3. A value of zero indicates that there is no bus inactivity limit. Different protocols specify different

unifc ofmaaciira fortha huc nactinaty imit
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Th¢ DISCONNECT TIME LIMIT field indicates the minimum time that the target shall wait between (nterg
tenpincies. This value may be rounded as defined in 5.3. A value of zero indicates that there is no, disconng
limit. Different protocols specify different units of measure for the disconnect time limit.

The¢ conNECT TIME LIMIT field indicates the maximum duration of a single interconnect tenancy. If the conne
limit is exceeded the device server shall conclude the interconnect tenancy, within the, restrictions placed
the|applicable SCSI protocol. The contents of the DTDC field in this mode page also shall affect the duratig
intgrconnect tenancy. This value may be rounded as defined in 5.3. A value of zero indicates that ther
corjnect time limit. Different protocols specify different units of measure for the:Cdnnect time limit.

Theg mAaXxiIMUM BURST SIZE field indicates the maximum amount of data that the device server shall transfer @
single data transfer operation. This value is expressed in increments of'512 bytes (e.g., a value of one meg
bytes, two means 1024 bytes, etc.). The relationship (if any) between-data transfer operations and interg
tenpncies is specified in the individual protocol documents. A<value of zero indicates there is no limit
ampunt of data transferred per data transfer operation.

The enable modify data pointers (EMDP) bit indicates whether or not the initiator allows the data transfe
re-prdered by the target. If the EMDP bit is zero, the targetshall not re-order the data transfer. If the EMDP bit
the|target is allowed to re-order the data transfer.

The FAIR ARBITRATION field indicates whether the target should use fair or unfair arbitration when reques
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intgrconnect tenancy. The field may be used\to indicate different fairness methods as specified in the ingividual

protocol documents.

A disconnect immediate (DIMM) bit of*Zero indicates that the target may transfer data for a command duting the

same interconnect tenancy in which.it receives the command. Whether or not the target does so may deper
the|target’s internal algorithms, the rules of the applicable SCSI protocol, and settings of the other param

d upon
pters in

thig mode page. A disconnect immediate (DIMMm) bit of one indicates that the target shall not transfer data for a

command during the samle interconnect tenancy in which it receives the command.

The data transfer discennect control (DTDC) field (see table 160) defines other restrictions on when multip
cornect tenancies-are permitted. A non-zero value in the bTDC field shall take precedence over other interd
tenpncy controlsrepresented by other fields in this mode page.

Table 160 — Data transfer disconnect control

e inter-
onnect

DTDC Description

000b Data transfer disconnect control is not used. Interconnect tenancies are controlled
by other fields in this page.

001b A target shall transfer all data for a command within a single interconnect tenancy.

010b Reserved

011b A target shall transfer all data for a command and complete the command within a
single interconnect tenancy.

100b - 111b | Reserved
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The FIRST BURST sSIzE field indicates the maximum amount of data that may be transferred to the target for a
command along with the command. This value is expressed in increments of 512 bytes; a value of one means 512
bytes, two means 1024 bytes, etc. A value of zero indicates that there is no first burst size limit.

8.3.8 Informational exceptions control page

The informational exceptions control page (see table 161) defines the methods used by the target to control the
reporting and the operations of specific informational exception conditions. This page shall only apply to informa-
tional exceptions that report an additional sense code of FAILURE PREDICTION THRESHOLD EXCEEDED or
WARNING to the application client.

Infgrmational exception conditions occur as the result of vendor specific events within a target. An infermational
exdeption condition may occur asynchronous to any commands issued by an application client.

Table 161 — Informational exceptions control page

Bit
Byte 7 6 5 4 3 2 1 (
0 PS Reserved PAGE CODE (1Ch)
1 PAGE LENGTH (0Ah)
2 PERF | Reserved EBF EWAsc DEXxcPT | TEST Reserved | LOGERR
3 Reserved MRIE
4 (MSB)
INTERVAL TIMER
7 (LYB)
8 (MSB)
REPORT COUNT
11 (LYB)

The log errors bit (LOGERR) of zero indicates that;the logging of informational exception conditions by aldevice
seryer is vendor specific. A LOGERR bit of one indicates the device server shall log informational exceptior) condi-
tions.

A TEST bit of 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 one, the MRIE and REPORT COUNT fields shall apply gs if the
TEST bit were zero. The test device failure shall be reported with an additional sense code of FAILURE
PREDICTION THRESHOLD EXCEEDED (FALSE). If both the TEST and the DEXCPT bits are one, the|device
seryer shall terminate the MODE SELECT command with CHECK CONDITION status. The sense key shall be set
to LLEGAL REQUEST with the additional sense code set to INVALID FIELD IN PARAMETER LIST. A TES$T bit of
zerp shall instruct the device server not to generate any test device failure notifications.

A disable exception.control (DEXcpT) bit of zero indicates the failure prediction threshold exceeded reporting shall
be enabled. The-method for reporting the failure prediction threshold exceeded when the DEXCPT bit is set|to zero
is determined from the MRIE field. A DEXCPT bit of one indicates the target shall disable reporting of the failure
prediction.threshold exceeded. The MRIE field is ignored when DEXCPT is set to one and EWASC is set to z¢ro.

An enable warning (EWAsC) bit of zero indicates the target shall disable reporting of the warning. The MRIF field is
ignored when DEXCPT is set to one and EWASC is set to zero. An EWASC bit of one indicates warning reporting
shall be enabled. The method for reporting the warning when the EWASC bit is set to one is determined from the
MRIE field.

If background functions are supported, an Enable Background Function (EBF) bit of one indicates the target shall
enable background functions. An EBF bit of zero indicates the target shall disable the functions.

For the purposes of the EBF bit, background functions are defined as idle time functions that may impact perfor-
mance that are performed by a target operating without errors but do not impact the reliability of the target (e.g.,
read scan).
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A performance (PERF) bit of zero indicates that informational exception operations that are the cause of delays are
acceptable. A PERF bit of one indicates the device server shall not cause delays while doing informational
exception operations. A PERF bit set to one may cause the device server to disable some or all of the informational
exceptions operations, thereby limiting the reporting of informational exception conditions.

The method of reporting informational exceptions field (MRIE) indicates the methods that shall be used by the
device server to report informational exception conditions (see table 162). The priority of reporting multiple infor-
mation exceptions is vendor specific.

Table 162 — Method of reporting informational exceptions (MRIE) field (part 1 of 2)

MRIE Description

Oh No reporting of informational exception condition: This method instructs the device seryer
to not report information exception conditions.

1h Asynchronous event reporting: This method instructs the device server to-report informaj
tional exception conditions by using the rules for asynchronous event repaorting as described
in SAM-2 and the relevant protocol standard.

The sense key shall be set to RECOVERED ERROR and the additional sense code shall ingli-
cate the cause of the informational exception condition.

2h Generate unit attention: This method instructs the device server to report informational ex¢ep-
tion conditions by returning a CHECK CONDITION status. “The sense key shall be set to UNIT
ATTENTION and the additional sense code shall indicaté)the cause of the informational exce¢p-
tion condition.

The command that has the CHECK CONDITION. shall not be executed before the informational
exception condition is reported.

3h Conditionally generate recovered error~-This method instructs the device server to report
informational exception conditions, if the feporting of recovered errors is allowed, by returning a
CHECK CONDITION status. If the TEST bit equals zero, the status may be returned on any cpm-
mand after the informational exception condition occurs. If the TEST bit equals one, the status
shall be returned on the next eommand that is normally capable of returning an informational
exception condition when the-TEST bit equals zero. The sense key shall be set to RECOVERED
ERROR and the additienal sense code shall indicate the cause of the informational exception
condition.

A command that has the CHECK CONDITION shall complete without error before any informa-
tional exception’condition may be reported.

4h Unconditionally generate recovered error: This method instructs the device server to report
informational exception conditions, regardless of the value of the per bit of the error recovery
made )page, by returning a CHECK CONDITION status. If the TEST bit equals zero, the statys
may be returned on any command after the informational exception condition occurs. If the TEST
pit equals one, the status shall be returned on the next command that is normally capable of
returning an informational exception condition when the TEST bit equals zero. The sense ke
shall be set to RECOVERED ERROR and the additional sense code shall indicate the cause of
the informational exception condition.

The command that has the CHECK CONDITION shall complete without error before any infor-
mational exception condition may be reported.
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Table 162 — Method of reporting informational exceptions (MRIE) field (part 2 of 2)

MRIE Description

5h Generate no sense: This method instructs the device server to report informational excepti

bit equals one, the status shall be returned on the next command that is normally capable of

tional excention condition
Ll

conditions by returning a CHECK CONDITION status. If the TEST bit equals zero, the status
may be returned on any command after the informational exception condition occurs. If the TEST

returning an informational exception condition when the TEST bit equals zero. The sense key
shall be set to NO SENSE and the additional sense code shall indicate the cause of the informa-

on

mational exception condition may be reported.

The command that has the CHECK CONDITION shall complete without error before any-~infor-

6h Only report informational exception condition on request: This method instructs the dey
server to preserve the informational exception(s) information. To find out abeutinformation
exception conditions the application client polls the device server by issuing\an unsolicited
REQUEST SENSE command. The sense key shall be set to NO SENSE. and the additional
sense code shall indicate the cause of the informational exception condition.

ice

7h - Bh | Reserved

Ch - Fh | Vendor specific
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P INTERVAL TIMER field indicates the period in 100 millisecond incréments for reporting that a inform
eption condition has occurred. The device server shall not report’informational exception condition|
uently than the time specified by the INTERVAL TIMER field and. as soon as possible after the timer inter]
bsed. After the informational exception condition has beendeported the interval timer shall be resta
e of zero or FFFFFFFFh in the INTERVAL TIMER field shall indicate the timer interval is vendor specific.

b REPORT COUNT field indicates the number of times{o feport an informational exception condition to th
on client. A value of zero in the REPORT COUNT field indicates there is no limit on the number of times the
er reports an informational exception condition:

b maintaining of the INTERVAL TIMER and*the REPORT COUNT fields across power cycles and/or resets
et are vendor specific.

9 Power condition page

b power condition page (see table 163) provides the application client the means to control the behay
cal unit in a manner that‘reduces the power required to operate. There shall be no notification to the

dition is in effect bynssuing a REQUEST SENSE command (see 7.20). In addition to the power conditio
power conditions-may be controlled by the START STOP UNIT command (see SBC). If both meth
hg used on the-Same logical unit then any START STOP UNIT commands power condition reque
rride the power condition pages power control.

power-~condition shall affect the supply of any power required for proper operation of the service @
system.
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On the receipt of a command the device server shall adjust itself to the power condition that allows the command to
execute. The timer that maps to this power condition and any lower power condition timers shall be reset on
receipt of the command. On completion of the command the timer associated with this power condition shall be
restarted.

Logical units that contain cache memory shall implicitly perform a SYNCHRONIZE CACHE command (see SBC)
for the entire medium prior to entering into any power condition that prevents access the media (e.g., the spindle
being stopped).
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The logical unit shall use the power condition page to control the power conditions after a power on or a hard reset

until a START STOP UNIT command is received that sets power conditions.
Table 163 — Power condition page
Bit
Byte 7 6 5 4 3 2 1 0
0 PS Reserved PAGE CODE (1Ah)
1 PAGE LENGTH (0Ah)
2 Reserved
3 Reserved IDLE | STANDBY
4 (MSB)
IDLE CONDITION TIMER
7 (L$B)
8 (MSB)
STANDBY CONDITION TIMER
11 (L$B)
An|IDLE bit of one indicates that the logical unit shall use the IDLE CONDITION TIMER field to determine the lgngth of

ina
ent|
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len
log

The IDLE CONDITION TIMER field indicates the inactivity timé.in 100 ms increments that the logical unit sh
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Ctivity time to wait before entering the idle condition. An IDLE bit of zero jndicates that the logical unit s
er the idle condition.

TANDBY bit of one indicates that the logical unit shall use the STANDBY CONDITION TIMER field to deternm

cal unit shall not enter the standby condition.

bre entering the idle condition.
e IDLE hit is one, a value of zero in the idle condition timer indicates the logical unit shall enter the idle c(g
completion of any command.
Il wait before entering the standby-condition. This timer shall only count if the idle condition timer is g

D.

€ STANDBY bit is one and the\bLE bit is zero, a value of zero in the standby condition timer indicates the
shall enter the standby condition on completion of any command.

e STANDBY bit is one7and the IDLE bit is one, a value of zero in the standby condition timer indicates theg
shall enter the standby condition when the idle condition timer equals zero.
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Figure 3 shows graphically the relationships between the different power conditions and their timers.
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8.3|10 Protocol specific LUN page

Figure 3 — Power conditions flowchart

The protocol specific LUN page (see table 164) provides protocol specific controls that are associated with g logical

unif. See the protocol standard (see 3:1.41) for definition of the protocol specific mode parameters.

Table 164 — Protocol specific LUN page

Bit
Byte 7 6 5 4 3 2 1 (
0 PS Reserved PAGE CODE (18h)
1 PAGE LENGTH (n-1)
2 Reserved PROTOCOL IDENTIFIER
3
Protocol specific mode parameters

The PROTOCOL IDENTIFIER field indicates the protocol to which the page applies. For MODE SENSE commands,
the device server shall set the PROTOCOL IDENTIFIER field to one of the values shown in table 165 to indicate the
protocol used by its service delivery subsystem. For MODE SELECT commands, the application client shall set
the PROTOCOL IDENTIFIER field to one of the values shown in table 165 indicating the protocol to which the protocol
specific mode parameters apply. If a device server receives a page containing a protocol identifier value other than
the one used by its service delivery subsystem, it shall terminate the command with a CHECK CONDITION status.
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The sense key shall be set to ILLEGAL REQUEST and the additional sense code shall be set to INVALID FIELD IN

PARAMETER LIST.

Table 165 — PROTOCOL IDENTIFIER values

Protocol Identifier

Description

0 Fibre Channel (FCP-n)
1 Parallel SCSI (SPI-n)
2 SSA (SSA-S2P or SSA-S3P)
3 HEEE1394(SBP-2)
4 SRP
5 iISCSI
7-15 Reserved

8.3{11 Protocol specific port page

The protocol specific port page (see table 166) provides protocol specific controls that'are associated with
Seg¢ the protocol standard (see 3.1.41) for definition of the protocol specific mode parameters.

Table 166 — Protocol specific port page

a port.

Blyte ! 6

4 3 2

PS Reserved

PAGE CODE (19h)

PAGE LENGTH(h-1)

Reserved

PROTOCOL IDENTIFIER

S|W( N |- |O

Protocol specific mode parameters

The PROTOCOL IDENTIFIER field indicates the*protocol to which the page applies. For MODE SENSE com
the|device server shall set the PROTOCOL IDENTIFIER field to one of the values shown in table 165 to indig
protocol used by its service delivery subsystem. For MODE SELECT commands, the application client s
the|PROTOCOL IDENTIFIER field to one of the values shown in table 165 indicating the protocol to which the
spqcific mode parameters apply.«lfia device server receives a page containing a protocol identifier value oth
the|one used by its service delivery subsystem, it shall terminate the command with a CHECK CONDITION
The sense key shall be setto.LEGAL REQUEST and the additional sense code shall be set to INVALID FI

PARAMETER LIST.
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8.4 Vital product data parameters

8.4.1 Vital product data parameters overview and page codes

This subclause describes the vital product data page structure and the vital product data pages (see table 167) that
are applicable to all SCSI devices. These pages are optionally returned by the INQUIRY command (see 7.3).

Table 167 — Vital product data page codes

Support
Page code | Description Reference | Requirements
82h ASCII implemented operating definition page 8.4.2 Optional
01h - 7Fh | ASCII information page 8.4.3 Optional
83h Device identification page 8.4.4 Mandatory
81h Obsolete 3.3.7
00h Supported vital product data pages 8.4.5 Mandatory
80h Unit serial number page 8.4.6 Optional
84h - BFh | Reserved
COh - FFh | Vendor specific

8.4{2 ASCIl implemented operating definition page

The¢ ASCII implemented operation definition page (see table 168) coftains operating definition description ¢lata for
all pperating definitions implemented by the target.

Table 168 — ASCIl implemented operating definition

Bit
7 6 5 4 3 2 1 (
Blyte
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (82h)
2 Reserved
3 PAGE LENGTH (n-3)
4 ASCII OPERATING DEFINITION DESCRIPTION LENGTH (m-4)
5
ASCII OPERATING DEFINITION DESCRIPTION DATA
m
n+l . -
Vendor specific description data
n

The PERIPRERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field are as defined in 7.3.2.

The PAGE LENGTH field specifies the length of the following page data. If the allocation length is less than the length
of the data to be returned, the page length shall not be adjusted to reflect the trancation.

The ASCII OPERATING DEFINITION DESCRIPTION LENGTH field specifies the length in bytes of the ASCIl OPERATING
DEFINITION DESCRIPTION DATA field that follows. If the allocation length is less than the length of data to be returned,
the ASCII operating definition description length shall not be adjusted to reflect the truncation. A value of zero in
this field indicates that no ASCII operating definition description data is available.

The ASCII OPERATING DEFINITION DESCRIPTION DATA field contains the ASCII operating definition description data for
the device server. The data in this field shall be formatted in lines (or character strings). Each line shall contain
only graphic codes (i.e., code values 20h through 7Eh) and shall be terminated with a NULL (00h) character. The
text is vendor specific.
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8.4.3 ASCII information page

The ASCII information page (see table 169) contains information for the field replaceable unit code returned in the
REQUEST SENSE data (see 7.20.2).

Table 169 — ASCIl information page

Bit
Byte 7 6 5 4 3 2 1 0
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE CODE (01h - 7Fh)
2 Reserved
3 PAGE LENGTH (n-3)
4 ASCII LENGTH (m-4)
5
ASCII INFORMATION
m
m+1 I .
Vendor specific information
n

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field aré.defined in 7.3.2.

The PAGE CODE field contains the same value as in the PAGE OR.OPERATION CODE field of the INQUIRY CD)B (see
7.3) and is associated with the FIELD REPLACEABLE UNIT CODE field returned by the REQUEST SENSE command.

NO[E 51 The FIELD REPLACEABLE UNIT CODE field in the sense data provides for 255 possible codes, while the page cgde field
proyides for only 127 possible codes. For that reason it is not\possible to return ASCII information pages for the upger code
valyes.

The PAGE LENGTH field specifies the length of the following page data. If the allocation length of the CDB is too
small to transfer all of the page, the page length shall not be adjusted to reflect the truncation.

The Ascil LENGTH field specifies the |ength in bytes of the Ascil INFORMATION field that follows. If the allpcation
lenpth is less than the length of the data to be returned, the ASCII length shall not be adjusted to reflect the
truncation. A value of zero in this field indicates that no ASCII information is available for the specified page code.

The Ascll INFORMATION field contains ASCII information concerning the field replaceable unit identified by the page
code. The data in this field shall be formatted in one or more character string lines. Each line shall contain only
graphic codes (i.e., caode-values 20h through 7Eh) and shall be terminated with a NULL (00h) character.
The contents of the'vendor specific information field is not defined in this standard.

8.4{4 Device identification page

The dévice identification page (see table 170) provides the means to retrieve zero or more identification desriptors

applyiag to the logical unit. | ogical units may have more than one identification descriptor (e .g., if several types or
associations of identifier are supported).

Device identifiers, if any, shall be assigned to the peripheral device (e.g., a disk drive) and not to the currently
mounted media, in the case of removable media devices. Media identification is outside the scope of this standard.
Operating systems are expected to use the device identifiers during system configuration activities to determine
whether alternate paths exist for the same peripheral device.


https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

NOTE 52

- 206 -

14776-452 © ISO/IEC:2005(E)

In the case of virtual logical units (e.g., volume sets as defined by SCC-2), the Identifier field (see table 171) should
be a concatenation of all the bytes in an IEEE Registered Extended name. The IEEE Registered Extended name has a code of

3h in the Identifier type field and an NAA value of 0110b as defined in FC-FS.

Table 170 — Device identification page

Bthe it 7 6 5 4 3 2 1 0
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
T PAGECODE(83h)
2 Reserved
3 PAGE LENGTH (n-3)
Identification descriptor list
4
Identification descriptor (first)
. Identification descriptor (last)

The¢ PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE fieldlin table 170 are as defined in 7.3.2.

Eac¢h Identification descriptor (see table 171) contains information identifying the logical unit, physical deyice, or
acdess path used by the command and returned parametéidata. The ASSOCIATION field indicates the enjity that
the|ldentification descriptor describes. If a physical or. logical device returns an Identification descriptor wjith the

ASdOoCIATION field set to Oh, it shall return the same deseriptor when it is accessed through any other path.

Table 171 —~ddentification descriptor

Bit
Blyte 7 6 5 4 3 2 1 (
0 Reserved CODE SET
1 Reserved ASSOCIATION IDENTIFIER TYPE
2 Reserved
3 IDENTIFIER LENGTH (n-3)
4 (MSB)
IDENTIFIER
n (LSB)

The¢ CODE.SEY field specifies the code set used for the identifier field, as described in table 172. Thisffield is
intgnded\to-be an aid to software that displays the identifier field.

Table 172 — Code set

Value Description
Oh Reserved
1h The identifier field shall contain binary values.
2h The identifier field shall contain ASCII graphic codes

3h-Fh

(i.e., code values 20h through 7Eh)
Reserved



https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

14776-452 © ISO/IEC:2005(E) - 207 -

The ASSOCIATION field specifies the entity with which the IDENTIFIER field is associated, as described in table 173.

Table 173 — Association

Value Description

Oh The IDENTIFIER field is associated with the addressed physical or logical device.
1h The IDENTIFIER field is associated with the port that received the request.
2h - 3h | Reserved

The+penNrHERFrREfield-spesifiestheformatand-assighmentadthorityforthe-identiieras-desecribed-intakle 174.
At least one identification descriptor shall contain 1h, 2h, or 3h in the IDENTIFIER TYPE field and Oh in theyhAssoci-
ATION field. At least one identification descriptor should contain 2h or 3h in the IDENTIFIER TYPE field and Oh in the
ASYOCIATION field.

Table 174 — Identifier type

Value Description

Oh No assignment authority was used and consequently there is no guarantee that the identifigr
is globally unique (i.e., the identifier is vendor specific)
1h The first eight bytes of the identifier field are a Vendor ID (see Annex D). The organization

=

associated with the Vendor ID is responsible for ensuring that'the remainder of the identifi¢
field is unique. One recommended method of constructingthe remainder of the identifier
field is to concatenate the product identification field from the standard INQUIRY data field
and the product serial number field from the unit sérial number page.

2h The identifier field contains a canonical form IEEE’Extended Unique Identifier, 64-bit
(EUI-64). In this case, the identifier length field shall be set to eight. Note that the IEEE
guidelines for EUI-64 specify a method forkunambiguously encapsulating an IEEE 48-bit
identifier within an EUI-64.

3h The identifier field contains an FC-FS Name_ldentifier. Any FC-FS identifier may be used,
including one of the four based on'a Canonical form IEEE company _id.
4h If the ASSOCIATION value is 1h, the IDENTIFIER value contains a four-byte binary number ide
tifying the port relative to other ports in the device using the values shown table 175. In th|s
case, the cope seT field shall be set to 1h and the IDENTIFIER LENGTH field shall be set to 4. |If
the ASSOCIATION value is not 1h, use of this identifier type is reserved.

5h - Fh Reserved

i
T

Table 175 — Relative port identifier values

Value Description
Oh Reserved
1lh Relative port 1, historically known as port A
2h Relative port 2, historically known as port B
3h-7FFFFFFFh Relative port 3 through 2 147 483 647
80000000h-FFFFFFFFh | Reserved

The IDENTIFIER LENGTH field specifies the length in bytes of the IDENTIFIER field. If the allocation length field of the
CDB is too small to transfer all of the identifier, the identifier length shall not be adjusted to reflect the truncation.

The IDENTIFIER field contains the identifier as described by the ASSOCIATION, IDENTIFIER TYPE, CODE SET, and
IDENTIFIER LENGTH fields.

The example described in this paragraph and shown in table 176 is not a normative part of this standard. This
example of a complete device identification VPD page assumes that the product is a direct-access device with an
T10 Vendor ID of “XYZ_Corp”, a product identification of “Super Turbo Disk”, and a product serial number of
“2034589345". Furthermore, it is assumed that the manufacturer has been assigned a 24-bit IEEE company_id of
01ABCDh by the IEEE Registration Authority Committee and that the manufacture has assigned a 24-bit
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extension_identifier of 234567h to this logical unit. The combined 48-bit identifier is reported in the 64-bit format as
defined by the IEEE 64-bit Global Identifier (EUI-64) standard. The data returned in the device identification VPD
page for this logical unit is shown in table 176.

Table 176 — Device identification page example

Bytes Hexadecimal values ASCIl values
00 -15 00 83 00 32 02 01 00 22 58 59 5A 5F 436F 7270 ..2.."XYZ_Corp
16 - 31 53 75 70 65 72205475 72 62 6F 20 44 69 73 6B Super Turbo Disk
2 _47 32303334 3538 30 33 3435 01 02 000801 AB 2034589345
48 -53 | CDFF FF 23 4567

NOTE 1 Non-printing ASCII characters are shown as ".".

NOTE 2 Byte 00 is the beginning of the VPD page (see table 170).

NOTE 3 Byte 04 is the beginning of the Identification descriptor for the Vendor ID basedidentifier
(Identifier type 1, see table 174).

NOTE 4 Byte 42 is the beginning of the Identification descriptor for the EUI-64 jdentifier (Identifier
type 2, see table 174).

8.4{5 Supported vital product data pages

Thip contains a list of the vital product data page codes supported by the target or logical unit (see table 177). If a
de\ice server supports any vital product data pages, it also shall support. this vital product data page.

Table 177 — Supported vital product data pages

BytE; it 7 6 5 4 3 2 1 (
0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
1 PAGE'CODE (00h)
2 Reserved
3 PAGE LENGTH (n-3)
4
. SUPPORTED PAGE LIST

The¢ PERIPHERAL QUALIFIER field.and the PERIPHERAL DEVICE TYPE field are defined in 7.3.2.

The PAGE LENGTH field specifies the length of the supported page list. If the allocation length is too small to {ransfer
all of the page, the pagetength shall not be adjusted to reflect the truncation.

The surPPORTED PAGE LIST field shall contain a list of all vital product data page codes (see 8.4) implemented for the
target or logiealiunit in ascending order beginning with page code 00h.
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8.4.6 Unit serial number page

This page (see table 178) provides a product serial number for the target or logical unit.

Table 178 — Unit serial number page

Byti It 7 6 5 4 3 2 0

0 PERIPHERAL QUALIFIER PERIPHERAL DEVICE TYPE
T PAGE CODE (8Gi|)
2 Reserved
3 PAGE LENGTH (n-3)
4
. PRODUCT SERIAL NUMBER

The PERIPHERAL QUALIFIER field and the PERIPHERAL DEVICE TYPE field are defined in 7:3'2.

)

The

PAGE LENGTH field specifies the length of the product serial number. If thie’allocation length is too gmall to

sfer all of the page, the page length shall not be adjusted to reflect the truncation.

PRODUCT SERIAL NUMBER field contains ASCII data that is vendor-assigned serial number. The least significant
ASLCII character of the serial number shall appear as the last byte in'the Data-In Buffer. If the produdt serial
nurber is not available, the device server shall return ASCII space€s,(20h) in this field.
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9 Commands for processor type devices
9.1 Summary of commands for processor type devices

The commands for processor type devices shall be as listed in table 179.

Table 179 — Commands for processor devices

Operation
Command name code Type Reference
Obsolete 40h OB
Obsolete 39h OB
Obsolete 18h OB
Obsolete 3Ah OB
EXTENDED COPY 83h O 7.2
INQUIRY 12h M 7.3
LOG SELECT 4Ch O 7.4
LOG SENSE 4Dh 0] 7.5
PERSISTENT RESERVE IN 5Eh o] 7.10
PERSISTENT RESERVE OUT 5Fh o 7.11
READ BUFFER 3Ch O 7.13
RECEIVE 08h @) 9.2
RECEIVE COPY RESULTS 84h O 7.14
RECEIVE DIAGNOSTIC RESULTS 1Ch (0] 7.15
RELEASE(10) 57h o] 7.16
RELEASE(6) 17h o] 7.17
REPORT LUNS AOh O 7.19
REQUEST SENSE 03h M 7.20
RESERVE(10) 56h 0 7.21
RESERVE(6) 16h 0] 7.22
SEND 0Ah o] 9.3
SEND DIAGNOSTIC 1Dh M 7.23
TEST UNIT READY 00h M 7.25
WRITE BUFFER 3Bh @] 7.26
Key: M = Command implementation is mandatory.
O = Command implementation is optional.
OB = Command implementation is defined in a previous standard

The following operation codes are vendor specific: 02h, 05h, 06h, 09h, OCh, 0Dh, OEh, OFh, 10h, 11h, 13h, 14h,
19h, COh through FFh. All remaining operation codes for processor devices are reserved.
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9.2 RECEIVE command
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The RECEIVE command (see table 180) requests that the device server transfer data to the initiator. The contents

of the data are not defined by this standard.

Table 180 — RECEIVE command

Bthe it 7 6 5 4 3 0
o OPERATION-CODE{O8H)
1 Reserved
2 (MSB)
3 TRANSFER LENGTH
4 (LSB)
5 CONTROL

tra

3 SEND command

SEND command (see table 181) requests that the device server transfer data from the initiator.

Table 181 — SEND‘command

ThI TRANSFER LENGTH field specifies the length in bytes of data that shall be transférred to the Data-In Buffer. A
sfer length of zero indicates that no data shall be sent. This condition shallnet’be considered an error.

Byti It 7 5 4 3 i
0 OPERATION CODE (0Ah)
1 Reserved AER
2 (MSB)
3 TRANSFER LENGTH
4 (LSB)
5 CONTROL

An

asynchronous event reporting (AER) bit of one indicates that the data to be transferred conforms to AER data

format as defined.in table 182. A SEND command with an AER bit of one shall be only issued to logical unit zero.

An

The
At

AER bit of zero.indicates that the data to be transferred are vendor specific.

TRANSFER LENGTH field specifies the length in bytes of data that shall be transferred from the Data-Out Buffer.
ansferlength of zero indicates that no data shall be sent. This condition shall not be considered an errg

-



https://standardsiso.com/api/?name=46fabbbe03ebcc0dfbfd2756f3830b24

-212 -

Table 182 — SEND command — AER data format
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Bthe it 7 6 5 4 3 2 1 0
0 scsI-3 Reserved
1
3 Reserved
4 (MSB) o
11 e (L$B)
12 Sense data byte (0)
n+12 Sense data byte (n)

If the scsiI-3 bit is zero, then the AEN data format, as defined by the SCSI-2 standard, shall’be used. If thq

bit {s one, then the AER data format shown in table 182 shall be used.

Thq

haye the properties defined in SAM-2.

Thd

sense data bytes shall have the format defined in 7.20.2.

10|Parameters for processor type devices

10(1 Diagnostic parameters

Thip subclause defines the descriptors and pages for diagnostic parameters used with processor type devig

Thd

diagnostic page codes for processor devices are defined in table 183.

Table 183 —'Processor diagnostic page codes

Page Code | Description Reference
00h Supported diagnostics pages 8.1.2
01h - 3Fh Reserved (for pages that apply to all device types)
40h - 7Fh Reserved
80h="FFh | Vendor specific pages

LUN field shall contain the logical unit number on which the asynchronous event occurred. The LUN fie

scsI-3

Id shall

es.
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10.2 Log parameters

This subclause defines the descriptors and pages for log parameters used with processor type devices.

The log page codes for processor devices are defined in table 184.

Table 184 — Processor log page codes

10

Thi
dey

Thd

3Fh

02h - 05h Reserved
08h - OAh Reserved
OCh - 2Fh Reserved

Reserved

30h - 3Eh | Vendor specific pages

Page Code | Description Reference
8tk Bfferover-ranfanderrar-page 8-2-3
0Bh Last n deferred errors or asynchronous events page 8.2.5
07h Last n error events page 8.2.6
06h Non-medium error page 8.2.7
00h Supported log pages 82,10

ices.

3 Vital product data parameters

vital product data page codes for processor.devices are defined in table 185.

Table 185 — Processor vital product data page codes

5 subclause defines the descriptors and pages forvital product data parameters used with process|

Support

Page code | Description Reference | Requirements

82h ASCII implemented operating definition page 8.4.2 Optional
01h - 7Fh |AASCII information page 8.4.3 Optional

83h Device identification page 8.4.4 Mandatory

00h Supported vital product data pages 8.4.5 Mandatory

80h Unit serial number page 8.4.6 Optional
COh - FFh | Vendor specific

or type
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Annex A
(Informative)

Procedures for logging operations in SCSI

A.1 Procedures for logging operations in SCSI introduction

This annex provides guidance in the use of the LOG SELECT and LOG SENSE commands defined in cl

ause 7.

This annex does not replace the descriptions in clause 7 and is not intended to conflict with clause 7. The purpose

of this annex is to provide more information to gain a more uniform implementation of the SCSI logging fun

A.2 Logging operations terminology

A parameter value that consists of a string of ASCII graphic codes or a binary value.
A.Q.2
log|page

d to tell the device server how to updatexsave, use thresholds, determine format, etc. of the parameter

A.2.6
parfameter pointer field:
Contains a parameter code.

A.2.7
parameter value:
A cpunter, cumulative,sthreshold, or ASCII value.

A.2.8
GT:
Greater Than

A.2.9
NV

rtions.

value.

Not Valid
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A.3 LOG SENSE command

The LOG SENSE command may be used to do two functions. One is to allow the device server to save the log
parameters in a log page to nonvolatile storage. The other is to allow an application client to receive the value of
the current log parameters for a given log page.

Table A.1 lists the definitions of the LOG SENSE CDB fields.

Table A.1 — LOG SENSE Command CDB fields

LOG SENSE CDB
Values

PPC SP PC
bit bit field | Description

D

0 - -- Indicates that the log parameter requested from the device server begin with th
parameter code specified by the PARAMETER POINTER field in ascending order pf
parameter codes from the specified log page.

1 - -- Indicates that the device server returns a log page eonsisting only of the log
parameters in which a log parameter value has changed since the last LOG
SELECT or LOG SENSE command. The device)server returns only those log
parameters with a parameter code greater than or equal to the parameter code
specified by the PARAMETER POINTER field:

- 0 -- Indicates that the device server perferms the specified LOG SENSE commangd
and does not save any log parameters.
- 1 -- Indicates that the device serverperforms the specified LOG SENSE commangd

and saves all log parameters identified as savable by the Ds bit to a nonvolatile
vendor specific location ifallowed. See the table A.3 to determine the interact
tion between the sp and\DS bits to see what 'allowed' means.

- - 00 Indicates that the device server returns current threshold values.

- - 01 Indicates that the-device server returns current cumulative values.

- - 10 Indicates thatthe device server returns default threshold values.

- - 11 Indicates-that the device server returns default cumulative values.
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