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Foreword

ISO (the International Organization of Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of international standard through technical
committees established be 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 filed of information technology, ISO and IEC have established a joint technical committee, ISO/IEC
JTC 1. Draft International Standards adopted by the joint technical committee are circulated to national
bodies for voting. Publication as an International Standard requires approval by at least 75% of the
national bodies casting a vote.

International Standard ISO/IEC 14776-342 was prepared by Joint Technical Committee ISQAEC JTC 1,
Subcommittee SC 25, Interconnection of information technology equipment.
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Introduction

The SCSI command set is designed to provide efficient peer-to-peer operation of input/output devices
(disks, tapes, printers, etc.) by an operating system, The SCSI command set assumes a
command-response protocol. Action on SCSI commands shall not be deemed completed until a response
is received. The response shall include a status that indicates the final disposition of the command.

The SCSI command set provides multiple operating systems concurrent control over one or more input/
output devices. However, the multiple operating systems should properly coordinate their actions or data
corruption will result. This standard defines commands that assist with coordination between multiple
operating systems. However, details of the coordination are beyond the scope of the SCSI command set.

This standard defines a device model for SCSI storage arrays, commonly known as RAID devices. This
staffdard defines the SCsSI commands that may apply 10 SCSI storage arrays and the SCsI commands
thatlare uniquely for SCSI storage arrays.

Thig standard is intended to be the choice for new designs over the original SCSI-3 Controller Commands
(SQC) standard. Several new high level service actions have been added to this standard that gimplify
configurations.

Thg SCSI Controller Commands-2 (SCC-2) standard is divided into six clauses:

{Clause 1 is the scope;

{ Clause 2 enumerates the normative references that apply-10 this standard;

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

{ Clause 4 describes the conceptual relationship_between this document and the SCSI-3 Archjitecture
Model;

{ Clause 5 describes the command modelfor SCSI storage array devices;

{ Clause 6 defines the commands-and parameter data that may be implemented by an SCSI |storage
qrray device.

Thg annexes provide information to assist with implementation of the SCSI Controller Commands-2
stafpdard. Annex A is normative and is considered part of this standard. Annexes B, C, and D| are for
infofmation only.

Figyre 1 is intended to show the general relationship between SCSI standards. The figure is not intended
to imply a relationship such as a hierarchy, protocol stack, or system architecture.

CAUTION:=TFhe International Organization for Standardization (ISO) and International Electrotgchnical
Cormmission (IEC) draws attention to the fact that it is claimed that compliance with this Interpational
Stapdard may involve the use of patents concerning SCC-2. T

The ISO and IEC take no position concerning the evidence, validity and scope of the patent rights. The
holder of the patent rights has assured the ISO and IEC that they are willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this
respect, the statement of the holder of the patent rights is registered with the ISO and IEC. Information
may be obtained from:

IBM Corporation

Intellectual Property Licensing
5600 Cottle Road

San Jose, CA 95153

Attention is drawn to the possibility that some of the elements of this International Standard may be the
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subject of patent rights other than those identified above. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.

Common Access Method

Device-Type Specific Command Sets

Shared Command Set (for all device types)

Transpott Protocols

Architecture Model

Physical Interconnects

Figure 1 - SCSI document road map
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Information technology — Small Computer System Interface —
Part 342: Controller Commands-2 (SCC-2)
1 Scope

This International Standard defines the command set extensions for SCSI storage array devices;
commonly known as RAID devices. This standard is principally intended to be used in conjunction with, not
as an alternate to, any of the SCSI command standards nor to the SCSI-3 Architecture Model (ISO/IEC
14776-411) standard. This international standard is intended as an alternate to the SCSI-3 Controller
Command (ISO/IEC 14776-341) standard. The resulting commands facilitate the control and configuration
of SCSI storage arrays and thus provide a common command specification for both system integrators and
suppliers of SCSI storage array devices.

This international standard contains all the information defined in SCSI-3 Controller Command (ISO/IEC

147fﬁmmmmmﬂmmmm%nded
modlel clause.

Thg clause(s) of this standard pertaining to the SCSI storage array device class,implemgnted in
confjunction with the applicable clauses within any of the SCSI command standardsjy.shall spgcify the
stapdard command set available for SCSI storage arrays.

The objective of the SCSI Controller Commands is to provide the following:
a) Transfer commands unique to SCSI Controller Command devices;

b) Control commands to manage the operation of an SCSI Contreller Command device;
c) Optional device mapping and pass-through support.

2 Normative references
Theg following standards contain provisions which,through reference in the text, constitute provisions of
this| standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this standard are encouraged to investigate the posdibility of
applying the most recent editions of the standards listed below.

Meimbers of IEC and ISO maintain registers of currently valid standards.
Parfs of ISO/IEC 14776:

SCSI-3 Architecture*Model (ISO/IEC 14776-411)
SCSI-3 Primary Eommands (ISO/IEC 14776-311)
SCSI-3 Inteflocked Protocol (ISO/IEC 14776-211)

3 Definition's, symbols, abbreviations, and conventions

3.1 Befinitions

For the purposes of this International Standard the following definitions apply.

3.1.1 application client: An object that is the source of SCSI commands. Further definition of an
application client can be found in the SCSI-3 Architecture Model (ISO/IEC 14776-411) standard.

3.1.2 assignment: The linking of p_extents to redundancy groups or ps_extents to volume sets as defined
within this standard (see 5.3.1.2.2 and 5.3.2.11).

3.1.3 association: The linking of SCSI storage array objects (see 5.3.2) in a manner explicitly defined
within this standard (see 5.3.2.2).

3.1.4 attachment: The linking of SCSI storage array objects (see 5.3.2) in a vendor specific manner (see
5.3.2.3).
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3.1.5 byte: An 8-bit construct.

3.1.6 check data: Information contained within a redundancy group that allows lost or destroyed user data
to be recreated. This standard intentionally avoids any definition of how check data is constructed or how it
allows the recreation of user data.

3.1.7 check data mapping: The distribution of the check data within a redundancy group (see 5.3.2.12).

3.1.8 command: A request describing a unit of work to be performed by a device server. See the SCSI-3
Architecture Model (ISO/IEC 14776-411) standard for a detailed definition of a command.

3.1.9 command descriptor block: The structure of up to 16 bytes used to communicate commands from
an initiator to a target.

3.1.10 component device: Any physical addressable component not identifiable as an SCSkpefipheral
device type. See table 21 for a list of component devices.

3.1.11 configuration: A collection of SCSI storage array objects that follow the rulesidefined within this
starjdard. For a list of SCSI storage array objects (see 5.3.2).

3.1.12 covering: The linking of spare objects to other SCSI storage array objects (see 5.3.2) in a|manner
explicitly defined within this standard (see 5.3.1.2.2).

3.1.13 device server: An object within the logical unit which executes.SCSI tasks according to the rules
for fask management described in the SCSI-3 Architecture Model (ISO/IEC 14776-411) standard.

3.1.14 exchange: Replacing an object with all the characteristies (e.g., p_extents, ps_extents, pfotected
spafe areas, check data areas, etc.) of another object (see(5.3:2.5).

3.1.15 field: A group of one or more contiguous bits.
3.1.6 initiator: An SCSI device containing applieation clients that originate device service requegts to be
pro¢essed by a target SCSI device. See the SESI-3 Architecture Model (ISO/IEC 14776-411) stanfdard for
a detailed definition of an initiator.

3.1.47 invalid: An illegal or unsupported field or code.

3.1.18 groups: Objects that are independent from one another that may overlay one another.
3.1.19 logical block address: An address of a unit of data supplied or requested by an initiator.
3.1.p0 logical unit: An_externally addressable entity within a target that implements an SCSI device
model. See the SCSI-3 Architecture Model (ISO/IEC 14776-411) standard for a detailed definitjon of a
logigal unit.
3.1.R1 logical’unit number zero (LUN_Z): The logical unit number that an application client uses to

conmmunicate with, configure, and determine information about an SCSI storage array and the logi¢al units
attachgd'to it (see 5.3.1.1). The LUN_Z value shall be zero.

3.1.22 logical unit identifier: An object that is part of the SCSI-3 Architecture Model (ISO/IEC 14776-411)
standard definition of a logical unit. A logical unit identifier uniquely identifies a logical unit in a SCSI
domain. See the SCSI-3 Architecture Model (ISO/IEC 14776-411) standard for a detailed definition of
SCSI domain and logical unit identifier.

3.1.23 logical unit number: An identifier for a logical unit.

3.1.24 mandatory: The referenced item is required to claim compliance with this standard.

3.1.25 one: A true signal value or a true condition of a variable.

3.1.26 optional: The referenced item is not required to claim compliance with this standard. If an optional
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item is implemented it shall be as defined in this standard.

3.1.27 page: Regular parameter structures used in several commands that are identified with a value
known as a page code.

3.1.28 p_extent: All or part of the host addressable space within a single peripheral device of a SCSI
storage array (see 5.3.2.10).

3.1.29 peripheral device: Any addressable device identifiable as a SCSI peripheral device type. See the
IDENTIFY command description in the SCSI-3 Primary Commands (ISO/IEC 14776-311) standard for the
list of SCSI peripheral device types.

3.1.30 protected space: The portion of a redundancy group that does not contain check data (see
5.3.2712)-

3.1.81 ps_extent: All or part of a redundancy groups protected space contained within a single“pgripheral
device (see 5.3.2.11).

3.1.B2 rebuild operation: Re-creation and saving of all the protected space contepts @and any chgck data
within a p_extent using check data and protected space contents from the remaifing p_extents within the
reddindancy group (see 5.3.3.2).

3.1.B3 recalculate operation: Re-creation of check data from protected space contents (see 5.3.1.2.2).

3.1.B4 redundancy group: A grouping of protected space and assdciated check data (Check datajmay be
null) into a single logical unit that shall only have a single type oftedundancy (see 5.3.2.12).

3.1.B5 regenerate operation: Re-creation of inaccessibl€ protected space contents from acgessible
chefk data and protected space contents (see 5.3.3.4).

3.1.B6 reserved: Bits, fields, and codes that are set aside for future standardization.

3.1.B7 SCSil storage array: A peripheral device that processes SCSI command descriptor blogks and
performs the services of a SACL. A single SCSI storage array may contain multiple SACLSs.

3.1.B8 service action: A request describing a unit of work to be performed by a device server. Ajservice
actipn is an extension of a command.“See the SCSI-3 Architecture Model (ISO/IEC 14776-411) sfandard
for @ detailed definition of a device;Server and a command.

3.1.B9 set: Objects that do not'intersect and are independent from one another. Sets may span mgre than
one|device. A single device may contain more than one set or may contain an entire set.

3.1.40 spare: A range of logical block addresses, a component device, or a peripheral device coviered by
one|or more redtndancy groups, component devices, or peripheral devices that can be used to replace all
or piart of a redtindancy group or a peripheral device or all of a component device (see 5.3.2.13).

3.1.41 staorage array conversion layer (SACL): Converts input logical unit numbers to output logjcal unit
nunjbets’and may convert input logical block addresses to output logical block addresses (see 5.2).

3.1.42 stripe: All or part of a volume set that is bounded by a number of contiguous units within a single
ps_extent and by a number of ps_extents.

3.1.43 target: In this standard a target refers to an SCSI storage array device that performs an operation
requested by an application client.

3.1.44 underlying redundancy group: The portion of a redundancy group that contains protected space
that has been mapped to specific volume set(s).

3.1.45 unit: A standard basic quantity in bits, bytes, words, logical blocks, etc., specified by the
GRANULARITY OF UNITS field (see table 76).
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3.1.46 user data: The addressable logical blocks that are input to the SACL. Check data is not part of the
addressable logical blocks.

3.1.47 user data mapping: The distribution of user data within a volume set (see 5.3.2.14).

3.1.48 vendor-specific: Something (e.g., a bit, field, code value, etc.) that is not defined by this standard
and may be used differently in various implementations.

3.1.49 verify operation: Re-creation of check data from protected space contents and the comparison of
the recreated check data with the current check data (see 5.3.3.5).

3.1.50 volume set: One or more ps_extents grouped into a single LUN_V (see 5.3.2.14).

4 Ao H Il Il b (' £ |
31 1 ZCTU. A 'TdIST Siylial vdiut Ul d 1dlST CUTTUTLUTT UT a vValidauJic.

3.2|Symbols and abbreviations

HBA Host bus adapter

ITTU I'm talking to you

LBA_P Peripheral device logical block address
LBA_PS Protected space logical block address
LBA_V Volume set logical block address

LSB Least significant bit

LUI Logical unit identifier

LUN Logical unit number

LUN_C Component device logical unit number
LUN_P Peripheral device logical unit number
LUN_R Redundancy group logical unit numbet
LUN_S Spare logical unit number

LUN_V Volume set logical unit number

LUN_Z SCSI storage array logical unitnumber
MSB Most significant bit

SCslI Either SCSI-2 or SCSI:3

SCSI-2 The Small ComputerSystem Interface - 2 (ISO/IEC 9316)
SCSI-3 The Small Computer System Interface - 3
SIM SCSl interface Module

3.3|Keywords

3.3.l expected: A keyward 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 implefnented.

3.3.p invalid: Akeyword used to describe an illegal or unsupported bit, byte, word, field or code vplue.

3.3.8 mandatory: A keyword indicating an item that is required to be implemented as defined in this
starjdard,

3.3.4 may: A keyword that indicated flexibility of choice with no implied preference.

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

3.3.6 optional: A keyword that describes features that are not required to be implemented by this
standard. However, if any optional feature defined by this standards is implemented, then it shall be
implemented as defined in this standard.

3.3.7 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. Recipients may check reserved bits, bytes, words or fields for zero values and
report errors if non-zero values are received. Receipt of reserved code values in defined fields shall be
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reported as error.

3.3.8 shall: A keyword indicating a mandatory requirement. Designers are required to implement all such
mandatory requirements to ensure interoperability with other products that conform to this standard.

3.3.9 should: A keyword indicating flexibility of choice with a strongly preferred alternative; equivalent to

the

phrase "it is recommended".

3.3.10 vendor-specific: items(e.g., a bit, field, code value, etc.) that are not defined by this standard and
may be vendor defined.

3.4 Conventions

Cer
Eng
Nar
cod

(ed
Fiel
Fiel
Nur
Nur
Nur
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Info
Sta
Info
Sta
Info
Pro
Info
Sta
Info
Sta
Info
Sta
Info

fain words and terms used in this International Standard have a specific meaning beyopd.the
lish meaning. These words and terms are defined either in 3.1 or in the text where theyfirst
nes of messages, commands, statuses, sense keys, additional sense codes, and additions
e qualifiers are in all uppercase (e.g., REQUEST SENSE), names of fields arein small up
., STATE OF SPARE), lower case is used for words having the normal English mearing.

ds containing only one bit are usually referred to as the name bit instead ,of the name field.
d names are in SMALL CAPS to distinguish them from normal English¢

nbers that are not immediately followed by lower-case b or h arerdecimal values.

nbers immediately followed by lower-case b (xxb) are binaty values.

hbers immediately followed by lower-case h (xxh) afé hexadecimal values

rmation Technology - Small Computer System Interface - 2 (ISO/IEC 9316), is referred to h
B1-2.

'mation Technology - Small Computer:System Interface (SCSI-3) - Part 111: Parallel Interface
ndard (ISO/IEC 14776-111)

'mation Technology - Small Computer System Interface (SCSI-3) - Part 211: Interlocked Protoc|
ndard (ISO/IEC 14776-211)

rmation Technology - Smalh Computer System Interface (SCSI-3) - Part 221: Fiber Channel
focol Standard (ISO/IEC 14776-221)

rmation Technology-=Small Computer System Interface (SCSI) - Part 232: Serial Bus Protocol
ndard-2 (ISO/IEC DIS 14776-232)

'mation Technelogy - Small Computer System Interface (SCSI-3) - Part 411: Architecture Modé
ndard (ISO/IEC 14776-411)

rmation Technology - Small Computer System Interface (SCSI-3) - Part 311: Primary Command
ndard (1ISO/IEC 14776-311)

rmation Technology - Small Computer System Interface (SCSI-3) - Part 321: Block Commands

Sta

normal
appear,
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bercase

term SCSI is used wherever it is not necessary to distinguish between the versions of SCSI.

brein as

b/

ndard (ISO/IEC 14776-321)

Information Technology - Small Computer System Interface (SCSI-3) - Part 331: Stream Commands
Standard (ISO/IEC 14776-331)]
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rmation Technology - Small Computer System Interface (SCSI-3) - Part 351: Medium Changer

Commands Standard (ISO/IEC 14776-351)
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rmation Technology - Small Computer System Interface (SCSI-3) - Part 361: Multi-Media

Commands Standard (ISO/IEC 14776-361)
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4 General

This standard defines a device model for SCSI storage arrays and the SCSI commands that apply to SCSI
storage arrays. This standard assumes all interconnects between devices are SCSI interconnects.

The SCSI command set assumes a command-response protocol. The fundamental properties of the
command-response protocol are defined in the SCSI-3 Architecture Model (ISO/IEC 14776-411) standard.
In accordance with the SCSI-3 Architecture Model (ISO/IEC 14776-411) standard, the command-response
protocol can be modelled as a procedure call, specifically:

Service response = execute command (task identifier, command descriptor block, [data-out
buffer], task attributes, || [data-in buffer], [autosense data], [autosense return

flag], status).

The
pro
pro

out

This
are
The

The
Arc
targ
targ
Arc

SCSI-3 Architecture Model (ISO/IEC 14776-411) standard defines all of the inputs and oGtpu
edure call. As they may apply to any SCSI device, this standard defines the contents of‘\the f

autisense data. This standard does not define all possible instances of these pregcédure inp

uts. This standard defines only those instances that may apply to SCSI storage-array devices.
standard references values returned via the status output parameter. Examples of such status
SCSI-3 Architecture Model (ISO/IEC 14776-411) standard defines all'status values.

entity that makes the procedure call from an initiator is an applieation client, as defined by the
nitecture Model (ISO/IEC 14776-411) standard. The procedure call's representation arrive
et in the form of a device service request. The entity that performs the work of the procedure
et is a device server. A device server is an object withih a logical unit and is defined by the
nitecture Model (ISO/IEC 14776-411) standard.

s in the
bllowing

cedure call inputs and outputs; command descriptor block, data-out buffer, data-in buffer, and

uts and

values

CHECK CONDITION and COMMAND TERMINATED. Status values are not defined by this standard,

SCSI-3
5 at the
call in a
SCSI-3
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5 Models for systems containing arrays of devices

5.1

Model overview

The first part of this clause defines a system layering model that uses the concept of SACLs to control
arrays of devices. The second part of this clause defines the model for SCSI storage array devices. The
model assumes all the SCSI peripheral devices controlled within a SCSI storage array are either fixed
block or variable block devices.

5.2

5.2.

AS
acc
ava

System layering model

1 SACL functions

ACL initiates several functions when an application client requests a media access. The type-d
bss and the configuration in effect determine which functions are used. The following are\the fu
lable within a SACL:

a) Translation of input logical unit identifiers to output logical unit identifiers;

b) Translation of input logical block addresses to output logical block addresses;

c¢) Reading data from and writing data to locations based on the configuration in effect for the
addressed volume set;

d) Calculating and updating the check data (if any);

e) Regeneration of protected space contents within the volume set dsing check data informa
duplicate data;

f) Rebuilding of protected space contents associated with the-redundancy group and (or) che
within the redundancy group using the contents of the redundancy group;

g) Recalculation of the check data within a redundangy group;

h) Recalculation of the check data within any redundancy group underlaying a volume set;

i) Determining when a p_extent should be disabled and/or replaced,;

i) Returning a confirmation to the applicationlient as to the success or failure of a request a
the case of a failure, giving possible corrective actions.

f media
nctions

ion or

ck data

hd, in

SCSI Controller Commands-2


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

5.2.2 Protocol conversion layer

A system is typically composed of many protocol conversion layers (such as the one shown in figure 2),
and these layers may exist in hardware or software. Each of these layers has input(s) and output(s). The
next layer accessed is determined by the preceding layer’s output.

These protocol conversion layers include, but are not limited to: transport modules, host adapter drivers,
SIMs (SCSI interface module), HBAs (host bus adapter), bridge controllers, and storage drives. In this
model each of these layers will be represented by a simple block that has an input and output.

All requests to or from a SACL contain logical unit identifiers but not all requests contain logical block
addresses.
?\;CTE 1 = T:IU :Uulba: Ull;t ;ulcut;ﬁ5| ;b ulcﬁllcul ;II t:IC S\/S:'S Alb:l;tcbtulc rV‘:UUIC: (:S\JI’:E\/ 14

SIMs and HBAs are defined in the SCSI-2 Common Access Method (ISO/IEC DIS 9316-2).

logical unit identifier(input) + logical block address(input)

logical unit identifier(output) + logical block address(output)

Figure 2 - Protocol conversion layer
Gereric Layers do not modify the logical unit identifier or the logical block address.

NOTE 2 - There are types of layers other than generic and SACLs, however, they are not described in this
model.
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5.2.3 Storage array conversion layer (SACL)

The SACL is capable of extensive manipulation on the logical unit identifier and the logical block address,
based upon a consistent algorithm that follows the defined configuration. It is possible that a single logical
unit identifier input or logical block address input may be converted to multiple different logical unit
identifier outputs and logical block address outputs. In the following figures (figure 3, figure 4, and figure 6
through figure 9) SACLs will be shown with 'SACL' in the block.

The model does not require a one to one correspondence between logical unit identifiers and SCSI
devices.

logical unit identifier(input) + logical block address(input)

SACL

Ipgical unit identifier (output-a) +
Ipgical block address (output-a)

logical unit identifier (output-b) +
logical black-address (output-b)

logical unit identifier (outputtn) +
logical block address (output-n)

Figure 3 - SACL conversion layer
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5.2.4 Examples of system layering variations

Typically a system diagram will be composed of many layers combined into a tree. For example, a driver
may connect to multiple HBAs, which in turn may connect to multiple SCSI devices, etc. See figure 4 for an

example of a system that consists of:

a) one initiator that has two SCSI devices attached on a single SCSI bus that is not expandable;
b) one initiator has three SCSI devices attached on a single SCSI bus that is expandable. One of the

SCSI devices contains a SACL;
¢) the SCSI device that contains the SACL has three SCSI buses with SCSI devices attached and is

capable of driving more SCSI buses:
a) two of the SCSI buses contain two SCSI devices each and these SCSI buses are not

expandable;
la) bl ool L - - o o Ol (] - (- L Il
U] UNT UTUIT OCLOT UUSTS LUTIIANTTS TWU O L OT'UTVILES AdllTU 1S TAUAITUAUIT.

operating system

software (driver)

|
ngte 1
HBA HBA
(initiator) (initiator)

' v ' ' '
SCsi SCsSl| SCSI bridge SCsi — SCS
device device controller (SACL) device device

-

ngte 2
SCsSi SCsi SCsi SCsi SCsi SCSl
device device device device device device

Notes:
1 - Interconnect to last HBA (initiator)
2 - Last bus that connects SCSI devices to SCSI bridge controller (SACL)

Figure 4 - Typical system diagram
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5.2.5 Branch of generic layers

Figure 5 shows a system that does not contain any SCSI storage arrays. In such a system all layers pass
the logical unit identifier and logical block addresses directly through.

operating system

logical unit identifier (x) + logical block address (x)

software (driver)

logical unit identifier (x) + logical block address (x)

HBA (Initiator)

logical unit identifier (x) + logical bleek address (x)

SCsShdevice

Figure 5 - Branch of generic layers

SCSI Controller Commands-2 11
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5.2.6 Software SACL with a branch of SCSI disks

Figure 6 shows system software performing SACL functions. These functions convert the input logical unit
identifier(x) and the input logical block address(x) to one or more output logical unit identifier(y)(s) and one
or more output logical block address(y)(s). All other layers pass the logical unit identifier and logical block
address through.

operating system

logical unit identifier (x) + logical block address (x)

software (driver)
SACL

logical unit identifier (y) + logical block address (y)

mote note

HBA (Initiator)

logical unit identifier (y) +\ogical block address (y)

SCSI device

Note: Interconnect to additional HBA (initiator).

Figure 6 - Software SACL with a branch of SCSI disks
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5.2.7 Branch with HBA SACL

Figure 7 shows a HBA performing SACL functions. These functions convert the input logical unit
identifier(x) and the input logical block address(x) to one or more output logical unit identifier(y)(s) and one

or more output logical block address(y)(s). All other layers pass the logical unit identifier and logical block
address through.

operating system

logical unit identifier (x) + logical block address (x)

software (drivers)

logical unit identifier (x) + logical block address (x)

HBA (Initiator)
SACL

logical unit identifier (y) + lodical block address (y)

T L
mote note

SCSI device

Note: Interconnect to additional SCSI device(s).

Figure 7 - Branch with HBA SACL
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5.2.8 Branch with bridge controller SACL

Figure 8 shows a bridge controller performing SACL functions. These functions convert the input logical
unit identifier(x) and the input logical block address(x) to one or more output logical unit identifier(y)(s) and
one or more output logical block address(y)(s). All other layers pass the logical unit identifier and logical
block address through.

operating system

logical unit identifier (x) + logical block address (x)

software (drivers)

logical unit identifier (x) + logical block address (x)

HBA (initiator)

logical unit identifier (x) + logical block address (x)

SCSilbridge controller
SACL

logical unit identifier (y) + logical block address (y)

note note

SCSI device

Note{ Interconnect to additional SCSI device(s).

Figure 8 - Branch with bridge controller SACL
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5.2.9 Branch with SACLs in multiple layers

Figure 9 shows an example with SACLs in multiple layers. This example shows a software layer
performing SACL functions and a bridge controller performing SACL functions.

The software functions convert the input logical unit identifier(x) and the input logical block address(x) to
one or more output logical unit identifier(y)(s) and one or more output logical block address(y)(s). The
bridge controller functions then convert the input logical unit identifier(y) and the input logical block
address(y) to one or more output logical unit identifier(z)(s) and one or more output logical block
address(z)(s). All other layers pass the logical unit identifier and logical block address through.

operating system

logical unit identifier (x) + logical block address (x)

software (driver)
SACL

logical unit identifier (y) + logical block-address (y)

note 1 npte 1

HBAX(initiator)

logical unit identifier (y) + logical block address (y)

SCSI bridge controller
SACL

logical unit identifier (z) + logical block address (z)

note 2 npte 2

SCSI device

Notes:
1 - Interconnect to additional HBA (initiator).
2 - Interconnect to additional SCSI device(s).

Figure 9 - Branch with SACLs in multiple layers
5.3 Model for SCSI storage arrays

The SCSI storage array model defines:
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a) the addressing of multiple devices and the addressing of multiple types of devices through multiple

layers of SCSI storage arrays as a single target,
b) objects and how they are to be configured to create an operational SCSI storage array; an
c¢) the operations that occur within SCSI storage arrays.

5.3.1 SCSiI storage array addressing

See

table 1 for the methods used when addressing a SCSI storage array.

Table 1 - Addressing methods within a SCSI storage array

d

The
the
voll
the
has
to a
add

All peripheral device addresses, except LUN_Z, default to vendor specific values. All component

red
defi

5.3,

All
the
info
LUN
the
sen
to U
Sup

Method of addressing Application client Suffix Space
addressing addressed
Component device indirect C none
Logical Unit direct P physical
Peripheral device direct _P physical
Redundancy group indirect R protected
SCSI storage array direct Z none
Spare indirect _S none
Volume set direct 4 user data

application client shall access redundancy groups, spares, ahd)components by issuing comm
LUN_Z of an SCSI storage array. The application client may directly address peripheral devi

SCSI-3 Interlocked Protocol (ISO/IEC 14776-211) ordhe*SCSI Parallel Interface-2 Standard a
been defined using a modified IDENTIFY messagé(see A.2) and a LUN mapping page (see 6
low direct addressing of peripheral devices andwvolume sets that conform to the SCSI storag
Fessing model.

indancy group, spare, and volume -set addresses may default to vendor specific values or
hed by an application client during cenfiguration.

1.1 SCSI storage array LUN-Z-address

ECSI storage arrays shallaccept LUN_Z as a valid address. For SCSI storage arrays LUN_Z
ogical unit that an application client addresses to configure an SCSI storage array and to de
'mation about the target and the logical units contained within the target. INQUIRY commands
_Z shall return standard inquiry data with the sccs bit set to one (see SCSI Primary Command
| UN_Z supperts only the array controller commands defined within this standard, INQUIRY con
to LUN Z<shall return a device type of array controller device. Otherwise, INQUIRY commar
UN_Z shall return a device type indicating the model defining the additional commands suf
port(for'LUN_Z with a device type other than array controller device is vendor specific.

ands to
ces and

me sets by using eight byte LUN fields (see 5.3.1.2.1). ForSCSI storage array devices that copform to

method
JA11.1.1)
e array

device,
may be

shall be
termine
sent to
5 - 2). If
hmands
ds sent
ported.

Th

peripneral devite adaress method shattbe usedwihen auuressing e LUN_Z Or dll SLSI

array (see 5.3.1.2.3).

5.3.

5.3.

1.2 Direct addressing

1.2.1 Eight byte LUN structure

torage

The eight byte LUN structure (see table 3) allows up to four levels of devices to be addressed under a
single target. Each level shall use bytes 0-1 to define the address and/or location of the SCSI device to be

add

ressed on that level.

SCSI storage array devices shall use the eight byte LUN structure described in the following paragraphs.
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If the LUN indicates that the command is to be passed to the next layer then the current layer shall use
bytes 0-1 of the eight byte LUN structure to determine the address of the device to which the command is
to be sent. When the command is sent to the target the eight byte LUN structure that was received shall be
adjusted to create a new eight byte LUN structure (see table 2).

SCSI storage arrays shall keep track of the necessary addressing information to allow reconnection to the
correct task during reselection.

Table 2 - Eight byte LUN structure adjustments

Byte position
Orginal Converted
0-1 Moves to Not used
2-3 Moves to 0-1
4-5 Moves to 2-3
6-7 Moves to 4-5
N/A zero fill 6-7

The| eight byte LUN structure requirements as viewed from the application-client are shown in tablg 3.

Table 3 - Eight byte LUN structure

Bit
7 6 5 4 3 2 1 0
Byte
0
FIRST LEVEL ADDRESSING
1
2
SECOND LEVEL ADDRESSING
3
4
THIRD LEVEL ADDRESSING
5
6
FOURTH LEVEL ADDRESSING
7

Thel FIRST LEVEL ADDRESSING field indicates the first level address of a peripheral device or volume $et. See
tablp-44or a definition of the FIRST LEVEL ADDRESSING field.

The SECOND LEVEL ADDRESSING field indicates the second level address of a peripheral device or volume
set. See table 4 for a definition of the SECOND LEVEL ADDRESSING field.

The THIRD LEVEL ADDRESSING field indicates the third level address of a peripheral device or volume set.
See table 4 for a definition of the THIRD LEVEL ADDRESSING field.

The FOURTH LEVEL ADDRESSING field indicates the fourth level address of a peripheral device or volume set.
See table 4 for a definition of the FOURTH LEVEL ADDRESSING field.
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Table 4 - FIRST LEVEL ADDRESSING field, SECOND LEVEL ADDRESSING field, THIRD LEVEL ADDRESSING field,

and FOURTH LEVEL ADDRESSING field

Bit
Byte 7 6 5 4 3 2 1 0
n-1 ADDRESS METHOD
n ADDRESS METHOD SPECIFIC

The ADDRESS METHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See table 5 for the

addfess methods defined for the ADDRESS METHOD field. The ADDRESS METHOD field only defines

me

5.3,

All
and
are
sup
be

OPI

If th
if su
field

$CSI commands are allowed when the logical unit address method is selected, however logid

ods for objects that are directly addressable by an application client.

Table 5 - ADDRESS METHOD

hddress

Codes Description Clause
10b Logical unit addressing method 5.3.1.2.2
00b Peripheral device addressing method 5.3.1.2.3
01lb Volume set addressing method 5.3.1.2.4
11b Reserved

1.2.2 Logical unit address method

SCSI storage arrays are only required to support mandatory SCSI commands. SCSI storage
not required to honor pass-through requests from the application client. Any command thg
horted or passed-through shall be terminated with a CHECK CONDITION status. The sense k
set to ILLEGAL REQUEST and the additional sense code shall be set to INVALID CON
FRATION CODE.

pported, to the addressed logical unit. See table 6 for the definition of the ADDRESS METHOD §
used when the logical unit addressing method is selected.

Table 6 - Logical unit addressing

al units
b arrays
it is not
ey shall
IMAND

e [ogical unit addressing method is selected, the SCSI storage array shall relay the received command,

PECIFIC

Bit
Byte 7 6 5 4 3 2 1 0
n-1 1 0 TARGET
n BUS NUMBER LUN

The TARGET field, BUS NUMBER field, and LUN field address the logical unit to which the received command
shall be relayed. The command shall be relayed to the logical unit (LUN field value) within the target
(TARGET field value) located on the SCSI bus (BUS NUMBER field value).

5.3.

NOTE 3 - The value of targets within the TARGET field are defined by individual standards. (e.g., SCSI
Parallel Interface (ISO/IEC 14776-111) defines targets to be in the range 0-7, 0-15, and 0-31).

1.2.3 Peripheral device address method

-3

All SCSI commands are allowed when the peripheral address method is selected, however peripheral
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devices and SCSI storage arrays are only required to support mandatory SCSI commands. SCSI storage
arrays are not required to honor pass-through requests from the application client. Any command that is
not supported or passed-through 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 INVALID COMMAND
OPERATION CODE.

If the peripheral device addressing method is selected, the SCSI storage array shall relay the received
command, if supported, to the addressed peripheral device providing a bypass of the SACL. See table 7
for the definition of the ADDRESS METHOD SPECIFIC field used when the peripheral device addressing
method is selected.

oo et

Bit
Byte 7 6 5 4 3 2 1 0
n-1 0 0 BUS IDENTIFIER
n TARGET/LUN

Theg BUs IDENTIFIER field identifies the bus or path that the SCSI storage array shall use to rglay the
recgived command. The BUS IDENTIFIER field may use the same value“encoding as the Bus NUMHER field
(se¢ 5.3.1.2.2). However, bus identifier zero shall indicate that the eommand is to be relayed to g logical
unit{within the current level of the SCSI storage array.

The] TARGET/LUN field indicates the address of the peripheral device to which the SCSI storage arrpy shall
relay the received command. If the BUS IDENTIFIER figld\is not zero the TARGET/LUN field indicates the
address of the target on the bus indicated by the BUSIDENTIFIER field to which the received commahnd shall
be relayed. The received command shall be relayed\fo LUN zero.

A BUS IDENTIFIER field of zero representsia logical interconnection of SACL logical unifs. This
repijesentation of the SACLs logical units may be used for logical units when the SACL either does|not use
hierprchical addressing when assigning LUNs to objects or the SACL has objects that need LUNs jand are
not pttached to actual buses (e.g., fans, cache, controllers).

A BUS IDENTIFIER field values gréater than zero represent physical interconnects that connect a group of
SC#$I devices. Each of the buses shall be assigned a number from 1 to n by the SACL. The bus idgentifiers
shall be used in the BUSWDENTIFIER field by the SACL when assigning addresses to peripheral gevices
attached to those buses,

NOTE 4 - The.value of targets within the TARGET/LUN field are defined by individual standards. (e.§.,
SCSI-3 Parallel Interface (ISO/IEC 14776-111) defines targets to be in the range 0-7, 0-15, and 0-31).

The| SCSlisstorage array device located within the current level shall be addressed by a BUS IDENTIF|ER field
and|a TARGET/LUN field of all zeros, also known as LUN_Z (see 5.3.1.1).

5.3.1.2.4 Volume set address method

The volume set address method points to the SACL that executes command(s) using the algorithms
defined by the configuration.

NOTE 5 - The volume set might not be under the control of the addressed SCSI storage array. It is
allowed to be in an SCSI storage array lower in the tree structure.

All SCSI commands are allowed when the volume set address method is selected, however volume sets
are only required to support mandatory SCSI commands. Any command that is not supported 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 INVALID COMMAND OPERATION CODE.
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In the response to an INQUIRY command the addressed volume set shall return a valid SCSI peripheral
device type.(e.g., direct access device, streaming device)

When the volume set addressing method is selected the SCSI storage array shall use a SACL at the
current level to address peripheral devices as required to execute the received command. See table 8 for
the definition of the ADDRESS METHOD SPECIFIC field used when the volume set addressing method is

selected.
Table 8 - Volume set addressing
Bit

o 7 6 ) 4 3 2 1 0

Dyte

n-1 0 1 (MSB)

n LUN_V or LUN (LSH)
The| LUN_V or LUN field indicates the address of the volume set to which the SCSI storage array shall direct
the yeceived command.
5.3[1.3 Indirect addressing
Indirect addresses appear only in command descriptor blocks erparameter lists. Directly addressed
dev|ces may also be addressed indirectly. However, component devices, redundancy groups, and spares
may be addressed only indirectly.
5.31.3.1 Component device address method
An ppplication client shall only address a comp@nent device by including the LUN_C addresg in the
command information sent to the LUN_Z (see 5.3/1.1) of the SCSI storage array that controls or wil| control
the component device.
Thel format of a LUN_c or LUN field withinla=command descriptor block or a parameter list when addressing
a cqmponent device is defined in table\9.
Table 9 - Component device address
Bit
7 6 5 4 3 2 1 0
Byte
n-1 (MSB)
LUN_C or LUN
n (LSB)

5.3.

1.3.2 Logical unit address method

An application client indirectly addresses a logical unit by including the logical unit's address in a command
information sent to the LUN_Z (see 5.3.1.1) of the SCSI storage array.

The format of a two byte LUN_P or LUN field within a command descriptor block or a parameter list when

add

5.3.

ressing a logical unit is defined in the two byte logical unit addressing table (see table 6).

1.3.3 Peripheral device address method

An application client indirectly addresses a peripheral device by including the peripheral device’s address
in the command information sent to the LUN_Z (see 5.3.1.1) of the SCSI storage array.

20
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The format of a two byte LUN_P or LUN field within a command descriptor block or a parameter list when
addressing a peripheral device is defined in the two byte peripheral device addressing table (see table 7).

5.3.1.3.4 Redundancy group address method
An application client shall only address a redundancy group by including the LUN_R address in the
command information sent to the LUN_Z (see 5.3.1.1) of the SCSI storage array that controls or will control

the redundancy group.

The format of a LUN_R or LUN field within a command descriptor block or a parameter list when addressing
a redundancy group is defined in table 10.

Table 10 - Redundancy group address

Bit
Byte 7 6 5 4 3 2 1 0
n-1 (MSB)
LUN_R or LUN
n (LSB)

5.3[1.3.5 Spare address method
An ppplication client shall only address a spare by including.the LUN_S address in the command
infoymation sent to the LUN_Z (see 5.3.1.1) of the SCSI starage array that controls or will corjtrol the
spafe.

Thel format of a LUN_S or LUN field within a command.descriptor block or a parameter list when addressing
a spare is defined in table 11.

Table 11 - Spare address

Bit
Byte 7 6 5 4 3 2 1 0
n-1 (MSB)
LUN_S or LUN
n (LSB)

5.3[1.3.6 Volume set address method

An gpplication client indirectly addresses a volume set by including the volumes set’s address in the
command information sent to the LUN_Z (see 5.3.1.1) of the SCSI storage array.

The format of a LUN_V or LUN field within a command descriptor block or a parameter list when addressing
a volume set is defined in table 8.

5.3.2 SCSI storage array objects
An SCSI storage array consists of several objects that are configured to create an operating device. The
rules for configuring objects and their interactions are defined in the following clauses. An SCSI storage

array shall save the current configuration throughout all task management functions and power conditions.

NOTE 6 - The configuration becomes the current configuration on successful completion of a
configuration command.

The objects are:
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a) component device;
b) peripheral device;
C) p_extent;

d) ps_extent;

e) redundancy group;
f) spare;

g) volume set.

5.3.2.1 Adding objects

Objects that have been added to a SCSI storage array shall be addressable (see 5.3.1) by an application
client.

Per
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repgrted using the report service actions defined in this standard.

5.3,
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pilclai tdevices—antd component devices nray be iugiba“y addecttoaSESt storagearray—T
RIPHERAL DEVICE/COMPONENT DEVICE service action (see 6.4.1.1) adds objects.:A
pheral device or a component device may or may not automatically cause the device to hecoms
nfiguration.

P.2 Association of objects
ects become associated during the configuration of SCSI storage arrays. The CREATE/M
DUNDANCY GROUP service action (see 6.6.1.3) and CREATE/MODIFY"VOLUME SET servic
e 6.8.1.6) create associations and the delete service actions (see 6.6.1.4 and 6.8.1.8) 1
in the clauses describing the create/modify service actions.

5CSI storage array may create associations through mechanisms other than the create/modify,
bns defined in this document (e.g., by factory settings @r by external configuration facilities). \

N associations may be modified by the create/modify. service actions specified by this standa
br mechanisms is vendor specific. The only requirément on such associations is that they

NOTE 7 - One example of an association woudld be to associate a group of p_extents with a redundan
group using a CREATE/MODIFY REDUNDANCY GROUP service action.
P.3 Attachment of objects

bcts shall only be attached to'component devices. The ATTACH TO COMPONENT DEVICE
bn (6.4.1.2) establishes attachments.

behavior of attachments and their interactions with component devices are vendor specific.

attachment of camponent devices shall not be reflexive (i.e. attaching LUN_C 1 to LUN_C 2 d
Ch LUN_C 24e.LUN_C 1).

NOTE\8- One example of an attachment would be to attach a redundancy group to a specific pow
supply: This attachment could mean that the power supply would only supply power to that redundan
group. Another example would be to attach a controller card to another controller card. This attachme
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pciations. The rules for objects that are associated are explicitly.défined throughout this clalise and
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could-mean-thatthe work load is-shared betivean-the two controllers

An SCSI storage array may create attachments through mechanisms other than the attach service actions
defined in this document (e.g., by factory settings or by external configuration facilities). Whether such
attachments may be modified by the attach service actions specified by this standard or by other
mechanisms is vendor specific.The only requirement on such attachments is that they shall be reported
using the report service actions defined in this standard.

5.3.2.4 Covering of objects

An object or group of objects may be covered by another object as listed below:

22

a) a component device or redundancy group may be covered by a component device,
b) a p_extent or redundancy group may be covered be a p_extent, or
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c¢) a peripheral device or redundancy group may be covered by a peripheral device.
The service actions of the SPARE(OUT) command (see 6.10.1) establish the covering of the objects.

When an object or group of objects are covered and there is a failure, the covering object shall assume all
the characteristics (e.g., p_extents, ps_extents, protected space areas, check data areas, etc.) of the failed
object, in effect doing an automatic exchange. The length of time the exchange stays in effect is vendor
specific.

Objects may be covered by a SCSI storage array without any spare requests being issued from an
application client. The SCSI storage array may have covered objects based on internal requirements.

NOTE 9 - One example of covering would be for a peripheral device to cover like peripheral device(s)
IWVIL I 2N T2 roachandanaoy, e Thie aold oL aras narial el Ay that foilad \aatli +h P v} v-\d
withir-a—redundaney-group—FHhis—wotld-eatse—any-peripheral-device-that-fated-within-the-eevere

redundancy group to be functionally replaced by the peripheral device covering that redundancy gtoup.
Two controllers could also be configured to cover one another, using two spare service actions,cnwhih

case if either fails the other will take over the entire work load.

5.3.R.5 Exchanging objects

Thelexchange service actions (see 6.4.1.4 and 6.4.1.5) are used to exchange objects. P_extents shall only
be ¢xchanged with p_extents, peripheral devices shall only be exchanged,with peripheral deviges, and
conponent devices shall only be exchanged with component devices. When an old peripheral|device,
p_ektent, or component device is exchanged, the replacement periphefal device, p_extent, or component
device takes on all the characteristics of the old peripheral device p.\extent, or component devige (e.g.,
rediindancy group, volume set mappings, attachments, etc.). A&n-exact copy of any protected space
contents and/or check data on the old device shall be replicated on the replacement devi¢e. The
characteristics of the old peripheral device are vendor specifict

A p| extent shall only be exchanged with a p_extent of equal size. An old peripheral device shall|only be
exchanged with a replacement peripheral device when the replacement peripheral device is of gqual or
gredter size than the old peripheral device.

5.3.R.6 Protected objects

Protected objects are objects that are able to tolerate one or more objects failing without any loss| of user
datg or loss of SCSI storage array availability.

5.3.2.7 Removing objects
Objgcts that have been removed from a SCSI storage array shall not be addressable by an application
cliept, until the objectis‘re-added or recreated. The remove service actions (see 6.4.1.7, 6.6.1.4 and

6.10.1.3) are used t0 remove objects.

Any) object may-be removed from a configuration. However, some restrictions may apply as to when an
objgct may-beremoved. Those restrictions are defined in 6.4.1.7, 6.6.1.4, and 6.10.1.3.

Whendthe object is removed all attachments, associations, and coverings relating to the objegt being
re meved-are—erasedfrom—-any i io AHHAG jeet: : ab isal block
addresses within a removed volume set shall become unassigned protected space. Any addressable
logical block addresses within a removed redundancy group or spare shall become unassigned p_extent
space.

5.3.2.8 Component device
See 3.1.10 for the definition of component devices.
5.3.2.9 Peripheral device

See 3.1.29 for the definition of peripheral devices.
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5.3.2.10 P_extent
See 3.1.28 for the definition of p_extents.

P_extents are used by the application client to create and modify redundancy groups and spares. A single
assigned p_extent or unassigned p_extent that contains no check data may be configured into one or
more redundancy groups. A single assigned p_extent or unassigned p_extent may be configured into one
or more spares. A single p_extent shall not both be associated with a redundancy group and configured as
a spare at the same time. After a p_extent has been configured into a redundancy group or as a spare it
becomes an assigned p_extent.

Any addressable logical block addresses within an operating peripheral device connected within a SCSI
storage array that have not been configured into a redundancy group shall be unassigned p_extents.

Befpre—assigmmentatttireconsecutiveaddressabtetogicat-block-actdressesomrasingteperiphera device

shall be grouped into a single unassigned p_extent.

The]application client uses a REPORT ASSIGNED/UNASSIGNED P_EXTENT service agtion’(see 6.3.1.1)
to determine the unassigned p_extents.

A sihgle unassigned p_extent may be subdivided into one or more p_extents by the-application cli¢nt. The
subflivided p_extents may be used within one or more CREATE/MODIFY REDUNDANCY GROUP|service
actipns.

5.3.p.11 Ps_extent
Seq 3.1.31 for the definition of ps_extent.

Ps_[extents are used by the application client to create andsmodify volume sets. Ps_extents are created on
the |successful completion of a CREATE/MODIFY REDUNDANCY GROUP service action (6.6{1.3.). A
sindle ps_extent shall only be configured into one volume set. After a ps_extent has been configurgd into a
volyme set it becomes an assigned ps_extent.

Any| addressable logical block addresses shallkbeé unassigned ps_extents if the addressable logical block
is:

a) not defined as containing check data,
b) within an operating peripheral-device connected within a SCSI storage array, and
¢) has not been configurednto a volume set.

All the consecutive addressable logical block addresses on a single peripheral device, excluding logical
blodks defined as containing check data, shall be grouped into a single unassigned ps_extent.

The application client'uses a REPORT UNASSIGNED REDUNDANCY GROUP SPACE servicg action
(see 6.5.1.3) to-determine the unassigned ps_extents.

A single unassigned ps_extent may be subdivided into one or more ps_extents by the applicatiop client.
The subdivided ps_extents may be used within one or more CREATE/MODIFY VOLUME SET |service
actipns.

A ps_extent is different from a p_extent in that the ps_extent does not include any logical block addresses
that have been mapped as check data where the p_extent includes all addressable logical blocks within
the selected range on a peripheral device.

5.3.2.12 Redundancy group

See 3.1.34 for the definition of redundancy group.

Redundancy groups are created by the application client to protect user data contained within volume sets

by mapping check data within a redundancy group. Redundancy groups may overlap, however, the
underlaying p_extents within the overlap shall not contain any check data.
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As a result of a successful creation of a redundancy group ps_extents are formed. The ps_extents then
may be used by the application client to create volume sets.

Figure 10 shows the relationship between the check data and protected space before any volume sets
have been defined.

unassigned protected space

redundancy group

redundancy group

protected space

_J

check data

Figure 10 - Singleredundancy group

Figyre 11 shows the relationship between the check data and protected space after two volume segts have
beeh defined within the redundancy group;

volume set (1) volume set (2)
user data (1) / user data (2) /
7/ .
| |
. unassigned
assigned protected space protected
clnnr‘n
] | V4

redundancy group

volume set user data

ra
Ld

redundancy group

protected space

i

check data

Figure 11 - Multiple volume sets associated with a single redundancy group
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The application client may map check data within a redundancy group using the following three
parameters:

a) START CHECK DATA INTERLEAVE UNIT field;
b) NUMBER OF UNITS OF CHECK DATA field;
€) NUMBER OF UNITS OF USER DATA field.

The START CHECK DATA INTERLEAVE UNIT field contains the number of consecutive units to skip from the
beginning of the p_extent before the first unit of check data is mapped within the p_extent. There is a
unigue START CHECK DATA INTERLEAVE UNIT field for each p_extent.

The NUMBER OF UNITS OF CHECK DATA field contains the number of consecutive units to be reserved for
check data within the p_extent. There is a unique NUMBER OF UNITS OF CHECK DATA field for each p_extent.

Theg NUMBER OF UNITS OF USER DATA field contains the number of consecutive units to be resefved for
profected space within the p_extent. There is a unigue NUMBER OF UNITS OF USER DATA. field fpr each
p_ektent.

The| flow chart in figure 12 is an example of an implementation of a SCSI storage array’ redundangy group
being configured with a check data mapping of XOR redundancy. The check data‘mapping routipe uses
the [START CHECK DATA INTERLEAVE UNIT field, NUMBER OF UNITS OF CHECK DATAwfield, and NUMBER QF UNITS
OF PSER DATA field and assumes a non-zero value for the NUMBER OF UNITS'OF CHECK DATA field jand the
NUMBER OF UNITS USER DATA field.
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p_extent pointer = first p_extent

{

units pointer = 0

units of check data counter = number of units of check data for current p_extent

units of user data counter = number of units of user data for current p_extent

start check data interleave counter = start check data interleave units for current p_extent

BN

start check data

No . Yes
interleave counter
EQ. []
0 current unit = check data

current unit = user data

. . - . . " ]
units pointer = units pointer + 1 units of check data‘éounter =

start check data interleave counter =

units pointer = units pointer+ 1

units of che€k data counter - 1

start check data interleave counter - 1

Yes

EQ.0

Yes units pointer No

units of check data counter

.GT.
maximum p_extent unit \l/

current unit = user data,
units pointer = unitsépointer + 1
units of user data eounter = units of user data counter - 1

Yes units of user No

data counter
.EQ.0

units pointer, No
.GT.

aximum p_extent uni

point to next p_extent units of check data counter = number of units of check data for current p_extent
[ units of user data counter = number of units of user data for current p_extent

Yes No

valid p_extent pointer

end

Figure 12 - Redundancy group check data mapping flow chart

The application may choose any one of the following methods of check data mapping within a redundancy

group:

a) No redundancy;
b) Copy redundancy;
¢) XOR redundancy;
d) P+Q redundancy;
e) S redundancy;
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f) P+S redundancy;
g) Vendor specific redundancy.

5.3.2.12.1 No redundancy method of check data mapping

In a redundancy group in which the application client requests no redundancy, user data is not protected. If
this method is requested then the following fields in the CREATE/MODIFY REDUNDANCY GROUP
service action (see 6.6.1.3) shall all be set as indicated:

a) GRANULARITY OF UNITS field = 0;

b) START CHECK DATA INTERLEAVE UNIT field = 0;

€) NUMBER OF UNITS OF CHECK DATA field = O;

d) NUMBER OF UNITS OF USER DATA field = set to desired value.

5.3,

In
on
me
acti

For
sing

5.3.
In &
use
isd
CRE

5.3,

In aj

.12.2 Copy redundancy method of check data mapping

redundancy group in which the application client requests copy redundancy all user datd is re
Il the p_extents listed in the CREATE/MODIFY REDUNDANCY GROUP service action (6.6.1.3
od is requested then the following fields in the CREATE/MODIFY REDUNDANEY GROUP
bn (see 6.6.1.3) shall be set as indicated:

a) GRANULARITY OF UNITS field = logical block;

b) START CHECK DATA INTERLEAVE UNIT field = 0;

€) NUMBER OF UNITS OF CHECK DATA field = 0O;

d) NUMBER OF UNITS OF USER DATA field = set to desired value.

copy redundancy the NUMBER OF UNITS OF USER DATA field-Shall be equal for all the p_extents
le CREATE/MODIFY REDUNDANCY GROUP service action.

P.12.3 XOR or P+Q redundancy method of checkidata mapping

redundancy group in which the application client requests XOR redundancy, or P+Q redundg
[ data is protected by use of check data located within the check data areas. The check data n
efined by the check data interleave fields. If this method is requested then the following field
FATE/MODIFY REDUNDANCY GROUP service action (see 6.6.1.3) shall be set as indicated:

a) GRANULARITY OF UNITS field =’set to desired value;

b) START CHECK DATA INTERLEAVE UNIT field = set to desired value;
€) NUMBER OF UNITS OF CHECK DATA field = set to desired value;
d) NUMBER OF UNITS OF USER DATA field = set to desired value.

P.12.4 S redundahcy method of check data mapping

redundancy, group in which the application client requests S redundancy the user data is prote

sp

infoymation-until the user data area covered by the check data area fails, at which time the cove
datg is.automatically exchanged (see 5.3.2.5) into the check data area. The check data mapping is

by

es locatediwithin the check data areas. In this redundancy method check data areas cor

plicated
). If this
service

within a

ncy the

napping
s in the

cted by
tain no
ed user
defined
REATE/

e‘check data interleave fields. If this method is requested then the following fields in the C

MODIFY REDUNDANCY GROUP service action (see 6.6.1.3) shall be set as indicated:

5.3.

a) GRANULARITY OF UNITS field = set to desired value;

b) START CHECK DATA INTERLEAVE UNIT field = set to desired value;
€) NUMBER OF UNITS OF CHECK DATA field = set to desired value;
d) NUMBER OF UNITS OF USER DATA field = set to desired value.

2.12.5 P+Sredundancy method of check data mapping

The P+S redundancy method is a combination of the XOR redundancy method and the S redundancy
method. This combination provides the user data with protection from loss through the XOR check data
areas and the ability to rebuild lost user data and protected space into the spare check data areas. After
the rebuild is complete the user data is again fully protected from loss through the XOR check data areas.
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The check data mapping is defined by the check data interleave fields. If this method is requested then the
following fields in the CREATE/MODIFY REDUNDANCY GROUP service action (see 6.6.1.3) shall be set
as indicated:

a) GRANULARITY OF UNITS field = set to desired value;

b) START CHECK DATA INTERLEAVE UNIT field = set to desired value;
€) NUMBER OF UNITS OF CHECK DATA field = set to desired value;
d) NUMBER OF UNITS OF USER DATA field = set to desired value.

In the P+S redundancy method SACL uses the NUMBER OF UNITS OF CHECK DATA field twice when mapping
a p_extent. As a result the order of usage of the NUMBER OF UNITS OF CHECK DATA field and the NUMBER OF
UNITS OF USER DATA field within a p_extent shall be either:

or:

Seqd
sel

5.3.
In &
spe
OF

USE|
5.3.

Seq

Spa
dev|

reddindancy groups, peripheral devices, or component devices. A redundancy group or periphera

that
con

cl) STARKT CAECUN UATA TNTERLEAVE UNIT,

b) NUMBER OF UNITS OF CHECK DATA (XOR);
€) NUMBER OF UNITS OF CHECK DATA (spare);
d) NUMBER OF UNITS OF USER DATA,;

e) repeat from b until end of p_extent.

a) NUMBER OF UNITS OF CHECK DATA (spare);
b) NUMBER OF UNITS OF USER DATA,;

€) NUMBER OF UNITS OF CHECK DATA (XOR);
d) NUMBER OF UNITS OF CHECK DATA (spare);
€) NUMBER OF UNITS OF USER DATA,;

f) repeat from c until end of p_extent.

the CREATE/MODIFY REDUNDANCY GROUP sefvice action (6.6.1.3) for more informatior
ction of the P+S redundancy method mapping.

P.12.6 Vendor specific redundancy method,of check data mapping

redundancy group for which the application client requests a redundancy type method of
cific redundancy, the user data is protected in a vendor specific manner. The usage of the GRAN
NITS, START CHECK DATA INTERLEAVE'UNIT, NUMBER OF UNITS OF CHECK DATA, and NUMBER OF U
R DATA fields is vendor specific, but should follow the concepts defined in this standard.

P.13 Spares

3.1.40 for the definition of spares.

ice to be automatically exchanged (see 5.3.2.5). A spare may be configured to cover r

contains a failed range of LBA_P(s), a failed peripheral device, or a failed component
iguredto be covered by a spare before an automatic exchange is allowed to occur.

on the

vendor
ULARITY
NITS OF

res are created'by the application client to allow a failed p_extent, peripheral device, or component

nultiple

| device

hall be

After an automatic exchange the spare takes on all the characteristics of the failed p_extent, peripheral
device, or component device. After the automatic exchange the covering p_extent, peripheral device, or
component device shall no longer be available to cover another object. The failed p_extent, peripheral
device, or component device shall be marked as broken.

The method for replacing the failed p_extent, peripheral device, or component device and restoring the
spare is vendor specific.

NOTE 10 - One method of replacing a failed p_extent, peripheral device, or component device would be
to automatically exchange a new p_extent, peripheral device, or component device with the spare that
covered the failure. After a successful exchange the spare is available to cover failures and the failed
p_extent, peripheral device, or component device is as it was before the failure.

NOTE 11 - Another method would be to automatically add the new p_extent, peripheral device, or
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component device into the SCSI storage array, delete the original covering spare, then create a new
spare with the new p_extent, peripheral device, or component device that would cover the same p_extent,
peripheral device, or component device as the original spare.

5.3.2.14 Volume sets

See 3.1.50 for the definition of volume sets.

Volume sets are created by the application client to provide a contiguous range of logical block addresses
for reading and writing user data. Volume sets shall not overlap and shall be independent from one
another.

The application client issues a REPORT UNASSIGNED REDUNDANCY GROUP SPACE service action

(Sen 651 '2) to determine the houndaries of any ||nnccignnr‘| Inrnfr-\r‘fr-\r‘l space The ||nnccignnd p otected

spa
info

Ce may be used to create volume sets or to expand existing volume sets. This service action‘grovides
‘mation to the application client so it can place volume sets on specific peripheral devices:

Figure 13 shows a relationship between the check data and protected space before any.volume sgts have

bee

h defined.

unassigned
protected space (a)

unassigned

protected space (b)

redundancy group (a)

I 1 volume set user data
[ ] redundancy group
[] protected space

Il check data

redundancy group (b)

Figure 13 - Multiple redundancy groups

Figtrre 14 shows the relationship between check data, user data and protected space after a single[volume

set has been defined across the two redundancy groups.
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volu set

u data /
/
|

assigned assigned unassigned
protected
protected space (a) protected space (b) space
|
redundancy group (a) redundancy group (b)

I 3 volume set user data
[ ] redundancy group
[] protected space

Il checkdata

The

The
befd

to cfeate the ps_extent. There is@USER DATA STRIPE DEPTH field for each ps_extent.

The

back to the first ps_extent\of the current stripe.

The
nex

The
ps_

Figure 14 - Single volume set associated with multiple redundancy groups

NOTE 12 - The volume set in figure 14 is ready to receive user data.
application client may map user data within a volume set using the following three parameters

a) USER DATA STRIPE DEPTH field;

b) PS_EXTENT STRIPE LENGTH field;

C) PS_EXTENT INTERLEAVE DEPTH field.
USER DATA STRIPE DEPTH field contains the number of contiguous units to count within a pg
re proceeding to the next ps_extent. The units are as defined by the GRANULARITY OF UNITS fig

PS_EXTENT STRIPE LENGTH field contains the number of contiguous ps_extents to count before

PS_EXTENT INTERLEAVE DEPTH field contains the number of stripes to count before continuing
consecutive'ps_extent beyond the current stripe.

ps_extent interleave depth is only used if the ps_extent stripe length is not equal to the nu
bxtents.

| extent
Id used

looping

bnto the

mber of

The flow chart in figure 15 and figure 16 is an example of an implementation of a SCSI storage array
volume set user data mapping routine using the USER DATA STRIPE DEPTH field, PS_EXTENT STRIPE LENGTH
field, and PS_EXTENT INTERLEAVE DEPTH field. For simplicity the USER DATA STRIPE DEPTH field is assumed to
be the same value for all the ps_extents in the flow chart.

Figure 17 shows the most general implementation of the three parameters used to map the user data.
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Figure 15 - Volume set user data mapping flow chart (part 1)
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Figure 16 - Volume set user data mapping flow chart (part 2)
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Figure 17 - Volume set user data mapping flow
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5.3.3 SCSiI storage array operations
5.3.3.1 Deassign LUN_V operation

The deassign LUN_V operation removes the LUN_V value from a configured volume set. The SACL shall
identify all volume sets that are allowed to be deassigned using an identification as defined in the vital
product data device identification page (83h) (see SCSI-3 Primary Commands (ISO/IEC 14776-311)).

After a successful deassign LUN_V operation the SACL is required to maintain all the configuration
characteristics of the deassigned volume set. The SACL is also required to treat any attempt to address a
volume set using the deassigned LUN_V as an attempt to address an unconfigured LUN_V. The
application client or the SACL is free to use the deassigned LUN_V in the configuration of a new volume
set.

Aftgr a volume set is deassigned, using the DEASSIGN LUN_V service action (6.8.1.7), the-apylication
client uses the REPORT UNASSIGNED VOLUME SETS service action (6.7.1.3) to detérmjine the
identification of any deassigned volume set(s). The application client may use the identifieation to assign a
LUN_V to a specific deassigned volume set using the ASSIGN LUN_V service action (6;871.1).

5.3.8.2 Rebuild operation
Thel rebuild operation recreates protected space contents or any check data Within a p_extent using check
data and protected space contents from the remaining p_extents within the redundancy group. The rebuilt
protected space contents or any rebuilt check data shall be written to the.p_extent being rebuilt.

5.3.8.3 Recalculate operation

The| recalculate operation recreates check data from protected space contents. The recreated chgck data
shall be written to the check data location being recalculated.

5.3.8.4 Regenerate operation
The regenerate operation recreates inaccessible protected space contents from accessible check data
and| protected space contents. The recreated protected space contents are not saved after they are
tranisferred to the application client.
5.3.B.5 Verify operation

The verify operation recreates, check data from protected space contents and compares the recreated
chefk data with the current.check data. If the recreated check data does not match the current chgck data
an g¢xception condition shall be created. See 6.8.1.10 and 6.6.1.8 for exception handling informatign.
5.3.4 SCSI storage‘array states
A SCSI storage array defines states for each type of logical unit that may be connected within the SCSI

stoffage array or configured by an application client. The state value(s) give(s) an applicatiopn client
information on the current operating condition of the selected logical unit(s).

The state of a SCST storage array (LUN_Z), a peripheral device, or a volume set may be determined by
using the same methods as any other SCSI device (e.g., a TEST UNIT READY command followed by a
REQUEST SENSE command). However, more detailed state information may be obtained by issuing a
REPORT STATES service action (6.3.1.8).

The REPORT STATES service action reports all available state information for the selected logical unit(s)
(e.g., if a selected logical unit has two states, both of those states are reported in the REPORT STATES
service action.). States are also returned to the application client in many other report service actions
where only one state shall be returned per report service action. The priority of reporting among multiple
states is vendor specific.

For all state changes the target shall generate a unit attention condition for all initiators, except when the
state change occurred due to a service action, in which case the unit attention shall be generated for all
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initiators except the one that issued the service action. When reporting the unit attention condition the
additional sense code shall be set to STATE CHANGE HAS OCCURRED.

5.3.5 SCSiI storage array configuration options

A SCSI storage array may be implemented to manage configurations using one or more of the following
methods. It is only required that a SCSI storage array implement one of the configuration methods. The
service actions listed below only represent the minimum service actions that are required to implement the
various configuration methods.

5.3.5.1 Simple configuration method

The simple configuration method requires the least amount of service actions to configure the storage

arrgy—The-serviceactionsparametersprovide-amappticationclient-withaminmimum-amommt-ofconfrol over

the fedundancy group space mapping and the volume set user data mapping.
Thel service actions that are required if the simple configuration method is supported are;

a) REPORT STATES (6.3.1.8),

b) REPORT SUPPORTED CONFIGURATION METHOD (6.3.1.9),

c¢) REPORT UNCONFIGURED CAPACITY (6.3.1.10),

d) REPORT STORAGE ARRAY CONFIGURATION (6.7.1.2), and

e) CREATE/MODIFY STORAGE ARRAY CONFIGURATION (6.8.1.4);

There are no other service actions needed for controlling configufations when the simple configuration
method is being used. When available, the application client may.Choose to use the general configuration
method’s spare configuration service actions, instead of thelequivalent simple configuration method
seryice actions.

The] above service actions provide the application clientcontrol over the following configuration prdperties:

a) type of protection,

b) amount of user data spreading,

¢) volume set’s logical unit number,
d) volume set’s capacity,

e) rebuild and recalculate priority, and
f) data handling characteristics\(i’e., normal user data transfer size and sequentially of reads jand
writes).

5.3.6.2 Basic configuration method

The basic configuration method requires an application client to separately configure redundancy| groups
and|volume sets where as the simple configuration method combines those operations into one|service
actipn. The sepvice ‘actions have parameters that provide an application client with a minimum anpount of
control overthe volume set user data mapping and the redundancy group mapping. The service|actions
thatj are required if the basic configuration method is supported are:

aJ /REPORT STATES (6.3.1.8),

b) REPORT SUPPORTED CONFIGURATION METHOD (6.3.1.9),
c) REPORT UNCONFIGURED CAPACITY (6.3.1.10),

d) REPORT BASIC REDUNDANCY GROUP (6.5.1.1),

e) REPORT BASIC VOLUME SET (6.7.1.1),

fy CREATE/MODIFY BASIC REDUNDANCY GROUP (6.6.1.2), and
g) CREATE/MODIFY VOLUME SET (6.8.1.4).

There are no other service actions needed for controlling volume set configurations when the basic
configuration method is being used. When available, the application client may choose to use the general
configuration method'’s redundancy group configuration and/or spare configuration service actions, instead
of the equivalent basic configuration method service actions.

The above service actions provide the application client control over the following configuration properties:
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a) type of protection,

b) amount of check data spreading,

¢) redundancy group’s logical unit number,

d) size of the redundancy group,

e) amount of user data spreading,

f) volume set’s logical unit number,

g) volume set’s capacity, and

h) list of redundancy groups to associate with volume set.

5.3.5.3 General configuration method

The
grou

general configuration method gives an application client control over all the details of the redundancy
p, volume set, and spare configuration. But the number of service actions and parameters is large and

h = - = - I | D) | D | J J - = ) ool - - b H H
the pppircatroncientshotitave-atetattetunderstandmgof-the-SCStstoragearray-toconfrgure) it using

the general configuration method.

The

At g

method is supported:

The

service actions that are required if the general configuration method is supported are:

a) REPORT STATES (6.3.1.8),

b) REPORT SUPPORTED CONFIGURATION METHOD (6.3.1.9),
c) REPORT ASSIGNED/UNASSIGNED P_EXTENT (6.3.1.1),

d) REPORT COMPONENT DEVICE (6.3.1.2),

e) REPORT COMPONENT DEVICE ATTACHMENTS (6.3.1.3),

fy REPORT PERIPHERAL DEVICE (6.3.1.5),

g) REPORT PERIPHERAL DEVICE ASSOCIATIONS (6.3.1.6,

h) REPORT UNASSIGNED REDUNDANCY GROUP SPAGE(6.5.1.3),
i) REPORT REDUNDANCY GROUPS (6.5.1.2),

j) REPORT VOLUME SETS (6.7.1.4),

k) CREATE/MODIFY REDUNDANCY GROUP (6,6¢1,3), and

) CREATE/MODIFY VOLUME SET (6.8.1.6).

minimum, the following additional serviceactions are recommended if the general configuration

a) REPORT PERIPHERAL DEVICEICOMPONENT DEVICE SPARE (6.9.1.2), and
b) CREATE/MODIFY PERIPHERAL DEVICE/COMPONENT SPARE (6.10.1.2).

above service actions provide;the application client control over the following configuration prdperties:

a) type of protection,

b) granularity of units;

c¢) redundancy,group’s logical unit number,

d) size of each-p_extent,

e) location’of each p_extent,

f) number.of p_extents,

g) startlocation of check data in each p_extent,
h) icheck data stripe size in each p_extent,
I)\user data stripe size in each p_extent,

]) volume set’s logical unit number,

k) user data’s ps_extent stripe length,

[) user data’s ps_extent interleave depth,

m) size of each ps_extent,

n) location of each ps_extent,

0) humber of ps_extents,

p) list of redundancy group to associate with each ps_extent,

g) user data stripe depth in each ps_extent,

r) spare’s logical unit number,

s) p_extent, peripheral device, or component device to be made into a spare, and
t) list of objects to be covered by the spare (e.g., redundancy groups, p_extents, component devices,
etc.).
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5.3.

Exc

Wh

regliests received from an application client.

Not
info
arrg

storjage array is still operational, etc.). The method of reporting informational exception cond

defi

6 SCSI storage array exception conditions
eption conditions inform an application client that:

a) a change occurred in the physical configuration;

b) a change occurred in a volume set configuration;

¢) a change occurred in a redundancy group configuration;

d) a change occurred in a spare;

e) a change occurred in the operation state of the SACL;

f) a repair action is requested (e.g., device is predicting failure);

g) a repair action is required to restore the volume sets availability (e.g., power supply failure

);

h) a repair action is required to restore the volume sets level of integrity (e.g., device fails); or

i) an error occurred.

ch exception conditions are returned and how often they are returned is based on config

all exception conditions reported from an SCSI storage array indicate a taskfailed. So
fmational, in that, they provide the application client information on the condition,ef the SCSI
y. (€.0., the SCSI storage array is predicting a failure of a logical unit, something'is broken but t}

hed in the SCSI-3 Primary Commands (ISO/IEC 14776-311).

uration

me are
storage
e SCSl
tions is
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6 Commands for SCSI storage array devices

6.1 Op codes for SCSI storage array commands

The operation codes for commands that apply only to SCSI storage array devices are listed in table 12.

Table 12 - Commands for SCSI storage array devices

Command Name Operation Type Subclause
code
INQUIRY 12h M SPC
LQG SELECT 4Ch o] SPC
LQG SENSE 4Dh o] SPC
MAINTENANCE (IN) A3h M 6{3
MAINTENANCE (OUT) Adh o] 6(4
MODE SELECT(6) 15h o] SpC
MODE SELECT(10) 55h @] SpC
MODE SENSE(6) 1Ah o] SpC
MODE SENSE(10) 5Ah o] SpC
PHRSISTENT RESERVE IN 5Eh o] SpC
PHRSISTENT RESERVE OUT 5Fh o] SpC
PORT STATUS 1Fh o] SpC
READ BUFFER 3Ch @) SpC
RECEIVE DIAGNOSTICS RESULTS 1Ch o] SpC
REDUNDANCY GROUP (IN) BAh B,G 6{5
REDUNDANCY GROUP (OUT) BBh BC,GC 6(6
RELEASE(6) 17h o] SpC
RELEASE(10) 57h o] SpC
REPORT LUNS AOh M SpC
REQUEST SENSE 03h M SpC
RESERVE(6) 16h o] SpC
RESERVE(10) 56h o] SpC
SHND DIAGNOSTIC 1Dh o] SpC
SHARE (IN) BCh o] 6[9
SHARE (OUT) BDh o] 6.0
START STOP UNIT 1Bh o] SpC
THST UNIT READY 00h M SpC
VOQLUME SET (IN) BEh M 6|7
VOLUME SET (OUT) BFh M 6(8
WRITE BUFFER 3Bh o] SpC
Kdy: B = Command implementation is mandatory if basic configuration method is implemented.
BC = Command implementation is mandatory if basic configuration method is implemented wjth
configuration support.
G(= Command implementation is mandatory if general configuration method is implemented
GC= Command implementation is mandatory if general configuration method is implementeq with
configuration Support.
M = Command implementation is mandatory.
O = Command implementation is optional.
SPC = SCSI-3 Primary Commands (ISO/IEC 14776-311)

6.2 Glossary of SCSI storage array service actions

6.2.1 MAINTENANCE (IN) command service actions

6.2.1.1 REPORT ASSIGNED/UNASSIGNED P_EXTENT (6.3.1.1): Reports a list of assigned or
unassigned p_extent space(s).

6.2.1.2 REPORT COMPONENT DEVICE (6.3.1.2): Reports a list of components. For each component in
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the list the following information is reported: the logical unit number, the type of the component, and the
state of the component.

6.2.1.3 REPORT COMPONENT DEVICE ATTACHMENTS (6.3.1.3): Reports a list of objects attached to
the selected component(s).

6.2.1.4 REPORT DEVICE IDENTIFICATION (6.3.1.4): Reports the vital product data’s device
identification.

6.2.1.5 REPORT PERIPHERAL DEVICE (6.3.1.5): Reports a list of peripheral devices. For each
peripheral device in the list the following information is reported: the logical unit number, the type of the
peripheral device, and the state of the peripheral device.

ociated

6.2.6 POR PHER
with the selected peripheral device(s).

6.2.[l.7 REPORT PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER (6.3.1.7)~-Reports an ASCII
string that represents information about the device (e.g., physical location, etc.).

6.2.1.8 REPORT STATES (6.3.1.8): Reports the current state of the selected logical-unit(s).

6.2.1.9 REPORT SUPPORTED CONFIGURATION METHOD (6.3.1.9): Reports the configuration methods
supported by the target.

6.2.1.10 REPORT UNCONFIGURED CAPACITY (6.3.1.10): Reports)the free p_extent and ps] extent
spafe, in blocks, available for configuration.

6.2.1.11 MAINTENANCE (OUT) command service actions

6.2[1.12 ADD PERIPHERAL DEVICE/COMPONENT.DEVICE (6.4.1.1): Makes a device availgdble for
configuration.

6.2.1.13 ATTACH TO COMPONENT DEVICE(6:4.1.2) : Creates an attachment between a component
dev|ce and one or more objects.

6.21.14 BREAK PERIPHERAL DEVICE/COMPONENT DEVICE (6.4.1.3): Place a device into thg broken
statp.

6.2.[l.15 EXCHANGE P_EXTENT (6.4.1.4): Replace one p_extent with another p_extent.

6.2.[l.16 EXCHANGE PERIPHERAL DEVICE/COMPONENT DEVICE (6.4.1.5): Replace one devjce with
another device.

6.2.1.17 INSTRUCST COMPONENT DEVICE (6.4.1.6): Sends a command directly to a component|device.

6.2.[1.18 REMOVE PERIPHERAL DEVICE/COMPONENT DEVICE (6.4.1.7): Makes a device unayailable
for ¢onfiguration.

6.2.1.19 SET PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER (6.4.1.8): Assigns an ASCII
string to a device.

6.2.1.20 REDUNDANCY GROUP (IN) command service actions

6.2.1.21 REPORT BASIC REDUNDANCY GROUP (6.5.1.1): Reports information about a redundancy
group using the basic configuration method.

6.2.1.22 REPORT REDUNDANCY GROUPS (6.5.1.2): Reports information about a redundancy group
using the general configuration method.

6.2.1.23 REPORT UNASSIGNED REDUNDANCY GROUP SPACE (6.5.1.3): Reports the amount of
redundancy group free space in ps_extents.
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6.2.1.24 REDUNDANCY GROUP (OUT) command service actions

6.2.1.25 CONTROL GENERATION OF CHECK DATA (6.6.1.1): Turns on/off the protection within a
redundancy group.

6.2.1.26 CREATE/MODIFY BASIC REDUNDANCY GROUP (6.6.1.2): Create or modify a redundancy
group using the basic configuration method.

6.2.1.27 CREATE/MODIFY REDUNDANCY GROUP (6.6.1.3): Create or modify a redundancy group
using the general configuration method.

6.2.1.28 DELETE REDUNDANCY GROUP (6.6.1.4): Remove the redundancy group from the
configuration.

6.2.1.29 REBUILD P_EXTENT (6.6.1.5): Rebuild a p_extent using information contained.within a
redfindancy group.

6.2.11.30 REBUILD PERIPHERAL DEVICE (6.6.1.6): Rebuild a peripheral device_using information
confained within a redundancy group.

6.2.1.31 RECALCULATE CHECK DATA (6.6.1.7): Recalculate the check data within the redupdancy
grouip.

6.2.1.32 VERIFY CHECK DATA (6.6.1.8): Verify the protected space an@/theck data is consistent within a
redfindancy group.

6.2.[1.33 SPARE (IN) command service actions
6.2.1.34 REPORT P_EXTENT SPARE (6.9.1.1): Report.information on p_extent spares.

6.2./1.35 REPORT PERIPHERAL DEVICE/COMPONENT DEVICE SPARE (6.9.1.2): Report infofmation
on glevice spaces.

6.2.[1.36 SPARE (OUT) command service actions
6.2.1.37 CREATE/MODIFY P_EXTENT SPARE (6.10.1.1): Create or modify a p_extent spare.

6.2.[1.38 CREATE/MODIFY PERIPHERAL DEVICE/COMPONENT DEVICE SPARE (6.10.1.2): Cieate or
modify a device spare.

6.2.1.39 DELETE SPARE\(6.10.1.3): Remove a spare from the configuration.
6.2./1.40 VOLUME _SET (IN) command service actions

6.2.1.41 REPORT BASIC VOLUME SET (6.7.1.1): Reports information about a volume set uging the
bas|c configuration format.

6.2.1:422REPORT STORAGE ARRAY CONFIGURATION (6.7.1.2): Reports information about a|volume
set using the simple configuration method.

6.2.1.43 REPORT UNASSIGNED VOLUME SETS (6.7.1.3): Reports configurated volume sets that do not
have a LUN_V assigned.

6.2.1.44 REPORT VOLUME SETS (6.7.1.4): Reports information about a volume set using the general
configuration method.

6.2.1.45 VOLUME SET (OUT) command service actions
6.2.1.46 ASSIGN LUN_V (6.8.1.1): Assigns a LUN_V to a volume set that is already configured.

6.2.1.47 CONTROL GENERATION OF CHECK DATA (6.8.1.2): Turns on/off the protection of any
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redundancy group(s) associated with a volume set.

6.2.1.48 CONTROL WRITE OPERATIONS (6.8.1.3): Enable/disable write operations to a volume set.

6.2.1.49 CREATE/MODIFY BASIC VOLUME SET (6.8.1.4): Create or modify a volume set using the
basic configuration method.

6.2.1.50 CREATE/MODIFY STORAGE ARRAY CONFIGURATION (6.8.1.5): Create or modify a volume
set using the simple configuration method.

6.2.1.51 CREATE/MODIFY VOLUME SET (6.8.1.6): Create or modify a volume set using the general
configuration method.

6.2,

6.2,

6.2,

1.53 DELETE VOLUME SET (6.8.1.8): Remove the volume set from the configuration.

1.54 RECALCULATE VOLUME SET CHECK DATA (6.8.1.9): Recalculate the check data

redfindancy group(s) associated with a volume set.

6.2.
and

42

1.55 VERIFIY VOLUME SET CHECK DATA (6.8.1.10): Verify the consistency of the protecte
check data of any redundancy group(s) associated with a volume set.

of any

1l space
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The service actions for the MAINTENANCE(IN) command are listed in table 13.

Table 13 - Service actions for MAINTENANCE(IN) command

M = Service action implementation is mandatory.
O = Service action implementation is optional.

Service name Service Type Subclause
action

REPORT ASSIGNED/UNASSIGNED P_EXTENT 00h G 6.3.1.1
REPORT COMPONENT DEVICE UIh G 6.3.1.2
REPORT COMPONENT DEVICE ATTACHMENTS 02h G 6:3-1.3
REPORT DEVICE IDENTIFICATION 07h @) 6.3.1.4
REPORT PERIPHERAL DEVICE 03h G 6.3.15
REPORT PERIPHERAL DEVICE ASSOCIATIONS 04h G 6.3.16
REPORT PERIPHERAL DEVICE/COMPONENT DEVICE

IDENTIFIER 05h 6] 6.3.1.7
REPORT STATES 06h M 6.3.18
REPORT SUPPORTED CONFIGURATION METHOD 09h M 6.3.1.9
REPORT UNCONFIGURED CAPACITY 08H B,S 6.3.1)10
Reserved 0AR~27h
\fendor specific 18h-1Fh
K

ey: B = Service action implementation is mandatory if basie. configuration method is implemented.
G = Service action implementation is mandatory if general configuration method is implemented.

S = Service action implementation is mandatary if simple configuration method is implemented.

6.3.[1.1 REPORT ASSIGNED/UNASSIGNED P_EXTENT service action

Thg REPORT ASSIGNED/UNASSIGNED"P_EXTENT service action (see table 14) requests th

information regarding assigned p_extents or unassigned p_extents within the target be sen

application client. See 5.3.2.10 for a definition of assigned and unassigned p_extents.
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Table 14 - REPORT ASSIGNED/UNASSIGNED P_EXTENT service action

Bi
t 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (A3h)
1 RESERVED SERVICE ACTION (00h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_P
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSH)
10 RESERVED ASSIGN |RESERVED| RPTSEL
11 CONTROL

If th

p_e
con
RE(

A rg
una
RPT|

p_e

A rg
ASS

The
heal
DES

ktent(s) shall be reported per table 15. If the requested logical unit has not been added to the ta
mand shall be terminated with a CHECK CONDITION status. The sense key shall be set to IL
DUEST, and the additional sense code set to LOGICAL UNIT NOT SUPPORTED.

port selected bit (RPTSEL) of zero indicates the target shall report all the assigned p_extent(s) d
ssigned p_extents within the target. The LUN_P field shall be ignored when the RPTSEL bit is
SEL bit of one indicates the‘target shall report only the assigned p_extent(s) or the una
ktents on the peripheral deviee indicated in the LUN_P field.

port assigned p_extents bit (ASSIGN) of zero indicates the target shall report unassigned p_ex
GN bit of one indicates the target shall report assigned p_extents.

REPORT ASSIGNED/UNASSIGNED P_EXTENT parameter list (see table 15) contains a fg
der that contains the length in bytes of the parameter list and a list of ASSIGNED/UNASSIGNED P |
CRIPTORS.

e RPTSEL bit is one, the LUN_P field specifies the address of the peripheral device from which the

rget the
LEGAL

r all the
zero. A
ssigned

tents. A

ur-byte
| EXTENT
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Table 15 - REPORT ASSIGNED/UNASSIGNED P_EXTENT parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
ASSIGNED/UNASSIGNED P_EXTENT(S) LIST LENGTH (n-3)
2
3 (LSB)
ASSIGNED/UNASSIGNED P_EXTENT(S) (if any)
4
ASSIGNED/UNASSIGNED P_EXTENT DESCRIPTOR 0
19
n-15
ASSIGNED/UNASSIGNED P_EXTENT(DESCRIPTOR X
n

The
ASS

The

ASSIGNED/UNASSIGNED P_EXTENT(S) LIST LENGTH field\specifies the length in bytes of the fg
GNED/UNASSIGNED P_EXTENT DESCRIPTOR(S).

ASSIGNED/UNASSIGNED P_EXTENT DESCRIPTOR igdefined in table 16.

Table 16 - Data format 0 ASSIGNED/UNASSIGNED P_EXTENT DESCRIPTOR

llowing

Bit 7 6 5 4 3 2 1 0
Byte

0

P_EXTENT DESCRIPTOR

11

12 RESERVED

13 RESERVED

14 PERIPHERAL DEVICE TYPE

15 RESERVED P_EXTENT STATE

The P_EXTENT DESCRIPTOR is defined in table 17.

The PERIPHERAL DEVICE TYPE field contains the type of SCSI device that contains the p_extent defined by
the P_EXTENT DESCRIPTOR. See the SCSI-3 Primary Commands (ISO/IEC 14776-311) standard for a list of

SCSI peripheral device types.

The P_EXTENT STATE field is defined in table 44.
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Table 17 - Data format of P_EXTENT DESCRIPTOR

Bit
Byte 7 6 5 4 3 2 0
0 (MSB)
LUN_P
1 (LSB)
2 (MSB)
3
START LBA_P
4
5 (LSB)
6 (MSB)
7
NUMBER OF LBA_P(S)
8
9 (LSB)
10 (MSB)
NUMBER OF BYTES(PER LBA_P
11 (LSB)

The

The

The

The
zer(

6.3.

The
con

LUN_P field contains the address of the peripheral:device that contains the p_extent.
START LBA_P field contains the first addressable logical block address of the p_extent.

NUMBER OF LBA_P(S) field contains the>Capacity of the p_extent in blocks.

1.2 REPORT COMPONENT DEVICE service action

NUMBER OF BYTES PER LBA_P field_contains the size, in bytes, of the blocks in the p_extent. A yalue of
in the NUMBER OF BYTES PER'LBA P field shall indicate the NUMBER OF BYTES PER LBA_P is varigble.

REPORT COMPONENT DEVICE service action (see table 18) requests that information repgarding
ponent device(s) within the target be sent to the application client.
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Table 18 - REPORT COMPONENT DEVICE service action

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (A3h)
1 RESERVED SERVICE ACTION (01h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_C
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED RPTSEL
11 CONTROL

If th
rep
ter

add

A rg
the
targ

The
con

e RPTSEL bit is one, the LUN_C field specifies the address of the component device that shall be
rted per table 19. If the requested logical unit has not been added to the target, the command ghall be
inated with a CHECK CONDITION status.Fhé sense key shall be set to ILLEGAL REQUEST, |Jand the
tional sense code set to LOGICAL UNIT\NOT SUPPORTED.

port selected bit (RPTSEL) of zero indicates the target shall report on all the component device($) within
target. The LUN_c field shall beignored when the RPTSEL bit is zero. A RPTSEL bit of one indicates the
et shall report only on the component device indicated in the LUN_C field.

REPORT COMPONENT-DEVICE parameter list (see table 19) contains a four-byte header that
ains the length in bytes of the parameter list and a list of COMPONENT DEVICE DESCRIPTORS.
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Table 19 - REPORT COMPONENT DEVICE parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
COMPONENT DEVICE LIST LENGTH (n-3)
2
3 (LSB)
COMPONENT DEVICE(S) (if any)
4
COMPONENT DEVICE DESCRIPTOR 0
n-3
COMPONENT DEVICE DESCRIPTOR X
n

The
DES|

The

CRIPTOR(S).

Table 20 - Data format of COMPONENT DEVICE DESCRIPTOR

COMPONENT DEVICE DESCRIPTOR is defined in table 20.

COMPONENT DEVICE LIST LENGTH field specifies the lepgth in bytes of the following COMPONENT DEVICE

Bit
Byte 7 6 5 4 3 2 1 0
0 COMPONENT DEVICE TYPE
1 REPLACE COMPONENT DEVICE STATE
2 (MSB)
LUN_C
3 (LSB)

Th

COMPONENT DEVICE TYPE field contains the type of component device. See table 21 for h list of

component device types.

The component device types table (see table 21) contains a list of non-data type devices the target may
address as component devices.

48

SCSI Controller Commands-2


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

TABLE 21 - COMPONENT DEVICE TYPES

Code Description
00h Controller electronics that contain a SACL
0lh Non-volatile cache
02h Power supply
03h Uninterruptable power supply
04h Display
05h Key pad entry
06h Fan
07h-7Fh Reserved
80h-FFh Vendor specific

Thel component device STATE field is defined in table 46.
A replace bit (REPLACE) of zero indicates the component device indicated in the LuUN_c field |s not a
replaceable unit. A replace bit of one indicates the component device indicated in the LUN_C fleld is a
replaceable unit.

Thel LUN_c field contains the address of the component device.

6.3.[L.3 REPORT COMPONENT DEVICE ATTACHMENTS seryice action
Thg REPORT COMPONENT DEVICE ATTACHMENTS Service action (see table 22) requests that

infofmation regarding logical units that are attached t0)component device(s) be sent to the appglication
client.

Table 22 - REPORT COMPONENT DEVICE ATTACHMENTS service action

Bit 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (A3h)
1 RESERVED SERVICE ACTION (02h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_C
5 {ESB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED RPTSEL
11 CONTROL
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If the RPTSEL bit is one, the LUN_C field specifies the address of the component device for which the target
shall report information per table 23. If the requested logical unit has not been added to the target the
command shall be terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL
REQUEST, and the additional sense code set to LOGICAL UNIT NOT SUPPORTED.

A report selected bit (RPTSEL) of zero indicates the target shall report on all the component device(s) within
the target. The LUN_C field shall be ignored when the RPTSEL bit is zero. A RPTSEL bit of one indicates the
target shall report only on the component device indicated in the LUN_C field.

The REPORT COMPONENT DEVICE ATTACHMENTS parameter list (see table 23) contains a four-byte
header that contains the length in bytes of the parameter list and a list of COMPONENT DEVICE
ATTACHMENT DESCRIPTORS.

Table 23 - REPORT COMPONENT DEVICE ATTACHMENTS parameter list
Bit
7 6 5 4 3 2 i 0
Byte
0 (MSB)
1
COMPONENT DEVICE ATTACHMENT LIST-LENGTH (n-3)
2
3 (LSB)
COMPONENT DEVICE ATTACHMENT(S) (if any)
4 COMPONENT DEVICE AFTACHMENT DESCRIPTOR (First)
X+3 (Length x)
n-y+1 €OMPONENT DEVICE ATTACHMENT DESCRIPTOR (Last)
n (Length y)
Thg COMPONENT DEVJEE'ATTACHMENT LIST LENGTH field specifies the length in bytes of the fgllowing
COMPONENT DEVICE ATTFACHMENT DESCRIPTOR(S).
Thel COMPONENT.DEVICE ATTACHMENT DESCRIPTOR is defined in table 24.
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Table 24 - Format of COMPONENT DEVICE ATTACHMENT DESCRIPTOR

Bit 1 7 6 5 4 3 2 1 0
Byte
0 (MSB)
LUN_C _
1 (LSB)
2 (MSB)
LOGICAL UNIT LIST LENGTH (n-3) —_—
3 (LSB)
LOGICAL UNIT (S) (if any)
4
LOGICAL UNIT DESCRIPTOR 0
n-3
LOGICAL UNIT DESCRIPTOR X
n

The LUN_C field specifies the address of the component device to which the LOGICAL UNIT DESCRIPTOR(S)
listgd in the COMPONENT DEVICE ATTACHMENT DESCRIPTOR list are attached.

Thg LOGICAL UNIT LIST LENGTH field specifiesithe length in bytes of the following LOGICAL UNIT
DES[CRIPTOR(S).

The LOGICAL UNIT DESCRIPTOR(S) contain a-list of logical units that are attached to the component device

adt;II‘ressed in the LUN_c field of the COMPONENT DEVICE ATTACHMENT DESCRIPTOR. See table 25 for the
fornmpat of the LOGICAL UNIT DESCRIPTOR:

Table 25 - Data format of LOGICAL UNIT DESCRIPTOR

Bit
Byte ¥ 6 5 4 3 2 1 0
0 RESERVED
1 RESERVED LOGICAL UNIT TYPE
2 (MSB)
LUN -]
3 (LSB)

The LOGICAL UNIT TYPE field (see table 26) indicates the type of logical unit addressed in the LUN field.
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Table 26 - LOGICAL UNIT types

Codes Description
Oh Physical logical unit (peripheral device)
1h Volume set
2h-3h Reserved
4h Component logical unit (component device)
5h Redundancy group
6h Spare
7h LUN_Z
8h-Bh Reserved
Ch-Fh Vendor specific

The| LUN field contains the logical unit number of the logical unit indicated by the LOGICAL UNIT TYPE

6.3.1.4 REPORT DEVICE IDENTIFICATION service action

The| REPORT DEVICE IDENTIFICATION service action

Thel REPORT DEVICE IDENTIFICATION service action (see table-37) requests the vital produg
devjce identification page (83h) (see SCSI-3 Primary Commands (1SO/IEC 14776-311)) for the 3
logigal unit be sent to the application client.

Table 27 - REPORT DEVICE IBENTIFICATION service action

field.

t data’s
elected

Bt 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (A3h)
1 RESERVED SERVICE ACTION (07h)
2 RESERVED
3 RESERVED LOGICAL UNIT TYPE
4 (MSB)
LUN
5 (LSB)
6 (MSB)
5
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED
11 CONTROL

The LoGICAL UNIT TYPE field contains the type of logical unit designated by the LUN field. See table 26 for
the list of logical unit types. If the requested logical unit unknown to the target the command shall be
terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the
additional sense code set to LOGICAL UNIT NOT SUPPORTED.
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The LUN field specifies the address of the logical unit the target shall report the device identification as
defined in the vital product data’s device identification page (see SCSI-3 Primary Commands (ISO/IEC
14776-311)).

The parameter list shall be identical to the vital product data’s device identification page as defined in the
SCSI-3 Primary Commands (ISO/IEC 14776-311) standard.

6.3.1.5 REPORT PERIPHERAL DEVICE service action

The REPORT PERIPHERAL DEVICE service action (see table 28) requests that information regarding
peripheral device(s) within the target be sent to the application client.

Table 28 - REPORT PERIPHERAL DEVICE service action

Bi
t 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (A3h)
1 RESERVED SERVICE ACTIGN (03h)
2 RESERVED
3 RESERVED
4 (MSB)
LUNNP
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSH)
10 RESERVED RPTMBUS |RESERVED| SELECT REPORT
11 CONTROL

The

LUN_P field specifies the address of the peripheral device that shall be reported per table 3

reqiested logical.unit has not been added to the target, the command shall be terminated with a

CcO
to L

The

OGICAL\UNIT NOT SUPPORTED.

tabl

20 far-thk Aafia tat
C-Z o o tic Ot U STtatc ST

NDITION status. The sense key shall be set to ILLEGAL REQUEST, and the additional sense d

SEVECT REPORT field contains the information on which peripheral device(s) the target shall rep

D. If the
CHECK
ode set

Drt. See
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TABLE 29 - SELECT REPORT

A ré
peri

be neported for each peripheral device indicated by the SELECT REPORT field.

The
con

Codes Description

00b The target shall report on all the peripheral device(s) within the
target. The LUN_P field shall be ignored if this option is select-
ed.

01lb The target shall report only on the peripheral device indicated
in the LUN_P field.

10b The target shall report all the peripheral device(s) within the
target that have the state of not available. The LUN_P field shall
be ignored if this option is selected.

11b Reserved

port multiple buses (RPTMBUS) bit of zero indicates only one LUN_P shall be reported fpr each
pheral device indicated by the SELECT REPORT field. A RPTMBUS bit of one indicatespall'LUN_P(s) shall

NOTE 13 - An RPTMBUS bit of zero has the effect of reporting only one bus identifier and target/lun for

each peripheral device regardless of the number of bus access paths availableto’the controller.

REPORT PERIPHERAL DEVICE parameter list (see table 30)‘¢ontains a four-byte header that

ains the length in bytes of the parameter list and a list of PERIPHERAL DEVICE DESCRIPTORS.

Table 30 - REPORT PERIPHERAL-DEVICE parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
PERIPHERAL DEVICE LIST LENGTH (n-3)
2
3 (LSB)
PERIPHERAL DEVICE(S) (if any)
4
PERIPHERAL DEVICE DESCRIPTOR 0
7
n-3
PERIPHERAL DEVICE DESCRIPTOR X
n

The PERIPHERAL DEVICE LIST LENGTH field specifies the length in bytes of the following PERIPHERAL DEVICE

DESCRIPTOR(S).

The PERIPHERAL DEVICE DESCRIPTOR is defined in table 31.
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Table 31 - Format of PERIPHERAL DEVICE DESCRIPTOR

Bit 7 6 5 4 3 2 1 0
Byte
0 PERIPHERAL DEVICE TYPE
1 REPLACE PERIPHERAL DEVICE STATE
2 (MSB)
LUN_P
3 (LSB)

The
(1Sq

The
A rd
rep
repl
The
6.3.
The

info
clie

PERIPHERAL DEVICE TYPE field contains the type of SCSI device. See the SCSI-3 PrimaryCon
D/IEC 14776-311) standard for a list of SCSI peripheral device types.

peripheral device STATE field is defined in table 44.

place bit (REPLACE) of zero indicates the peripheral device indicatedyin\the LUN_P field
aceable unit. A replace bit of one indicates the peripheral device indicated in the LUN_P f
aceable unit.

LUN_P field contains the address of the peripheral device.

1.6 REPORT PERIPHERAL DEVICE ASSOCIATIONS service action

REPORT PERIPHERAL DEVICE ASSOCIATIONS)service action (see table 32) reque

Nt.

Table 32 - REPORT PERIPHERAL DEVICE ASSOCIATIONS service action

hmands

s not a
eld is a

5ts that

'mation regarding logical units that are associated With peripheral device(s) be sent to the application

Bit
7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (A3h)

1 RESERVED SERVICE ACTION (04h)

2 RESERVED

3 RESERVED

4 (MSB)

LUN P

5 (LSB)

6 (MSB)

7

ALLOCATION LENGTH

8

9 (LSB)

10 RESERVED RPTMBUS |RESERVED|RESERVED| RPTSEL

11 CONTROL
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If the RPTSEL bit is one, the LUN_P field specifies the address of the peripheral device that the target shall
report information as to which logical unit(s) are associated with the peripheral device per table 34. If the
requested logical unit has not been added to the target the command shall be terminated with a CHECK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the additional sense code set
to LOGICAL UNIT NOT SUPPORTED.

A report selected bit (RPTSEL) of zero indicates the target shall report on all the peripheral device(s) within
the target. The LUN_P field shall be ignored when the RPTSEL bit is zero. A RPTSEL bit of one indicates the
target shall report only on the peripheral device indicated in the LUN_P field.

A report multiple buses (RPTMBUS) bit of zero indicates only one LOGICAL UNIT DESCRIPTOR (see table 34)
shall be reported for each object associated with the peripheral device listed in the LUN_P field (see table
34). A RPTMBUS bit of one indicates all LOGICAL UNIT DESCRIPTOR(S) (see table 34) shall be reported for

eacfrobjectassociated-withrtheperiptreratdevicefistecHmthe ton—pfretc-(seetabte—34):
The REPORT PERIPHERAL DEVICE ASSOCIATIONS parameter list (see table 33) contaifi§ya four-byte
hedder that contains the length in bytes of the parameter list and a list of PERIPKHERAL DEVICE
ASSOCIATION DESCRIPTORS.
Table 33 - REPORT PERIPHERAL DEVICE ASSOCIATIONSparameter list
Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
PERIPHERAL DEVICE ASSOCIATIONS LIST LENGTH (n-3)
2
3 (LSB)
PERIPHERAL DEVICE ASSOCIATION(S) (if any)
4 PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR (First)
X+3 (Length x)
n-y+1 PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR (Last)
n (Length y)
Theg PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR LIST LENGTH field specifies the length in bytes of the
follawing PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR(S)

The PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR is defined in table 34.
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Table 34 - Format of PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR

Bit 1 7 6 5 4 3 2 1 0
Byte
0 (MSB)
LUN_P _
2 (LSB)
3 (MSB)
LOGICAL UNIT LIST LENGTH (n-3) —_—
4 (LSB)
LOGICAL UNIT(S) (if any)
5
LOGICAL UNIT DESCRIPTOR 0
8
n-3
LOGICAL UNIT DESCRIPTOR X
n

Thel LUN_P field specifies the address of the peripheral dévice to which the LOGICAL UNIT DESCRI
listgd in the PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR\iSt are associated.

Thg LOGICAL UNIT LIST LENGTH field specifiesithe length in bytes of the following LOGIC
DES[CRIPTOR(S).

The| LOGICAL UNIT DESCRIPTOR(S) contain alist of logical units that are associated with the periphera
ad:[essed in the LUN_P field of the PERIPHERAL DEVICE ASSOCIATIONS DESCRIPTOR. See table 25
fornmpat of the LOGICAL UNIT DESCRIPTOR:

6.3.1.7 REPORT PERIPHERAL.DEVICE/COMPONENT DEVICE IDENTIFIER service action

PTOR(S)

AL UNIT

| device
for the

The REPORT PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER service action (see table 35)

regliests the position ofthe selected logical unit within the target be sent to the application client.
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Table 35 - REPORT PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER service action

The
sha

the
A re
con
The

con
selg

Bit
7 6 5 4 3 1 0
Byte
0 OPERATION CODE (A3h)
1 RESERVED SERVICE ACTION (05h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED PORCLU |RESERYED
11 CONTROL
LUN field contains the logical unit number of the peripheral device or component device that the target
| report per table 36. If the requested logical unit-has not been added to the target the command shall
be terminated with a CHECK CONDITION status-The sense key shall be set to ILLEGAL REQUE[ST, and
pdditional sense code set to LOGICAL UNIT NOT SUPPORTED.
port physical or component logicalunit bit (PORCLU) of zero indicates the LUN field shall conftain the
address of a peripheral device. A PQRCLU bit of one indicates the LuN field shall contain the addrgss of a
ponent device.
REPORT PERIPHERAL'‘BEVICE/COMPONENT DEVICE IDENTIFIER parameter list (see table 36)
fains a four-byte field\that contains the length in bytes of the parameter list and the position of the
cted logical unit within the target.
Table 36 -)REPORT PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER parameter|list
Bit
2 7 6 5 4 3 1 0
DYIC
0 (MSB)
1
IDENTIFIER LENGTH
2
3 (LSB)
4
IDENTIFIER
n
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The IDENTIFIER LENGTH field specifies the length in bytes of the IDENTIFIER field.

The IDENTIFIER field shall be an ASCII value that indicates the position of the peripheral device or
component device within the target. The ASCII value within the IDENTIFIER field is vendor specific.

6.3.1.8 REPORT STATES service action

The REPORT STATES service action (see table 37) requests that state information about the selected
logical unit(s) within the target be sent to the application client.

Table 37 - REPORT STATES service action

Bit
7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (A3h)

1 RESERVED SERVICE ACTION (06h)

2 RESERVED

3 RESERVED LOGICAL UNIT TYPE

4 (MSB)

LUN

5 (LSB)

6 (MSB)

7

ALLOCATION LENGTH

8

9 (LSH)

10 RESERVED REPORT STATES RESERVED

11 CONTROL
The| LOGICAL UNIT TYPE fiéld contains the type of logical unit designated by the LUN field. See table 26 for
the [list of logical unit types. If the requested logical unit has not been added to the target the command
shall be terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST,
and|the additional'sense code set to LOGICAL UNIT NOT SUPPORTED.
The| LUN field-specifies the address of the logical unit the target shall report state information per taple 39.
Theg REPORT STATES field contains the information on which logical unit(s) the target shall repqrt state
information—See-table-38-for-the-defined-states:
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Table 38 - REPORT STATES

Codes Description

this option is selected.

00b Report all states for all logical units within the selected target.
The LOGICAL UNIT TYPE and the LUN fields shall be ignored if

01lb Report all states for all of the logical unit(s) of the type listed in
the LOGICAL UNIT TYPE field within the selected target. The LUN
field shall be ignored if this option is selected.

10b Report all states for the selected logical unit. The LOGICAL UNIT
TYPE and the LUN field shall designate the address of the logi-
cal unit if this option is selected.
11b Reserved
ThelREPORT STATES parameter list (see table 39) contains a four-byte header that indicates the Iength in
bytds of the parameter list plus a list of LOGICAL UNIT STATE DESCRIPTORS.
Table 39 - REPORT STATES parameter list
Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
LOGICAL UNIT.STATES LIST LENGTH (n-3)
2
3 (LSB)
LOGICAL UNIT STATE(S) (if any)
4 LOGICAL UNIT STATE(S) DESCRIPTOR (First)
X+3 (Length x)
n-y+l LOGICAL UNIT STATE(S) DESCRIPTOR (Last)

n (Length y)

Theg LOGICAL UNIT LIST LENGTH field specifies the length in bytes of the following LOGICAL UNIT STATE(S)

DESCRIPTOR(S).

The LOGICAL UNIT STATE(S) DESCRIPTOR is defined in table 40.
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Table 40 - Format of LOGICAL UNIT STATES DESCRIPTORS

Bit
7 6 5 4 3 2 1 0
Byte
0 DEVICE TYPE
1 RESERVED LOGICAL UNIT TYPE
2 (MSB)
LUN
3 (LSB)
4 RESERVED
5 RESERVED
6 (MSB)
STATE LIST LENGTH (n-7)
7 (LSB)
STATE DESCRIPTORS(S) (if any)
8 REPLACE STATE OF THE LOGIEAL UNIT
n REPLACE STATE OF THE LOGICAL UNIT

The DEVICE TYPE field shall contain a component device type if the LOGICAL UNIT TYPE field indicates a
conjponent device type. See table 21 for a list.of component device types. If the LOGICAL UNIT TYPE field
doep not indicate a component device typethe DEVICE TYPE field shall contain a peripheral devig¢e type.
Sedq the SCSI-3 Primary Commands (ISQ/IEC 14776-311) standard for a list of SCSI periphera| device

typds.

The| LOGICAL UNIT TYPE field contains the type of logical unit contained within the LUN field. See table 26 for
the |ist of logical unit types.

The| LUN field contains the\address of the logical unit the target is reporting state information about,
Thel STATE LIST LENGTH field specifies the length in bytes of the following STATE DESCRIPTOR(S).

Theg STATE OF\THE LOGICAL UNIT field specifies the state of logical unit addressed by the LUN figld. The
confents efihe STATE OF THE LOGICAL UNIT field depends on the logical unit type field. See table 41, table

42, table 43, table 44, table 45, and table 46 for a definition of the states by logical unit type that shall be
repgrte€dto the application client.

The order in which states are reported is vendor specific.

A replace bit (REPLACE) of zero shall indicate the logical unit is not a replaceable unit if the LOGICAL UNIT
TYPE field indicates the logical unit is a peripheral device or component device. A REPLACE bit of one shall
indicate the logical unit is a replaceable unit if the LOGICAL UNIT TYPE field indicates the logical unit is a
peripheral device or component device. The target shall not set the REPLACE bit to one unless the LOGICAL
UNIT TYPE field is either peripheral device or component device. The definition of replaceable is vendor
specific.

Table 41 defines the STATE OF THE LOGICAL UNIT field contents when the LOGICAL UNIT TYPE field indicates
LUN_Z.
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Table 41 - LUN_Z states

Big - 6 5 4 3 2 1 0

RESERVED VS RESERVED ABNORMAL| NONAFAIL | READYI

NG

A readying bit (READYING) of zero indicates there are no logical units within the target that have a state of
readying. A READYING bit of one indicates one or more logical units within the target are being initialized

and

access to the target is limited.

The
ven

An
ope
sup

An abnormal bit (ABNORMAL) of zero indicates that all addressable devices within the target have a

aval
indi

The

Tab
volu

amount of accessibility of a target (i.e., the addressed SCSI storage array) during the readying
Hor-specific.

Fational. A NONAFAIL bit of one indicates one or more non-addressable part(s) have/failed (e.g
bly failure, LED failure, cache failure, etc., that are not defined as component dévjces).
NOTE 14 - More information on the failure may be available within the sensel\data from a REQUES
SENSE command issued to the target's LUN_Z address.
lable. An ABNORMAL bit of one indicates that one or more addressable devices within the ta

Cating a state other than available.

NOTE 15 - To determine which device is indicating it is nof@vailable, issue a REPORT STATUS servi
action with the REPORT STATES field set to 00b.

vendor specific (vS) bit indicates a vendor specific state

e 42 defines the STATE OF THE LOGICAL UNIT field contents when the LOGICAL UNIT TYPE field i
me set. Other reporting commands alsotuse the state codes defined in table 42.

state is

bn-addressable component failure bit (NONAFAIL) of zero indicates that all non-addressable pprts are

, power

5T

state of
get are

dicates
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Table 42 - Volume set states

Codes States Description
00h Available The addressed volume set is operational.
01lh Broken The addressed volume set is capable of being supported but
it has failed.
02h Data lost Within the addressed volume set user data has been lost.
OFh Dynamic reconfig- The addressed volume set is being reconfigured. In this state
uration in progress | all user data is still protected.
03h Exposed Within the addressed volume set user data is not protected.
In this state all user data is still valid, however, a failure will
Cause a 0SS 01 User data or a 1oss o1 user data availapiity.
OEh Fractionally Within the addressed volume set part of the user data’i$ not
exposed protected. In this state all user data is still valid,/howevegr, a
failure may cause a loss of user data or a losS |of user gata
availability.
04h Partially exposed Within the addressed volume set one.aqrimore logical unit(s)
have failed. In this state all user data is ‘still protected.
05h Protected rebuild One or more of the redundancy groups underlaying the|ad-
dressed volume set is in the process of a rebuild operation.
In this state all user data is\pretected.
0Ch Protection dis- Within the addressed volume set the generation of che¢k
abled user data has been disabled. In this state all user data i§ still
valid, however, a failure will cause a loss of user data of a
loss of user data‘availability.
06h Not available The addressed volume set is capable of being supported but
has not been configured.
07h Not supported The addressed volume set is not capable of being config-
ured.
08h Readying The addressed volume set is being initialized and access to
the volume set is limited.
NOTE 16 - The amount of accessibility to the volume set
during the readying state is vendor-specific. This stafe
should be indicated if any of the logical units within the
volume set are not ready. Intervention may be required by
the application client to remove this state. (e.g., START
UNIT command)
09h Rebuild One or more of the underlaying redundancy groups of the ad-
dressed volume set is in the process of a rebuild operation.
In this state user data is not protected.
OAR Recalculate The addressed volume set is in the process of a recalclilate
operation.
NOTE 17 - The recalculate operation may involve one pr
maorae-tnderlavina radiindancy arouns,
0Bh Spare in use Within the addressed volume set a spare is being used. In
this state all user data is still protected.
0Dh Verify in progress Within the addressed volume set user data is being verified.
NOTE 18 - The verify operation may involve one or more
underlaying redundancy groups.
10h-3Fh Reserved
40h-7Fh Vendor specific

Table 43 defines the STATE OF THE LOGICAL UNIT field contents when the LOGICAL UNIT TYPE field indicates
redundancy group. Other reporting commands also use the state codes defined in table 43.
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Table 43 - Redundancy group states

Codes States Description
00h Available The addressed redundancy group is configured.
0Ch Dynamic reconfig- The addressed redundancy group is being reconfig-

uration in progress | ured. In this state the protected space is still protected.

01lh Exposed Within the addressed redundancy group user data is
not protected. In this state all user data is still valid,
however, a failure causes a loss of user data or a loss
of user data availability.

02h lavalidated Within-the-addressed+redundancy-group-userdata-has
protected space been lost. In this state the protected space is no longer
intact.
03h Not available The addressed redundancy group is capabte of being

supported but has not been configured,

04h Not supported The addressed redundancy group is Giet capable of he-
ing configured.

05h Partially exposed Within the addressed redundancy group one or morg
logical unit(s) have failed. In this state the protected
space is protected.

06h Present The addressed redundancy group is present but no oth-
er status is available:
07h Protected rebuild The addressed redundancy group is in the process ofja
rebuild operation. In this state the protected space is|
protected:
0Ah Protection dis- Within the addressed redundancy group the generatign
abled of chéck user data has been disabled. In this state all

user data is still valid, however, a failure causes a logs
of user data or a loss of user data availability.

08h Rebuild The addressed redundancy group is in the process ofja
rebuild operation. In this state the protected space is
not protected.

09h Recalculate The addressed redundancy group is in the process ofja
recalculate operation.
0Bh \erify in progress Within the addressed redundancy group user data is
being verified.
0Dh-3Fh Reserved
40h-7Eh Vendor specific

Table 44-defines the STATE OF THE LOGICAL UNIT field contents when the LOGICAL UNIT TYPE field indicates
periphéral’device or p_extent. Other reporting commands also use the state codes defined in table 44.

64 SCSI Controller Commands-2


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

Table 44 - Peripheral device and p_extent states

Codes States Description
00h Available The addressed peripheral device or p_extent is opera-
tional.
01lh Broken The addressed peripheral device or p_extent is capable

of being supported but it has failed.

02h Not available The addressed peripheral device or p_extent is capable
of being supported but no device is connected.

03h Not supported The target is not capable of supporting a device at the

addrassad nerinharal devicae orn axtant
G G-peHphera-aev ¥ >

04h Present The addressed peripheral device or p_extent is present
but no other status is available.

05h Readying The addressed peripheral device or p_exténtis being
initialized and access to the peripheral deyice or
p_extent is limited.

06h Rebuild The addressed peripheral device or p_extent is being
rebuilt.
07h-3Fh Reserved
40h-7Fh Vendor specific

Table 45 defines the STATE OF THE LOGICAL UNIT field contents whén the LOGICAL UNIT TYPE field indicates
spafe. Other reporting commands also use the state codes defined in table 45.

Table 45 «Spare states

Codes States Description
00h Available The addressed spare is operational.
01lh Broken The addressed spare is capable of being supported bt
it has failed.
02h Not available The addressed spare is capable of being supported but
has not been configured.
03h Nat supported The addressed spare is not capable of being config-
ured.
04h Present The addressed spare is present but no other status is
available.
05h Spare in use The addressed spare has been exchanged with a failged
object.
06h-3Fh Reserved
40h—h rerdetr-specifie

Table 46 defines the STATE OF THE LOGICAL UNIT field contents when the LOGICAL UNIT TYPE field indicates
component device. Other reporting commands also use the state codes defined in table 46.
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Table 46 - Component device states

Codes States Description
00h Available The addressed component device is operational.
01lh Broken The addressed component device is capable of being
supported but it has failed.
02h Reserved
03h ITTU The addressed component device is the reporting com-
ponent device. This state shall not be reported unless
the command allows the reporting of multiple states.
More-that-one-compeonent-devicemay+epert-anty
state in a single state request.
04h Not available The addressed component device is capableof beinp
supported but no component is present.
05h Not supported The target is not capable of supporting @eomponent at
the given address.
06h Present The addressed component devic€ is present but no oth-
er status is available.
07h Readying The addressed component device is being initialized
and access to the component device is limited.
08h-3Fh Reserved
40h-7Fh Vendor specific

6.3.

The
info
cha
the

1.9 REPORT SUPPORTED CONFIGURATION METHQD service action

REPORT SUPPORTED CONFIGURATION METHOD service action (see table 52) requefts that
'mation regarding the configuration method(s).the target supports and wether an application client may
hge configurations using those methods. An-application client may use this information to determine
minimum set of service actions supported by the target.
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Table 47 - REPORT SUPPORTED CONFIGURATION METHOD service action

Bytgit 7 6 5 4 3 2 1 0

0 OPERATION CODE (A3h)

1 RESERVED SERVICE ACTION (09h)

2 RESERVED

3 RESERVED

4 RESERVED

5 RESERVED

6 (MSB)

7

ALLOCATION LENGTH

8

9 (LSB)

10 RESERVED,

11 CONTROL
Thg REPORT SUPPORTED CONFIGURATION METHOD parameter list (see table 53) contains the
supjported configuration methods. The applicatian client may use this information to deternjine the
min|mum set of service actions supported by thetarget.

Table 48 - REPORT SUBPORTED CONFIGURATION METHOD parameter list
Bthe o7 6 5 4 3 2 1 0

0 RESERVED BASIC RESERVED SIMPLE

1 RESERVED GENERAL

2 RESERVED

3 RESERVED
The sIMPLE field (see table 49) indicates if the target supports the simple configuration method.
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Table 49 - SIMPLE

Codes Description

00b Target does not support the simple configura-
tion method.

01b Target supports, at a minimum, the simple con-
figuration method’s mandatory reporting ser-
vice actions (see 5.3.5.1).

10b Reserved

11b Target supports, at a minimum, the simple con-

fiquratinon mathad’'c mandatary ranartinag and
HgHHaHoR-HRethea-SahRcatoR/ e portthigahna

The

The

mandatory configuration service actions (see
5.3.5.1).

BASIC field (see table 50) indicates if the target supports the basic configuration method.

Table 50 - BASIC

Codes Description

00h Target does not support the basic configuration
method.

01lh Target supports, at a minimum, the basic con-
figuration method’'sémandatory reporting ser-
vice actions (see%.3.5.2).

10h Reserved

11h Target supports, at a minimum, the basic con-

figuration“method’s mandatory reporting and
mandatory configuration service actions (see
5.3:5.2).

GENERAL field (see table 51) indi¢ates if the target supports the general configuration method.

Table 51 - GENERAL

Codes Description

00h Target does not support the general configura-
tion method.

01lh Target supports, at a minimum, the general
configuration method’s mandatory reporting
service actions (see 5.3.5.3).

10h Reserved

11h Target supports, at a minimum, the general

configuration method’s mandatory reporting
and mandatory configuration service actions
(see 5.3.5.3).

6.3.1.10 REPORT UNCONFIGURED CAPACITY service action

The REPORT UNCONFIGURED CAPACITY service action (see table 52) requests that information

regarding the unconfigured capacity within the target be sent to the application client.
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Table 52 - REPORT UNCONFIGURED CAPACITY service action

Bytsit 7 6 5 4 3 2 1 0
0 OPERATION CODE (A3h)
1 RESERVED SERVICE ACTION (08h)
2 RESERVED
3 RESERVED
4 RESERVED
5 RESERVED
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED,
11 CONTROL

Thel REPORT UNCONFIGURED CAPACITY paraméter list (see table 53) contains unconfigured ¢apacity
infofmation. The application client may use this information when configuring a volume set.

Table 53 - REPORT.UNCONFIGURED CAPACITY parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
1
UNASSIGNED P_EXTENT CAPACITY

2
3 (LSBH)
4 (MSB)
5

UNASSIGNED PS_EXTENT CAPACITY
6
7 (LSB)
8 RESERVED MOREPS | MOREP
9 RESERVED
10 (MSB)

BYTES PER BLOCK

11 (LSB)
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The UNASSIGNED P_EXTENT CAPACITY field contains the largest value the application client may use in the
CAPACITY field of the next requested CREATE/MODIFY STORAGE ARRAY CONFIGURATION service
action (6.8.1.5) or CREATE/MODIFY BASIC REDUNDANCY GROUP service action (6.6.1.2).

The UNASSIGNED PS_EXTENT CAPACITY field contains the largest value the application client may use in the
CAPACITY field of the next requested CREATE/MODIFY BASIC VOLUME SET service action (6.8.1.4).

NOTE 19 - Before each configuration attempt the application client should issue the REPORT
UNCONFIGURED CAPACITY service action to determine the maximum available capacity.

A more unassigned p_extent (MOREP) bit of zero indicates the target is reporting, in the UNASSIGNED
P_EXTENT CAPACITY field, all the unassigned p_extent (5.3.2.10) blocks within the selected target. A MOREP
bit of one indicates the target has more unassigned p_extent capacity than is being reported in the
UNASSIGNEB-RP—EXFENTFCARAGH Y- field—The target shall-set the MoRER Bittoa-ore-whepit-canretconfigure

all the unassig_ned p_extents into a single volume set or redundancy group.

A more unassigned ps_extent (MOREPS) bit of zero indicates the target is reporting, in.the’UNA$SIGNED
PS_EXTENT CAPACITY field, all the unassigned ps_extent (5.3.2.11) blocks within theselected target. A
MOREPS bit of one indicates the target has more unassigned ps_extent capacity than'is being replorted in
the [UNASSIGNED PS_EXTENT CAPACITY field. The target shall set the MOREPS bitto.a one when it cannot
configure all the unassigned ps_extents into a single volume set.

The BYTES PER BLOCK field contains the size, in bytes, of the logical blocks in the UNASSIGNED P_|EXTENT

CAPACITY field and the UNASSIGNED PS_EXTENT CAPACITY field. A value of{zero in the BYTES PER BLQCK field
sha|l indicate the number of bytes per logical block is 512.

6.4 MAINTENANCE (OUT) commands

6.4.L MAINTENANCE (OUT) command service actions

The| service actions for the MAINTENANCE(OUT) €¢emmand are listed in table 54.

Table 54 - Service actions for MAINTENANCE (OUT) command

Service name Service Type Subclguse
action

ADD PERIPHERAL DEVICE/COMPONENT DEVICE 00h @) 6.4.11
ATTACH TO COMPONENT DEVICE 01lh o] 6.4.12
BREAK PERIPHERAL-DEVICE/COMPONENT DEVICE 07h o] 6.4.13
BXCHANGE P_EXTENT 02h o] 6.4.1.4
BXCHANGE PERIPHERAL DEVICE/COMPONENT

DEVICE 03h o] 6.4.15
INSTRUCT\COMPONENT DEVICE 04h o] 6.4.16
REMOQVE-PERIPHERAL DEVICE/COMPONENT DEVICE 05h o] 6.4.17
$EF PERIPHERAL DEVICE/COMPONENT DEVICE

IDENTIFIER 06h o] 6.4.1.8
Reserved 08h-17h
Vendor specific 18h-1Fh
Key: O = Service action implementation is optional.

6.4.1.1 ADD PERIPHERAL DEVICE/COMPONENT DEVICE service action

The ADD PERIPHERAL DEVICE/COMPONENT DEVICE service action (see table 55) requests a
peripheral device or a component device be added to the target. If the add operation fails to complete
successfully the command shall be terminated with a CHECK CONDITION status. The sense key shall be
set to HARDWARE ERROR, and the additional sense code set to ADD LOGICAL UNIT FAILED.
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Table 55 - ADD PERIPHERAL DEVICE/COMPONENT DEVICE service action

B?/itg 7 6 5 4 3 2 1 0
0 OPERATION CODE (A4h)
1 RESERVED SERVICE ACTION (00h)
2 DEVICE TYPE
3 RESERVED
4 (MSB)
LUN
5 (LSB)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 |RESERVED| SETLUN RESERVED ADDPORC |RESERYED
11 CONTROL

Thel DEVICE TYPE field contains the peripheral device type or the component device type of the deyice that
the ftarget shall add. See the SCSI-3 Primary Commands (ISO/IEC 14776-311) standard for a list|of valid
peripheral device types. See table 21 for a list-of.valid component device types.

Thel LUN field contains the logical unit number to assign to the peripheral device or component deyice that
sha|l be added to the target if the SETLUN bit is set to zero. If the requested logical unit cannot be gdded to
the farget the command shall be terminated with a CHECK CONDITION status. The sense key shall be set
to ILLEGAL REQUEST, and the additional sense code set to LOGICAL UNIT NOT SUPPORTED.

An pdd physical or component logical unit bit (ADDPORC) of zero indicates the DEVICE TYPE figld shall
confain a valid peripheral‘device type. See the SCSI-3 Primary Commands (ISO/IEC 14776-311) standard
for @ list of valid peripheral device types. An ADDPORC bit of one indicates the DEVICE TYPE figld shall
confain a valid component device type. See table 21 for a list of valid component device types.

A set LUN (SETLUN) bit of zero indicates the target shall assign to the peripheral device or compponent
dev|ce the logical unit number contained in the LUN field. A SETLUN bit of one indicates that the target shall
asslgn a’lagical unit number to the peripheral device or component device. The LuN field shall be fignored
whegn th'e SETLUN bit is set to one.

6.4.1.2 ATTACH TO COMPONENT DEVICE service action

The ATTACH TO COMPONENT DEVICE service action (see table 56) requests the target logically attach
one or more logical unit(s) to a component device. If the attach operation fails to complete successfully the
command shall be terminated with a CHECK CONDITION status. The sense key shall be set to
HARDWARE ERROR, and the additional sense code set to ATTACHMENT OF LOGICAL UNIT FAILED.
On successful completion of this service action a unit attention shall be generated for all initiators except
the one that issued the service action. When reporting the unit attention condition the additional sense
code shall be set to COMPONENT DEVICE ATTACHED.

NOTE 20 - The behavior of attached logical units and their interactions with component devices are
vendor specific.
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To detach a logical unit from a component device, issue the ATTACH TO COMPONENT DEVICE service
action with the logical unit(s) to be detached removed from the parameter list. If the LIST LENGTH field is set
to zero then all logical unit(s) attached to the component device shall be detached.

NOTE 21 - If LUN_C 1 is attached to LUN_C 2 and LUN_C 2 is attached to LUN_C 1 then a detach
request to LUN_C 2 shall only detach LUN_C 1 from LUN_C 2. The attachment of LUN_C 2to LUN_C 1
remains intact.

Table 56 - ATTACH COMPONENT DEVICE service actions

The

con
CO

Bit
| Bue 7 6 5 4 3 2 1 0
0 OPERATION CODE (A4h)
1 RESERVED SERVICE ACTION (01h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_C
5 (LSB)
6 (MSB)
7
LISPLENGTH
8
9 (LSH)
10 RESERVED
11 CONTROL
LUN_C field specifies the address of the component device to which the target shall attach the logical
unif(s) listed in the ATTACH_COMPONENT DEVICE parameter list (see table 57). If the requested
ponent device has not been added to the target the command shall be terminated with a CHECK
NDITION status. The'sense key shall be set to ILLEGAL REQUEST, and the additional sense dode set
OGICAL UNIT NO;FF'SUPPORTED.

to L
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Table 57 - ATTACH COMPONENT DEVICE parameter list

Bit

7 6 5 4 3 1 0
Byte
LOGICAL UNIT(S) (if any)
0
LOGICAL UNIT DESCRIPTOR 0
3
n-3
LOGICAL UNIT DESCRIPTOR X
n

The
dev|

sha
and

6.4.1.3 BREAK PERIPHERIAL DEVICE/COMPONENT DEVICE service action

The

14776-342 © ISO/IEC:2000(E)

LOGICAL UNIT DESCRIPTOR(S) contain a list of logical units that shall be attached to the component
ce addressed by the ATTACH COMPONENT DEVICE service action. See table 25 for the fgrmat of
the LOGICAL UNIT DESCRIPTOR. If the requested logical unit has not been,added to the target the cdmmand
| be terminated with a CHECK CONDITION status. The sense key.shall be set to ILLEGAL REQUEST,

the additional sense code set to LOGICAL UNIT NOT SUPPORTED.

BREAK PERIPHERAL DEVICE/COMPONENT DEVICE service action (see table 58) requests a
peripheral device or a component device be placed into broken state.

Table 58 - BREAK PERIPHERAL DEVICE/COMPONENT DEVICE service action

B?/itg 7 6 5 4 3 1 0
0 OPERATION CODE (A4h)
1 RESERVED SERVICE ACTION (07h)
2 DEVICE TYPE
3 RESERVED
4 (MSB)
LUN
5] (LSB)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED BRKPORC |RESERVED
11 CONTROL

The DEVICE TYPE field contains the peripheral device type or the component device type of the device that
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the target shall break.

The LuN field contains the logical unit number of the peripheral device or component device that shall be
broken. If the requested logical unit has not been added to the target the command shall be terminated
with a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the additional
sense code set to LOGICAL UNIT NOT SUPPORTED.

A break physical or component logical unit bit (BRKPORC) of zero indicates the LUN field contains the
address of a peripheral device and the DEVICE TYPE field contains a valid peripheral device type. See the
SCSI-3 Primary Commands (ISO/IEC 14776-311) standard for a list of valid peripheral device types. A
BRKPORC bit of one indicates the LUN field shall contain the address of a component device and the DEVICE
TYPE field contains a valid component device type. See table 21 for a list of valid component device types.

6.4 .t NFserviceaction
Thg EXCHANGE P_EXTENT service action (see table 59) requests the target replace a.p\extent with
another p_extent. If the exchange operation fails to complete successfully and the IMMED bit is zero the
compmand shall be terminated with a CHECK CONDITION status. The sense kéey'shall b¢ set to
HARDWARE ERROR, and the additional sense code set to EXCHANGE OF LOGICALUNIT FAILED.
If the IMMED bit is one and the exchange operation fails then a deferred error shall be reported.
Table 59 - EXCHANGE P_EXTENT seryice action
Bit
7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (A4h)

1 RESERVED SERVICE ACTION (02h)

2 RESERVED

3 RESERVED

4 RESERVED

5 RESERVED

6 (MSB)

7

LIST LENGTH

8

9 (LSH)

10 RESERVED MM

11 CONTROL

An immediate (IMMED) bit of zero indicates that status shall be returned after the exchange operation has
completed. An IMMED bit value of one indicates that the target shall return status as soon as the command
descriptor block and parameter list have been validated.

The EXCHANGE P_EXTENT parameters list (see table 60) contains the addresses of the logical units that
shall be exchanged.
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Table 60 - EXCHANGE P_EXTENT parameters list

Bit
Byte 6 5 4 3 1 0
0
OLD P_EXTENT DESCRIPTOR
11
12
NEW P_EXTENT DESCRIPTOR
23

The
17 f

The
the
Sizg
CcoO
to IN

It sh
6.4.
The

that
con

OLD P_EXTENT DESCRIPTOR contains the p_extent that shall be replaced by a new p_extent:See table
pr the format of the OLD P_EXTENT DESCRIPTOR.

NEW P_EXTENT DESCRIPTOR contains the p_extent that shall replace an old p_extent. See tablg 17 for
format of the NEW P_EXTENT DESCRIPTOR. If the old p_extent and the new p“/extent are not the same
or have different peripheral device types the command shall be terminated with a CHECK

all not be an error for the old p_extent and new p_extent to addfess the same p_extent.
1.5 EXCHANGE PERIPHERAL DEVICE/COMPONENT DEVICE service action
EXCHANGE PERIPHERAL DEVICE/COMPONENT DEVICE service action (see table 61) r

the target replace one peripheral device or component device with another peripheral dg
ponent device.

Table 61 - EXCHANGE PERIPHERAL DEVICE/COMPONENT DEVICE Service Action

Bi
t 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (A4h)
1 RESERVED SERVICE ACTION (03h)
2 RESERVED
3 RESERVED
4 (MSB)
OLD LUN
5 (LSB)
6 RESERVED
7 RESERVED
8 (MSB)
NEW LUN
9 (LSB)
10 RESERVED EXPORC | IMMED
11 CONTROL
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The oLD LUN field contains the logical unit number of the peripheral device or component device that the
target shall exchange with the logical unit addressed in the NEw LUN field.

The NEw LUN field contains the logical unit number of the peripheral device or component device that the
target shall exchange with the logical unit addressed in the oLD LUN field. If the old logical unit or the new
logical unit has not been added to the target the command shall be terminated with a CHECK CONDITION
status. The sense key shall be set to ILLEGAL REQUEST, and the additional sense code set to LOGICAL
UNIT NOT SUPPORTED

It is not an error for the oLD LUN and NEW LUN fields to address the same logical unit.

An immediate (IMMED) bit of zero indicates that status shall be returned after the exchange operation has
completed. An IMMED bit value of one indicates that the target shall return status as soon as the command

des
An

field
LUN

6.4,

The

Hy Lol () I} [ DR |
LTTPLUT DIULR TIAdS UTTTT vadlldatcu.

1.6 INSTRUCT COMPONENT DEVICE service action

bxchange physical or component logical unit bit (EXPORC) of zero indicates the oLD LUN‘and NEw LUN
s shall contain the addresses of peripheral devices. A EXPORC bit of one indicates the-OLD’LUN gnd NEW
fields shall contain the addresses of component devices.

INSTRUCT COMPONENT DEVICE service action (see table 62) requests the target to thke the
regyiested action on the addressed component device.

Table 62 - INSTRUCT COMPONENT DEVICE service action

Bi
t 7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (A4h)

1 RESERVED SERVICE ACTION (04h)

2 COMPONENT DEVICE INSTRUCTION

3 RESERVED

4 (MSB)

LUN_C

5 (LSB)

6 (MSB)

7

LIST LENGTH

8

9 (-SB)

10 RESERVED

11 CONTROL

The COMPONENT DEVICE INSTRUCTION field contains the action to be taken. See table 63 for a list of actions.
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Table 63 - COMPONENT DEVICE INSTRUCTION field

Codes

Description

00h

01lh
02h-7Fh
80h-FFh

Turn selected component device off
Turn selected component device on
Reserved

Vendor specific

The LUN_c field specifies the address of the component device to which the action shall be applied. If the
requested logical unit has not been added to the target the command shall be terminated with a CHECK

Ali

pargameter list.

The

con

mand descriptor block.

INSTRUCT COMPONENT DEVICE parameter list (see table 64) contains vendor specific ag
be applied to the component device addressed in the INSTRUCT COMPONENT DEVICE servic

Table 64 - INSTRUCT COMPONENT DEVICE parameter list

ode set

5t length of zero shall indicate the INSTRUCT COMPONENT DEVICE service actiofr contains no

tions to
P action

Bit
Byte 7 6 5 4 3 2 1 0
0
VENDOR SPECIFIC
n

6.4,

The
peri

1.7 REMOVE PERIPHERAL DEVICE/COMPONENT DEVICE service action

REMOVE PERIPHERAL DEVICE/COMPONENT device service action (see table 65) req
pheral device or a component device be removed from the target.

pests a
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Table 65 - REMOVE PERIPHERAL DEVICE/COMPONENT DEVICE service action

B?/itg 7 6 5 4 3 2 1 0
0 OPERATION CODE (A4h)
1 RESERVED SERVICE ACTION (05h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN
5 (LSB)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED REMPORC |RESERYED
11 CONTROL

Thel LUN field contains the logical unit number of the peripheral device or component device that

rem

shall be

poved from the target. If the requested logical unit’has not been added to the target the commahnd shall

be terminated with a CHECK CONDITION status-The sense key shall be set to ILLEGAL REQUE[ST, and

the
A rg
add
coni

If th

pdditional sense code set to LOGICAL UNIT NOT SUPPORTED.

ress of a peripheral device. A REMPORC bit of one indicates the LUN field shall contain the addr
ponent device.

to tihe component devicetbeing removed the command shall be terminated with a CHECK CON

stat
OF

6.4,

The
req

is. The sense key shall be set to ILLEGAL REQUEST, and the additional sense code set to R
| OGICAL UNIT(FAILED.

1.8 SET PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER service action

Llests the target set the identifier in the addressed logical unit with the value received in t

PEF

IO IC D AL DA IocOMPONECAT DO\ INDCANTIEIEMD o

move physical or component logicaliunit bit (REMPORC) of zero indicates the LUN field shall corftain the

pss of a

e peripheral device being'femoved contains any assigned p_extents or if any logical units are gttached

PITION
FMOVE

SET PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER service action (see table 66)

he SET

L OB Fial
T TICI\\C DEVICOTOCOWVIT DINCIN T DV i TorN Hi =y 'J(AI(AIIICI.CI IIQI. Of-SHEEeSStt \JUIII'J

etion of

this service action a unit attention shall be generated for all initiators except the one that issued the service
action. When reporting the unit attention condition the additional sense code shall be set to DEVICE

IDE

78
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Table 66 - SET PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER service action

Bit
Byte

7 6 5 4 3

0

OPERATION CODE (A4h)

RESERVED

SERVICE ACTION (06h)

RESERVED

RESERVED

(MSB)
LUN

(LSH

(MSB)

LIST LENGTH

Ol oo N|O|0| W[N]

(LSH

SN
o

RESERVED

IDPORC

RESER

ED

11

CONTROL

The
recq
IDE
sha
and

A s¢
con
add

The
con

LUN field contains the logical unit number of the peripheral device or component device that
bived by the IDENTIFIER field contents in the SET PERIPHERAL DEVICE/COMPONENT L[
NTIFIER parameter list. If the requested logieal unit has not been added to the target the co
| be terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL RE
the additional sense code set to LOGICAL UNIT NOT SUPPORTED.

bt identification peripheral device or component device bit (IDPORC) of zero indicates the LUN fig

fain the address of a peripheral device. A IDPORC bit of one indicates the LUN field shall con
Fess of a component devigce.

Table\67 - SET PERIPHERAL DEVICE/COMPONENT DEVICE IDENTIFIER parameter lis

shall be
EVICE
mmand
DUEST,

eld shall
tain the

SET PERIPHERAL'DEVICE/COMPONENT DEVICE IDENTIFIER parameter list (see tgble 67)
ains the location identifier of the addressed logical unit.

St 7 6 5 4 3 1 0
Byte
0
IDENTIFIER
n

The IDENTIFIER field shall be an ASCII value that indicates the position of the peripheral device or
component device within the target. The ASCII value within the IDENTIFIER field is vendor specific.
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6.5 REDUNDANCY GROUP (IN) command

6.5.1 REDUNDANCY GROUP (IN) command service actions

The service actions for the REDUNDANCY GROUP (IN) command are listed in table 68.

Table 68 - Service actions for REDUNDANCY GROUP (IN) command

Service name Service Type Subclause
action

REPORT BASIC REDUNDANCY GROUP 02h B 6.5.1.1

REPORT REDUNDANCY GROUPS 00h G 6.5.1].2

REPORT UNASSIGNED REDUNDANCY GROUP SPACE 01lh G 6.5:1]3

RESERVED 03h-17h

VENDOR SPECIFIC 18h-1Fh

K

ey: B = Service action implementation is mandatory if basic configuration method is’implemented.
G = Service action implementation is mandatory if general configuration method is implem@nted.

6.5/1.1 REPORT BASIC REDUNDANCY GROUP service action

Thg REPORT BASIC REDUNDANCY GROUP service action (see table 69) requests that infofmation
regarding the selected redundancy group be sent to the applicationsclient. This service action diffgrs from
the | REPORT REDUNDANCY GROUP service action (see 6.6(1»3) in that it does not report detailed

infofmation on the mapping of protected space and check data!

Table 69 - REPORT BASIC REDUNDANCY GROUP service action

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (BEh)
1 RESERVED SERVICE ACTION (02h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_R
5 (LSB)
6 (MSB)
4
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED
11 CONTROL

The LUN_R field specifies the address of the redundancy group for which information shall be reported per
table 70. If the requested logical unit has not been configured the command shall be terminated with a
CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the additional sense

code set to LOGICAL UNIT NOT CONFIGURED.
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The REPORT BASIC REDUNDANCY GROUP parameter list is defined in table 70.

Table 70 - REPORT BASIC REDUNDANCY parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 RESERVED
1 REDUNDANCY GROUP METHOD
2 BLISPRQC. RESERVED IZQQDDD RESERVED
3 RESERVED STATE OF THE REDUNDANCY GROUP
4 (MSB)
5
CAPACITY
6
7 (LSB)
8 (MSB)
BYTES PER BLOCK
9 (LSB)
10 (MSB)
REDUNDANCY GROUP PERIPHERAL/DEVICE DESCRIPTOR LIST LENGTH
11 (LSB)
REDUNDANCY GRQUP PERIPHERAL DEVICE DESCRIPTOR(S)
12
REDUNDANEY,GROUP PERIPHERAL DEVICE DESCRIPTOR (First)
15
n-3
REDUNDANCY GROUP PERIPHERAL DEVICE DESCRIPTOR (Last)
n
The REDUNDANCY GROUP METHOD field (table 71) indicates the type of protection being used within the
addressed-redundancy group. For a description of the redundancy group methods see 5.3.2.12.
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Table 71 - REDUNDANCY GROUP METHODS

Codes Description
00h No redundancy
0lh Copy redundancy
02h XOR redundancy
03h P+Q redundancy
04h P+S redundancy
05h S redundancy

g6h-7Eh Reserved

80h-FFh Vendor specific

An ¢qual user data spreading (EQSPRD) bit of zero indicates the target is configured such that'the pfotected
spafe and check data is spread in a nonuniform manner over the peripheral devices.associated with the
achessed redundancy group. An EQSPRD bit of one indicates the target is configured such that the
protected space and check data is spread in a uniform manner over all the peripheral devices asgociated
with the addressed redundancy group.

A bus protection (BUSPROC) bit of zero indicates that the target is configured such that a single bus failure
may cause the application client to lose access to user data associated’with the addressed redyndancy
gro:Ep. A BUSPROC bit of one indicates that the target is configured.such that single bus failure does not

caupe the application client to lose access to any user data assoeiated with the addressed redyndancy
grouip.

The] REDUNDANCY GROUP STATE field is defined in table 43:

The| cAPACITY field indicates the size of the addressed redundancy group in logical blocks.

Thel BYTES PER BLOCK field indicates the size, itnbytes, of the logical blocks in the capACITY field.
Thel REDUNDANCY GROUP PERIPHERAL DEVIEE DESCRIPTOR contains a list of peripheral devices asgociated

with the addressed redundancy group., See table 72 for the format of the REDUNDANCY GROUP PERJPHERAL
DEV|CE DESCRIPTOR field.

TABLE 72 - REDUNDANCY GROUP PERIPHERAL DEVICE DESCRIPTOR

Bit
7 6 5 4 3 2 1 0

Byte

0

LUN_P

1

2 WEIGHTING OF PROTECTED SPACE + CHECK DATA

3 PERCENT OF CHECK DATA

The LUN_P field indicates the address of a peripheral device associated with the addressed redundancy
group.

The WEIGHTING OF USER DATA + CHECK DATA field indicates the portion of the redundancy group’s capacity
placed on the selected peripheral device.

The PERCENT OF CHECK DATA field indicates the percentage of the weighted capacity that contains check
data on the selected peripheral device.
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NOTE 22 - The WEIGHTING OF PROTECTED SPACE + CHECK DATA and the PERCENT OF CHECK DATA
fields may contain the same values as the target received from the application client or it may
be calculated using equations. One example that may be used by the target to calculate the
value of the WEIGHTING OF PROTECTED SPACE + CHECK DATA field is dw = (vc)/c and to

calculate to the value of the PERCENT OF CHECK DATA field is pr = (100 x cd)/c where:

¢ = capacity of the peripheral device selected in the LUN_P field assigned to the selected redundancy

group,

dw = value to be placed in WEIGHTING OF PROTECTED SPACE + CHECK DATA field,
vc = value in the CAPACITY field,

pr = value to be placed in the PERCENT OF CHECK DATA field, and

cd = the number of blocks of check data configured on the selected peripheral device assigned to the
selected redundancy group.

6.5.

The

1.2 REPORT REDUNDANCY GROUPS service action

redlindancy groups within the target be sent to the application client.

The

ap
red

Table 73 - REPORT REDUNDANCY GROUWPS service action

REPORT REDUNDANCY GROUPS service action (see table 73) requests that infofination regarding

information returned by the REPORT REDUNDANCY GROUPS service action may be used by the
lication client to determine the boundaries of all the current redundancy groups to allojv more
ndancy groups to be configured or to allow a redundancy group to be.expanded.

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (BAh)
1 RESERVED SERVICE ACTION (00h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_R
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED RPTSEL
11 CONTROL

If the RPTSEL bit is one, the LUN_R field specifies the address of the redundancy group for which information
shall be reported per table 74. If the requested logical unit has not been configured the command shall be
terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the
additional sense code set to LOGICAL UNIT NOT CONFIGURED.

A report selected bit (RPTSEL) of zero indicates the target shall report on all the redundancy group(s) within
the target. The LUN_R field shall be ignored when the RPTSEL bit is zero. A RPTSEL bit of one indicates the

target shall only report information on the redundancy group addressed by the LUN_R field.
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The REPORT REDUNDANCY GROUPS parameter list (see table 74) contains a four-byte header that
defines the length in bytes of the parameter list and a list of REPORT REDUNDANCY GROUP DESCRIPTORS.

The
RED

The

84

Table 74 - REPORT REDUNDANCY GROUPS parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
RERORT RENUINNDANCY oRALID LICT I ENCTH (N .2)
RERCRFREDUNBANGY-CROURLISTLENGTH-(R-3)
2
3 (LSB)
REPORT REDUNDANCY GROUP DESCRIPTORS(S) (if any)
4 REPORT REDUNDANCY GROUP DESCRIPTOR (Fjrst)
X+3 (Length x)
n-y+1 REPORT REDUNDANCY GROURDESCRIPTOR (Last)
n (Length y)

REPORT REDUNDANCY GROUP LIST LENGTH field\specifies the length in bytes of the following REPORT

UNDANCY GROUP DESCRIPTOR(S).

REPORT REDUNDANCY GROUP DESCRIPTOR'is defined in table 75.
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Table 75 - Format of REPORT REDUNDANCY GROUP DESCRIPTOR

Bit
7 6 5 4 3 2 1 0

Byte

0 (MSB)

LUN_R

1 (LSB)

2 RESERVED

3 REDUNDANCY GROUP METHOD

4 RESERVED GRANULARITY OF UNITS

5 RESERVED REDUNDANCY GROUP STATE

6 (MSB)

REDUNDANCY GROUP P_EXTENT LIST LENGTH (n-7)
7 (LSB)
REDUNDANCY GROUP P_EXTENT DESCRIPTOR(S)
8
REDUNDANCY GROUP P_EXTENT DESERIPTOR (First)

31

n-23
REDUNDANCY GROUP P_EXTENT DESCRIPTOR (Last)
n

The
REP

The

reddindancy group. For a deseription of the redundancy group methods see 5.3.2.12.

The

Table 76 - GRANULARITY OF UNITS

LUN_R field specifies the address-of the redundancy group to which the information listed in this
DRT REDUNDANCY GROUP DESCRIRTOR is associated.

REDUNDANCY GROUP METHOD field (see table 71) indicates the type of protection being used within the

GRANULARITY OF UNITS field (see table 76) indicates units being used within the redundancy grpup.

Codes Description

0h Bit

1h Byte

2h 2-Byte word

3h 4-Byte word

4h Logical block
5h-Bh Reserved
Ch-Fh Vendor specific

The REDUNDANCY GROUP STATE field is defined in table 43.

The REDUNDANCY GROUP P_EXTENT LIST LENGTH field specifies the length in bytes of the following
REDUNDANCY GROUP P_EXTENT DESCRIPTOR(S).
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The REDUNDANCY GROUP P_EXTENT DESCRIPTOR field(s) contain a list of p_extents and the p_extents
protected space mapping (see 5.3.2.12) for the addressed redundancy group. See table 77 for the format
of the REDUNDANCY GROUP P_EXTENT DESCRIPTOR field.

Table 77 - REDUNDANCY GROUP P_EXTENT DESCRIPTOR

Bi
t 7 6 5 4 3 2 1 0
Byte
0
P_EXTENT DESCRIPTOR

11

12 (MSB)

13

START CHECK DATA INTERLEAVE UNIT

14

15 (LSB)

16 |[sTRSPARE| (MSB)

17

18 NUMBER OF UNITS OF CHEGK DATA

19 (LSB)

20 (MSB)

21

NUMBER OF UNITS OF USER DATA

22

23 (LSB)
Segqtable 17 for a description af.the P_EXTENT DESCRIPTOR field.
The| START CHECK DATA INTERLEAVE UNIT field contains the location of the first unit of check data within the
p_ektent.
A start with spare (STRSPARE) bit is only valid for the P+S redundancy method of redundancy (see 5.3.2.12)
and|shall be ignored for all other methods of redundancy. When the P+S redundancy method is ind|cated a
STRBPARE hit of zero indicates mapping of this p_extent follows the pattern:

&) NUMBER OF UNITS OF CHECK DATA (XOR);
b)Y’ NUMBER OF UNITS OF CHECK DATA (spare);

C) NUMBER OF UNITS OF USER DATA,;
d) repeat from a until end of p_extent.

When the P+S redundancy method is indicated a STRSPARE bit of one indicates mapping of this p_extent
follows the pattern:

86

a) NUMBER OF UNITS OF CHECK DATA (spare);
B) NUMBER OF UNITS OF USER DATA;

€) NUMBER OF UNITS OF CHECK DATA (XOR);
d) NUMBER OF UNITS OF CHECK DATA (spare);
E) NUMBER OF UNITS OF USER DATA;

f) repeat from c until end of p_extent.
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The NUMBER OF UNITS OF CHECK DATA field contains the number of consecutive units to be reserved for
check data within the p_extent.

The NUMBER OF UNITS OF USER DATA field contains the number of consecutive units to be reserved for
protected space within the p_extent.

6.5.1.3 REPORT UNASSIGNED REDUNDANCY GROUP SPACE service action
The REPORT UNASSIGNED REDUNDANCY GROUP SPACE service action (see table 78) requests that

information regarding the redundancy groups within the target that have protected space not yet
configured into to any volume sets be sent to the application client.

Table 78 - REPORT UNASSIGNED REDUNDANCY GROUP SPACE service actiof
Bit
7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (BAh)

1 RESERVED SERVICE ACTIGN (01h)

2 RESERVED

3 RESERVED

4 (MSB)

LUNMR

5 (LSB)

6 (MSB)

7

ALLOCATION LENGTH

8

9 (LSH)

10 RESERVED RPTSEL

11 CONTROL
If tHe RPTSEL bit islone, the LUN_R field specifies the address of the redundancy group that ghall be
examined for any. Unassigned ps_extents. Any unassigned ps_extents within the addressed redyndancy
grolip shall heureported to the application client per table 79. If the requested logical unit has npt been
configured the’command shall be terminated with a CHECK CONDITION status. The sense key shall be
set [o ILEEGAL REQUEST, and the additional sense code set to LOGICAL UNIT NOT CONFIGURED.
A repeft-selectetd-bit{RPFSELof Zeronthcatesthe-targetshaltreportal-theredundaney-grotp{s)within the

target. The LUN_R field shall be ignored when the RPTSEL bit is zero. A RPTSEL bit of one indicates the target
shall report only on the redundancy group indicated in the LUN_R field.

The REPORT UNASSIGNED REDUNDANCY GROUP SPACE parameter list (see table 79) contains a

four-byte header that defines the length in bytes of the parameter list and a list of REPORT UNASSIGNED
REDUNDANCY GROUP SPACE DESCRIPTORS.
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Table 79 - REPORT UNASSIGNED REDUNDANCY GROUP SPACE parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
REPORT UNASSIGNED REDUNDANCY GROUP SPACE LIST LENGTH (n-3)
2
3 (LSB)
REPORT UNASSIGNED REDUNDANCY GROUP SPACE DESCRIPTORS(S) (if any)
4 REPORT UNASSIGNED REDUNDANCY GROUP SPACE DESCRIPTOR
X+3 (First) (Length x)
n-y+1 REPORT UNASSIGNED REDUNDANCY GROUR-SPACE DESCRIPTOR
n (Last) (Length y)
The| REDUNDANCY GROUP LIST LENGTH field specifies the length in bytes of the following REPORT UNA$SIGNED
REDUNDANCY GROUP SPACE DESCRIPTOR(S).
Thel REPORT UNASSIGNED REDUNDANCY GROUP SPACE\DESCRIPTOR(S) contains information on all unagsigned
profjected space within the addressed redundahcy group. See table 80 for the format of the REPORT
UNAISSIGNED REDUNDANCY GROUP SPACE DESCRIPTOR.
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Table 80 - Format of REPORT UNASSIGNED REDUNDANCY GROUP SPACE DESCRIPTOR

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
LUN_R
1 (LSB)
2 RESERVED
3 REDUNDANCY GROUP METHOD
4 RESERVED OVERLAY
5 RESERVED STATE OF THE REDUNDANCY GROUP
6 (MSB)
PS_EXTENT LIST LENGTH (n-7)

7 (LSB)

PS_EXTENT DESCRIPTOR(S)
8

PS_EXTENT DESCRIPTOR-0
19

n-11

PSCEXTENT DESCRIPTOR X

n

Seq

The
REP

The

table 71 for a description of the REBUNDANCY GROUP METHOD field.

LUN_R field specifies the address of the redundancy group to which the information liste
DRT UNASSIGNED REDUNDANCY GROUP SPACE DESCRIPTOR is associated.

REDUNDANCY GROUP ‘"METHOD field indicates the type of protection being used within the redu

grolip that contains thé unassigned ps_extents. See table 71 for a list of the types of protection.

An
field
indi

pverlaid redundancy group bit (OVERLAY) of zero indicates the redundancy group specified in th
does not‘have any ps_extents that overlap with other redundancy group(s). An overlay bi
Cates thewredundancy group specified in the LUN_R field does have ps_extents that overlap wi

reddindancy group(s).

0 in the

ndancy

P LUN_R
of one
th other

n client

For

should examine the PS_EXTENT DESCRIPTOR(S) to determine which of the ps_extent(s) are the same between

Bi—kad-a-dan-er—akea-Ha—tha-at—ia-ah + 'Y rarlaa s w-atb-er—tra-di-Haaa-mermi—aeaHa—tb. P H IH
afTy retoraarnCy groop—trat miontates—a it Oovertay S—artotrer retonoarnt y - groupte—appmeat

the overlaid redundancy groups. The application client shall only use a duplicate ps_extent to configure a
single volume set.

The

REDUNDANCY GROUP STATE field is defined in table 43.

The PS_EXTENT LIST LENGTH field specifies the length in bytes of the following PS_EXTENT DESCRIPTOR(S).

The PS_EXTENT DESCRIPTOR(S) contain a list of unassigned ps_extents from the addressed redundancy
group. The PS_EXTENT DESCRIPTOR is defined in table 81.
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Table 81 - Data format of PS_EXTENT DESCRIPTOR

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
LUN_P
1 (LSB)
2 (MSB)
3
START LBA_PS
4
5 (LSB)
6 (MSB)
7
NUMBER OF LBA_PS(S)
8
9 (LSB)
10 (MSB)
NUMBER OF BYTES PER LBA_PS
11 (LSB)

The

The
with

The

The

6.6

6.6.

LUN_P field contains the address of the peripheraldevice that contains the ps_extent.

START LBA_Ps field contains the first unassignéd addressable logical block address of protectef space
in the addressed ps_extent.

NUMBER OF LBA_Ps(s) field contains.the capacity of the protected space ps_extent in blocks.
NOTE 23 - In ps_extents the humber of LBA_PS(s) does not include any logical blocks that have begn
configured to contain checkdata; in contrast to p_extents in which the NUMBER OF LBA_P(s) includes pll

addressable logical blocks-on a peripheral device.

NUMBER OF BYTES/PER LBA_PS field contains the size, in bytes, of the blocks in the ps_extent.

REDUNDANCY GROUP (OUT) command

1 REDUNDANCY GROUP (OUT) command service actions

The

setvice actions for the REDUNDANCY GROUP (OUT) command are listed in table 82.

90

SCSI Controller Commands-2


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

Table 82 - Service actions for REDUNDANCY GROUP (OUT) command

Service name Service Type Subclause
action
CONTROL GENERATION OF CHECK DATA 00h @] 6.6.1.1
CREATE/MODIFY BASIC REDUNDANCY GROUP 07h BC 6.6.1.2
CREATE/MODIFY REDUNDANCY GROUP 01h GC 6.6.1.3
DELETE REDUNDANCY GROUP 02h @] 6.6.1.4
REBUILD P_EXTENT 03h @] 6.6.1.5
REBUILD PERIPHERAL DEVICE 04h @] 6.6.1.6
RECALCULATE CHECK DATA 05h ] 6.6.1.7
ERIFY-EHECKDATA B6h © 6-6-4.8
RESERVED 08h-17h
VENDOR SPECIFIC 18h-1Fh
KHey: BC = Service action implementation is mandatory if basic configuration method iS)jimplemgnted
with configuration support.
GC = Service action implementation is mandatory if general configuration method is implemented
with configuration support.
O = Service action implementation is optional.

6.6./1.1 CONTROL GENERATION OF CHECK DATA service action

Thg CONTROL GENERATION OF CHECK DATA service action’ (see table 83) requests that the
gengration of check data within a redundancy group be enabled or-disabled.

Table 83 - CONTROL GENERATION OF CHECK DATA service action

B'?/'tte 7 6 5 4 3 2 1 0
0 OPERATION CODE (BBh)
1 RESERVED SERVICE ACTION (00h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_R
5 (LSBH)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED DISCHK [RESERVED| ALLRG |RESERVED
11 CONTROL

If the ALLRG bit is zero, the LUN_R field specifies the address of the redundancy group that shall have the
generation of check data enabled or disabled. If the requested logical unit has not been configured the
command shall be terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL
REQUEST, and the additional sense code set to LOGICAL UNIT NOT CONFIGURED.

SCSI Controller Commands-2 91


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

An all redundancy group bit (ALLRG) of zero indicates that the check data generation being enabled/
disabled shall only be enabled/disabled on the addressed redundancy group. An ALLRG bit of one indicates
that the check data generation being enabled/disabled shall be enabled/disabled on all the redundancy
groups within the target. The LUN_R field shall be ignored if the ALLRG bit is one.

A disable check data bit (DISCHK) of zero indicates the generation of check data shall be enabled on the
selected redundancy group(s). A DISCHK bit of one indicates the generation of check data shall be disabled
on the selected redundancy group(s).

Generation of check data shall be enabled from the time the redundancy group is created until the time a
CONTROL GENERATION OF CHECK DATA service action indicating its LUN_R is received with a DISCHK
bit set to one. Generation of check data shall be disabled until a CONTROL GENERATION OF CHECK
DATA service action is requested with the DISCHK bit set to zero and the ALLRG bit set to one or the ALLRG

bitwmmmﬂmmmmWLUN_R
from the original CONTROL GENERATION OF CHECK DATA service action.

A VODLUME SET (OUT) command’'s CONTROL GENERATION OF CHECK DATA service*aetion ghall not
cauge the generation of check data to be enabled if the generation of check data was\disabled uging the
REDUNDANCY GROUP (OUT) command’'s CONTROL GENERATION OF CHECK DATA service pction.

6.6.1.2 CREATE/MODIFY BASIC REDUNDANCY GROUP service action

The] CREATE/MODIFY BASIC REDUNDANCY GROUP service action (see table 84) requests the ¢reation
of & new redundancy group, or the modification of an existing redundancy group. This servicg action
contains all the information required for the target to define a redundancy group and the chefck data
mapping within that redundancy group (see 5.3.2.12). A redundancy group shall only be crefated or
exppnded using unassigned p_extents (see 5.3.2.10). If the create operation fails to complete sucgessfully
and|the IMMED bit is zero the command shall be terminateddwith a CHECK CONDITION status. The sense
key|shall be set to HARDWARE ERROR, and the additional sense code set to CREATION OF LOGICAL
UNIT FAILED. If the modification operation fails to complete successfully and the IMMED bit is Zero the
compmand shall be terminated with a CHECK CONDITION status. The sense key shall b¢ set to
HARDWARE ERROR, and the additional sense gode set to MODIFICATION OF LOGICAL UNIT FAILED.
On puccessful completion of the create/modifybasic redundancy group a unit attention shall be generated
for all initiators except the one that issued_ the service action. When reporting the unit attention cpndition
the pdditional sense code shall be set to.REDUNDANCY GROUP CREATED OR MODIFIED.

If the IMMED bit is one and the create/modify basic redundancy group fails then a deferred error shall be
reported.
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Table 84 - CREATE/MODIFY BASIC REDUNDANCY GROUP service action

Bit
Byte 7 6 5 4 3 2 1 0

0 OPERATION CODE (BFh)

1 RESERVED SERVICE ACTION (07h)

2 REDUNDANCY GROUP METHOD

3 BUSPROC RESERVED EQSPRD RESERVED

4 (MSB)

LUN_R

5 (LSB)

6 (MSB)

7

LIST LENGTH

8

9 (LSH)
10 CREATE/MODIFY CONFIGURE RESERVED IMMEP
11 CONTROL

The
red
MET|

The

HoD field.

REDUNDANCY GROUP METHOD field indicates the type of protection that shall be used wi
indancy group being created or modified. Seejtable 71 for the format of the REDUNDANCY

REDUNDANCY GROUP METHOD field shall-gnly indicate the minimum amount of protection require

hin the
GROUP

d by the

reddindancy group being configured or modified. See table 85 for the minimum requirements for egch type

of r

bdundancy.

Table 85 - Minimum redundancy group protection

Type

Minimum protection within the configured redundancy group

No redundancy
Copy<edundancy

XOR redundancy

The SACL is not required to protect user data.

The SACL shall duplicate all user data at least one time on different
peripheral devices.

The SACL shall protect user data such that a single peripheral de-
vice failure does not cause loss of user data.

P+Q redundancy

P+S redundancy

S redundancy

The SACL shall protect user data such that the failure of two pe-
ripheral devices does not cause loss of user data.

The SACL shall protect user data such that the failure of a single
peripheral device does not cause loss of user data and after some
vendor specific amount of time a second peripheral device failure
shall not cause loss of user data. If a second peripheral device fails
within the vendor specific amount of time user data may be lost.

The SACL shall have access to at least enough spare space to al-
low a rebuild of one peripheral device within that space. User data
may be lost if the SACL cannot predict or predicts incorrectly a pe-
ripheral device failure. User data may also be lost if the SACL does

not complete a rebuild before the peripheral device fails.
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An equal spreading (EQSPRD) bit of zero indicates the target may spread protected space and check data
in a nonuniform manner over the peripheral devices associated with the redundancy group being created
or modified. A EQSPRD bit of one indicates the target shall spread protected space and check data in a
uniform manner over all the peripheral devices associated with the redundancy group being created or
modified.

A bus protection (BUSPROC) bit of zero indicates that the target may be configured such that a single bus
failure may cause the application client to lose access to any user data associated with the redundancy
group being created or modified. A BUSPROC bit of one indicates that the target shall be configured so that
a single bus failure shall not cause the application client to lose access to any user data associated with
the redundancy group being created or modified.

The LUN_R field specifies the address of the redundancy group that shall be created or modified.

An |mmediate (IMMED) bit of zero indicates that status shall be returned after the create/madify basic
redyindancy group has completed. An IMMED bit of one indicates that the storage array shall.returp status
as qoon as the command descriptor block and parameter list have been validated.

The| CONFIGURE field is defined in table 86.

Table 86 - CONFIGURE

Codes Description

00b Any unassigned p_extent(s) within the targetthat received the CRE-
ATE/MODIFY BASIC REDUNDANCY GROUP service action may be
used to configure the selected redundahcy group to the requested ca-
pacity. Any CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTORS (table 89)
shall be ignored.

01b The target shall use the CREATE/MODIFY BASIC REDUNDANCY
GROUP parameter list (table 88) to determine the configuration of the
redundancy group. The EQSPRD bit shall be ignored.

10b All unassigned p_extehts within the target that received the CREATE/
MODIFIY BASIC REDUNDANCY GROUP service action shall be con-
figured into a redundancy group. The CAPACITY field (table 88) and any
CREATE/MODIEY PERIPHERAL DEVICE DESCRIPTORS (table 89) shall be ig-
nored.

11b Reserved
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The CREATE/MODIFY field is defined in table 87.

Table 87 - CREATE/MODIFY

Codes

Description

00b

01b

The target shall create a redundancy group and shall assign to the cre-
ated redundancy group the logical unit number contained in the LUN_R
field. If the addressed redundancy group already exists within the tar-
get the target shall modify the existing redundancy group as requested
in the CREATE/MODIFY BASIC REDUNDANCY GROUP service ac-
tion. The target may preserve the contents of protected space on com-
pletion of a modify.

The target shall create a redundancy group, and shall assign to the

10b

11b

Created redundancy group logical unit numbers per the adaressing
rules (see 5.3.1). The LUN_R field shall be ignored.

The target shall modify the redundancy group addressed in the LUN-R
field. If the addressed redundancy group does not exist the targetshall
terminate the command with a CHECK CONDITION status.(Fhe sense
key shall be setto ILLEGAL REQUEST, and the additionalsense code
set to LOGICAL UNIT NOT CONFIGURED.The target may preserve
the contents of protected space on completion of the<modify.

The target shall modify the redundancy group addressed in the LUN_R
field. If the addressed redundancy group doeshot exist the target shall
terminate the command with a CHECK CONDITION status. The sense
key shall be setto ILLEGAL REQUEST-and the additional sense code
set to LOGICAL UNIT NOT CONFIGURED. The target shall preserve
the contents of protected space.on completion of the modify.

Thel CREATE/MODIFY BASIC REDUNDANCY GROUP parameter list (see table 88) contains ¢
infofmation and a list of CREATE/MODIFY PERIPHERAL_BDEVICE DESCRIPTORS that are used to create o

the pddressed redundancy group.
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Table 88 - CREATE/MODIFY BASIC REDUNDANCY GROUP parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
1
CAPACITY
2
3 (LSB)
4 (MSB)
BYTES PER BLOCK
5 (LSB)
6 RESERVED
7 RESERVED
CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTORS(S) (if any)
8
CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTOR O
11
n-3
CREATE/MODJFY/PERIPHERAL DEVICE DESCRIPTOR X
n
Thel caPACITY field contains the size to-configure the redundance group in logical blocks. If the CREATE/
MonIFy field is 10b the new size of the-fedundancy group shall be set to the value received in the CAPACITY
field.
Attgmpts by an application.client to modify a redundancy group to a smaller capacity shall resu|t in the
tardet terminating the cammand with a CHECK CONDITION status. The sense key shall b¢ set to
ILLEGAL REQUEST, and the additional sense code set to PARAMETER VALUE INVALID.
Thel BYTES PER BLQCK field contains the size, in bytes, of the logical blocks in the cApACITY field. A yalue of
zerg in the BYTES PER BLOCK field shall indicate the number of bytes per logical block is 512.
Thel CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTOR contains information the target shall use to coptrol the
chejckdata mapping within peripheral devices. See table 89 for the format of the CREATE/MODIFY
PERIPHERAL DEVICE DESCRIP TOR.
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Table 89 - Data format of CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTOR

Bit
7 6 5 4 3 2 1 0

Byte

0

LUN_P

1

2 WEIGHTING OF PROTECTED SPACE + CHECK DATA

3 PERCENT OF CHECK DATA

The

The
the

cap

If th
dev
set

The
che
thar
be s

6.6.

The
new
all t
that
unal
biti
to H
the

LUN_P field defines the address of the peripheral device to place user data and check data.

WEIGHTING OF PROTECTED SPACE + CHECK DATA field contains a value used to calculate the p
fedundancy group’s capacity to place on the selected peripheral device. The target'shall deter
hcity by using the equation ¢ = (dw) x[(vc)/(Zdw)] where:

¢ = capacity of the peripheral device selected in the LUN_P field,
dw = value of WEIGHTING OF PROTECTED SPACE + CHECK DATA field, and
vc = value of the cAPACITY field.

P requested capacity (c) will not fit within the unassigned p_extent area(s) on the addressed pe
ce the target shall terminate the command with a CHECK CONDITION status. The sense key
o ILLEGAL REQUEST, and the additional sense code set to PARAMETER VALUE INVALID.

PERCENT OF CHECK DATA field contains the percentage of the requested capacity (c) that shall

Ck data on the selected peripheral device. If the PERCENT OF CHECK DATA field contains a value
100 the target shall terminate the command.with a CHECK CONDITION status. The sense K|

1.3 CREATE/MODIFY REDUNDANCY ,GROUP service action

et to ILLEGAL REQUEST, and the additional'sense code set to PARAMETER VALUE INVALID.

rtion of
ine this

ripheral
shall be

contain
greater
ey shall

Ssigned p_extents (see 5.3.2.10). If the create operation fails to complete successfully and th

ter

CREATE/MODIFY REDUNDANEY GROUP service action (see table 90) requests the creafjon of a
redundancy group or the medification of an existing redundancy group. This service action gontains
ne information required for-the target to define a redundancy group and the check data mapping within
redundancy group (see"5.3.2.12). A redundancy group shall only be created or expandef using

IMMED

5 zero the command shall be terminated with a CHECK CONDITION status. The sense key shall be set
ARDWARE ERROR, and the additional sense code set to CREATION OF LOGICAL UNIT FAILED. If
modificationsgperation fails to complete successfully and the IMMED bit is zero the command ghall be
inated withia CHECK CONDITION status. The sense key shall be set to HARDWARE ERRQ®R, and

the jadditional-sense code set to MODIFICATION OF LOGICAL UNIT FAILED. On successful completion
of this cfeate/modify redundancy group a unit attention shall be generated for all initiators except the one
that issued the service action. When reporting the unit attention condition the additional sense coge shall

be

D.

If the IMMED bit is one and the create/modify redundancy group fails then a deferred error shall be reported.
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Table 90 - CREATE/MODIFY REDUNDANCY GROUP service action

Bit
7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (BBh)
1 RESERVED SERVICE ACTION (01h)
2 REDUNDANCY TYPE METHOD
3 RESERVED GRANULARITY OF UNITS
4 (MSB)
LUN_R
5 (LSB)
6 (MSB)
7
LIST LENGTH
8
9 (LSB)
10 CREATE/MODIFY RESERVED IMMEpP
11 CONTROL

The
red
MET|

The

HoD field.

REDUNDANCY GROUP METHOD field indicates the type of protection that shall be used within the
indancy group being created or modified. Sée“table 71 for the format of the REDUNDANCY| GROUP

GRANULARITY OF UNITS field indicatessif*bits, bytes, words, or logical blocks shall be used within the

reddindancy group being created or modified. See table 76 for the format of the GRANULARITY OF UNITS field.

The

LUN_R field specifies the addfess of the redundancy group that shall be created or modifief. If the

reqliested logical unit is not configurable the command shall be terminated with a CHECK CONPITION

stat
UNI

An

T NOT CONFIGURED.

Is. The sense key shall be-set to ILLEGAL REQUEST, and the additional sense code set to LOGICAL

mmediate (IMMED))bit of zero indicates that status shall be returned after the create/modify redyndancy

grolip operation<has completed. An IMMED bit value of one indicates that the target shall return status as

SO0

h as the command descriptor block and parameter list have been validated.
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The CREATE/MODIFY field is defined in table 91.

TABLE 91 - CREATE/MODIFY

Codes

Description

00b

01b

The target shall create a redundancy group and shall assign to the cre-
ated redundancy group the logical unit number contained in the LUN_R
field. If the addressed redundancy group already exists within the tar-
get the target shall modify the existing redundancy group as requested
inthe CREATE/MODIFIY REDUNDANCY GROUP service action. The
target may preserve the contents of protected space on completion of
a modify.

The target shall create a redundancy group and shall assign to the cre-

10b

11b

ated redundancy a logical unit number per the addressing rules (see
5.3.1). The LUN_R field shall be ignored.

The target shall modify the redundancy group addressed in the LUN-R
field. If the addressed redundancy group does not exist the targetshall
terminate the command with a CHECK CONDITION status.(Fhe sense
key shall be setto ILLEGAL REQUEST, and the additionalsense code
set to LOGICAL UNIT NOT CONFIGURED. The targét may preserve
the contents of protected space on completion of the<modify.

The target shall modify the redundancy group addressed in the LUN_R
field. If the addressed redundancy group doeshot exist the target shall
terminate the command with a CHECK CONDITION status. The sense
key shall be setto ILLEGAL REQUEST-and the additional sense code
set to LOGICAL UNIT NOT CONFIGURED. The target shall preserve
the contents of protected space.on completion of the modify.

CREATE/
ndancy

The CREATE/MODIFY REDUNDANCY GROUP parameter list (see table 92) contains a list of
MODIFY P_EXTENT DESCRIPTORS that shall be combihed to create or modify the addressed redd
grouip.
Table 92 - CREATE/MODIFY REDUNDANCY GROUP parameter list
Bit
6 5 4 3 2 1 0
Byte
CREATE/MODIFY P_EXTENT DESCRIPTORS(S) (if any)
0
CREATE/MODIFY P_EXTENT DESCRIPTOR 0
27
n-27
CREATE/MODIFY P_EXTENT DESCRIPTOR X
n

The CREATE/MODIFY P_EXTENT DESCRIPTOR contains information the target shall use to control the protected
space mapping of the p_extent. See table 93 for the format of the CREATE/MODIFY P_EXTENT DESCRIPTOR.
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Table 93 - Data format of CREATE/MODIFY P_EXTENT DESCRIPTOR

Bit
7 6 5 4 3 2 1 0
Byte
0
P_EXTENT DESCRIPTOR
11
12 SETPAT RESERVED PRESERVE RESERVED DEFERCAL
13 RESERVED
14 RESERVED
15 PROTECTED SPACE PATTERN
16 (MSB)
17
START CHECK DATA INTERLEAVE UNIT
18
19 (LSH)

20 |STRSPARE| (MSB)
21
22

NUMBER OF UNITS OF CHECK DATA

23 (LSE)

24 (MSB)
25
26
27 (LSH)

NUMBER OF UNITS OF USER DATA

Thel P_EXTENT DESCRIPTOR defines the boundaries of the protected space mapping information cdntained
in the CREATE/MODIFY P_EXTENT DESCRIPTOR. See table 17 for a description of the P_EXTENT DESCR|PTOR.

All bits and fields-within the CREATE/MODIFY P_EXTENT DESCRIPTOR shall be bounded by the p_extent. It is
not pn errorfor a group of p_extents that define a redundancy group to contain different parametets within
the CREATE/MODIFY P_EXTENT DESCRIPTORS.
A deferreeatettatebi(DEFEREAL6F Zero-htHeates-the-target-shalrecaletiate—eheck-edatabetore the
CREATE/MODIFY REDUNDANCY GROUP service action returns status. A DEFERCAL bit of one indicates
the target shall recalculate check data after the CREATE/MODIFY REDUNDANCY GROUP service action
returns status.

A preserve protected space bit (PRESERVE) of zero indicates the protected space information shall be
vendor specific on completion of the CREATE/MODIFY REDUNDANCY GROUP service action. A
PRESERVE bit of one indicates the protected space information shall be preserved during the modification of
a redundancy group. If the PRESERVE bit is set to one and a create redundancy group is requested the
target shall terminate the command with a CHECK CONDITION status and the sense key shall be set to
ILLEGAL REQUEST with an additional sense code of INVALID FIELD IN PARAMETER LIST.

A set pattern bit (SETPAT) of zero indicates the protected space information contained within the protected
space shall be vendor specific. The PROTECTED SPACE PATTERN field shall be ignored when the SETPAT bit
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is zero. A SETPAT bit of one indicates the pattern contained within the PROTECTED SPACE PATTERN field shall

ber

eplicated throughout the protected space.

The START CHECK DATA INTERLEAVE UNIT field contains the location of the first unit of check data within the
p_extent.

It is not required that the start check data interleave unit be located at the beginning of the first logical block
address of the p_extent. All units between the beginning of the first logical block address of the p_extent
and the start check data interleave unit value shall be protected space. The START CHECK DATA INTERLEAVE
UNIT field shall be ignored if the NUMBER OF UNITS OF CHECK DATA field equals zero or if the STRSPARE bit is
one.

A start with spare (STRSPARE) bit is only valid for the P+S redundancy method of redundancy (see 5.3.2.12)

and
STR

Wh
sha

The
che

The

profected space within the p_extent:

6.6.

The

grodip be deleted. On successful completion of this service action a unit attention shall be generats

initi
add

I} [T H L TR ") 'l £ (1 'l AL ") B (1 1 ") (i
<>lall DT TyTurcu 1ol alt UtNIST TTITUTOUS UT TTUUTNUAriCy. VVTITTT U T o TTUuTiuaricy Trhctrnouis St

SPARE bit of zero indicates mapping of this p_extent shall follow the pattern:

a) START CHECK DATA INTERLEAVE UNIT;

b) NUMBER OF UNITS OF CHECK DATA (XOR);
€) NUMBER OF UNITS OF CHECK DATA (spare);
d) NUMBER OF UNITS OF USER DATA,;

e) repeat from b until end of p_extent.

bn the P+S redundancy method is selected a STRSPARE bit of one indicates mapping of this p
| follow the pattern:

a) NUMBER OF UNITS OF CHECK DATA (spare);
b) NUMBER OF UNITS OF USER DATA,;

€) NUMBER OF UNITS OF CHECK DATA (XOR);
d) NUMBER OF UNITS OF CHECK DATA (spare);
€) NUMBER OF UNITS OF USER DATA,;

f) repeat from c until end of p_extent.

NUMBER OF UNITS OF CHECK DATA field cofitains the number of consecutive units to be rese
Ck data within the p_extent.

NUMBER OF UNITS OF USER DATA field contains the number of consecutive units to be rese

1.4 DELETE REDUNDANCY GROUP service action
DELETE REDUNDANCY GROUP service action (see table 94) requests that the selected redu

htors except thevene that issued the service action. When reporting the unit attention condi
tional sense“code shall be set to REDUNDANCY GROUP DELETED.

ected a

_extent

rved for

ved for

ndancy

d for all
tion the
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Table 94 - DELETE REDUNDANCY GROUP service action

B'?/itte 7 6 4 3 2 1 0
0 OPERATION CODE (BBh)
1 RESERVED SERVICE ACTION (02h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_R
5 (LSH)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED,
11 CONTROL

The
logi
The
NO

LUN_R field specifies the address of the redundancy group that the target shall delete. If the refjuested
cal unit has not been configured the command“shall be terminated with a CHECK CONDITION status.
sense key shall be set to ILLEGAL REQUEST, and the additional sense code set to LOGICAL UNIT
I CONFIGURED. If the selected redundancy group contains any assigned ps_extents the command

shall be terminated with CHECK CONDJITION status and the sense key shall be set to ILLEGAL

RE(

6.6.

The

reddindancy group(s).

1.5 REBUILD P_EXTENT service action

DUEST with an additional sense code ‘of REMOVE OF LOGICAL UNIT FAILED.

REBUILD P_EXTENT service action (see table 95) requests the rebuild of all or part of one pr more

102
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Table 95 - REBUILD P_EXTENT service action

B?/itg 7 6 5 4 3 2 1 0
0 OPERATION CODE (BBh)
1 RESERVED SERVICE ACTION (03h)
2 RESERVED
3 RESERVED
4 RESERVED
5 RESERVED
6 (MSB)
7
LIST LENGTH
8
9 (LSB)
10 RESERVED REBUILD RESERVED IMMED
11 CONTROL

An
com
des

The
REB

UILD field.
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mmediate (IMMED) bit of zero indicates that status shall be returned after the rebuild operation has
pleted. An IMMED bit value of one indicates that\the target shall return status as soon as the co
Criptor block and parameter list have beenvalidated.

mmand

REBUILD field specifies the rebuild instructions the target shall use. See table 96 for the format of the
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Table 96 - Rebuild types

Codes

Description

00b

01b

All assigned space associated with the selected p_extent shall be rebuilt.
The list of redundancy group(s) in the REBUILD P_EXTENTS parameter
list shall be ignored.

Protected space associated with overlapping redundancy groups shall be
successfully rebuilt multiple times for a successful completion of the RE-
BUILD P_EXTENT service action. The order of the rebuilds is vender
specific.

All assigned space association with the selected p_extent shall be rebuilt

If the rebuild operation fails to complete successfully and4he*IMMED bit is zero the command shall b
d with a CHECK CONDITION status. The sense key shall be set to HARDWARE ERROR, and

natg
ditid

The

10b

11b

USing any associated redundancy group. The list of redundancy group(s)
in the REBUILD P_EXTENTS parameter list shall be ignored.

Any protected space associated with overlapping redundancy groups
shall only be successfully rebuilt one time for the successful completion
of the REBUILD P_EXTENT service action. There is no indication of a
failure if an overlapped redundancy group fails to rebuild.

All assigned space associated with the selected p_extent shall be rebuilt.
Any redundancy group(s) listed in the REBUILD P_EXTENT parameter
list shall not be used to rebuild any part of the selected p_extent.

Any protected space associated with overlappifg redundancy groups
shall be successfully rebuilt at least one time-fora successful completion
of the REBUILD P_EXTENT service action,

Reserved

nal sense code set to REBUILD FAILURE OCCWRED.

REBUILD P_EXTENT parameter list (seetable 97) contains the p_extent to be rebuilt and

redyindancy groups to not be used to rebuild:the p_extent.

e termi-
the ad-

a list of
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Table 97 - REBUILD P_EXTENT parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0
P_EXTENT DESCRIPTOR
11
LUN_R(S) (if any)
12 RESERVED
13 RESERVED
14 (MSB)
LUN_RO
15 (LSB)
n-3 RESERVED
n-2 RESERVED
n-1 (MSB)
LUNSR X
n (LSB)

Theg P_EXTENT DESCRIPTOR defines the boundaries of the rebuild. See table 17 for a descriptioh of the
P_EKTENT DESCRIPTOR.

The LUN_R field(s) specifies the address(es) of the redundancy group(s) that shall not be used tg rebuild
the p_extent.

6.6./1.6 REBUILD PERIPHERALDEVICE service action

The REBUILD PERIPHERAL DEVICE service action (see table 98) requests the rebuild of all of part of
one|or more redundancy-group(s) located on a selected peripheral device.
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Table 98 - REBUILD PERIPHERAL DEVICE service action

B'?/itte 7 6 4 3 2 1 0
0 OPERATION CODE (BBh)
1 RESERVED SERVICE ACTION (04h)
2 RESERVED
3 RESERVED
4 RESERVED
5 RESERVED
6 (MSB)
7
LIST LENGTH
8
9 (LSB)
10 RESERVED REBUILD RESERVED IMMED
11 CONTROL

An
com
des

The
REB

UILD field.

mmediate (IMMED) bit of zero indicates that status shall be returned after the rebuild operation has
pleted. An IMMED bit value of one indicates that\the target shall return status as soon as the cdmmand
Criptor block and parameter data have been-validated.

REBUILD field specifies the rebuild instructions the target shall use. See table 99 for the format of the
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Table 99 - Rebuild types

Codes

Description

00b

01b

All assigned space associated with the selected peripheral device shall

be rebuilt. The list of redundancy group(s) in the REBUILD PERIPHERAL
DEVICES parameter list shall be ignored.

Protected space associated with overlapping redundancy groups shall be
successfully rebuilt multiple times for a successful completion of the RE-
BUILD PERIPHERAL DEVICE service action. The order of the rebuilds

is vendor specific.

All assigned space associated with the selected peripheral device shall

If th
natg
ditid

The

10b

11b

be rebuilt using any associated redundancy group. The list of redundancy
group(s) in the REBUILD PERIPHERAL DEVICES parameter list shall be
ignored.

Any protected space associated with overlapping redundancy groups
shall only be successfully rebuilt one time for the successful eompletion
of the REBUILD PERIPHERAL DEVICE service action. There“is no indi-
cation of a failure if an overlapped redundancy group fails to rebuild.

All assigned space associated with the selected pesipheral device shall
be rebuilt. Any redundancy group(s) listed in the REBUILD PERIPHER-
AL DEVICE parameter list shall not be used to4ebuild any part of the se-
lected peripheral device.

Any protected space associated with overlapping redundancy groups
shall be successfully rebuilt at least one time for a successful completion
of the REBUILD PERIPHERAL DEVICE service action.

Reserved

E rebuild operation fails to complete successfully and the IMMED bit is zero the command shall b
d with a CHECK CONDITION status. The sense key shall be set to HARDWARE ERROR, and
nal sense code set to REBUILD FAILURENOCCURED.

REBUILD PERIPHERAL DEVICE parameter list (see table 100) contains the peripheral devi

rebdilt and a list of redundancy groups te not be used to rebuild the peripheral device.

e termi-
the ad-

re to be
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Table 100 - REBUILD PERIPHERAL DEVICE parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 RESERVED
1 RESERVED
2 (MSB)
LUN_P
3 (LSB)
LUN_R(S) (if any)
4 RESERVED
5 RESERVED
6 (MSB)
LUN RO
7 (LSB)
n-3 RESERVED
n-2 RESERVED
n-1 (MSB)
LUN_R X
n (LSB)
The| LUN_P FIELD specifies the address efithe peripheral device to be rebuilt.
The LUN_R field(s) specifies the address(es) of the redundancy group(s) that shall not be used tg rebuild
the peripheral device.
6.6.1.7 RECALCULATE CHECK DATA service action
Thel RECALCULATE CHECK DATA service action (see table 101) requests the target to recalculate check
data within a redutidancy group. If the recalculate operation fails to complete successfully and the IMMED
bit is zero the . éemmand shall be terminated with a CHECK CONDITION status. The sense key shall be set
to HARDWARE ERROR, and the additional sense code set to RECALCULATE FAILURE OCCURRED.
If the MMED bit is one and the recalculate fails then a deferred error shall be reported.
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Table 101 - RECALCULATE CHECK DATA service action

B?/itg 7 6 5 4 3 2 1 0
0 OPERATION CODE (BBh)
1 RESERVED SERVICE ACTION (05h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_R
5 (LSB)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED ALLRG IMMEpP
11 CONTROL

If Al
sha

LRG equals zero the LUN_R field specifies the address of the redundancy group for which th
| recalculate the check data. If the requested [ogical unit has not been configured the comma

be terminated with a CHECK CONDITION status-The sense key shall be set to ILLEGAL REQUE

the

An
com
des

additional sense code set to LOGICAL UNIT NOT CONFIGURED.

mmediate (IMMED) bit of zero indicates that status shall be returned after the recalculate opera
pleted. An IMMED bit value of onelindicates that the target shall return status as soon as the cg
Criptor block has been validated-

An all redundancy group bit (ALRG) of zero indicates the recalculation of check data shall only occu

add
all r

6.6.

The
with

ressed redundancy grfoup. An ALLRG bit of one indicates the recalculation of check data shall
bdundancy groups within the target. The LUN_R field shall be ignored when the ALLRG bit is one

1.8 VERIFY €HECK DATA service action

VERIFYACHECK DATA service action (see table 102) requests that check data be verified co
the pprotected space within a redundancy group.

b target
nd shall
ST, and

ion has
mmand

r on the
ccur on

nsistent
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Table 102 - VERIFY CHECK DATA service action

B?/itg 7 6 5 4 3 2 1 0
0 OPERATION CODE (BBh)
1 RESERVED SERVICE ACTION (06h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_R
5 (LSB)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED CONTVER |RESERVED| ALLRG IMMED
11 CONTROL

If AL
datg
CHI
cod

An
com
des

An
add

reddindancy groups within the target. The LUN_R field shall be ignored when the ALLRG bit is one.

Ac
CON
VEH
one

LRG equals zero the LUN_R field specifies the address of the redundancy group that shall have its check
L verified. If the requested logical unit has not been configured the command shall be terminated with a
FCK CONDITION status. The sense key shall-be set to ILLEGAL REQUEST, and the additional sense
e set to LOGICAL UNIT NOT CONFIGURED.

mmediate (IMMED) bit of zero indicates that status shall be returned after the verification operation has
pleted. An IMMED bit value of onelindicates that the target shall return status as soon as the cdqmmand
Criptor block has been validated-

hil redundancy group bit (akLRG) of zero indicates the verification of check data shall only occuf on the
ressed redundancy group. An ALLRG bit of one indicates the verification of check data shall occpr on all

bntinuous verification bit (CONTVER) of zero indicates the check data shall be verified only pnce. A
TVER bit of\@ne indicates the check data shall be continuously verified. Verification shall continug until a
RIFY CHECK DATA service action is requested with the CONTVER bit set to zero and the ALLRG hit set to
or the ALLRG bit set to zero and the LUN_R field set to the address of the redundancy group that |s equal

to ttlle LUN_R from the original VERIFY CHECK DATA service action.

NOTE 24 - If continuous verification is selected the verification executes as a background operation within
the target in a vendor specific manner. Continuously may be defined as only verifying check data
associated with the LBA range of any write commands that occur within the range on LBA_Vs that overlay
a redundancy group that has continuous verification enabled.

Any verification failures occurring before the VERIFY CHECK DATA service action has completed shall
cause the target to terminate the command with a CHECK CONDITION status. The sense key shall be set
to MEDIUM ERROR, and the additional sense code shall be set to MISCOMPARE DURING VERIFY
OPERATION.

Any verification failures occurring after the VERIFY CHECK DATA service action has completed shall
cause the target to generate a unit attention condition for all initiators. When reporting the unit attention
condition the additional sense code shall be set to MISCOMPARE DURING VERIFY OPERATION.
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The relationship between the VERIFY VOLUME SET CHECK DATA service action and the VERIFY
CHECK DATA service action when both service actions have requested the same area be verified is
vendor specific. This standard only requires the requested area be verified.
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6.7 VOLUME SET (IN) command

6.7.1 VOLUME SET (IN) command service actions

The service actions for the VOLUME SET(IN) command are listed in table 103.

Table 103 - Service actions for volume set (in) command

Service name Service Type Subclause
action
REPORT BASIC VOLUME SET 03h B 6.7.1.1
REPORT STORAGE ARRAY CONFIGURATION 02h S 6.21.2
REPORT UNASSIGNED VOLUME SETS 01h ] 6.7:1.3
REPORT VOLUME SETS 00h G 6.7.1.4
RESERVED 04h-17h
VENDOR SPECIFIC 18h-1Fh
Key: B = Service action implementation is mandatory if basic configuration methad is implemented.
G = Service action implementation is mandatory if general configuration’method is implemented.
O = Service action implementation is optional.
S = Service action implementation is mandatory if simple configuration method is implemepted.

6.7.1.1 REPORT BASIC VOLUME SET service action

Thel REPORT BASIC VOLUME SET service action (see table 104) requests that information regargling the
selgcted volume set within the target be sent to the applicatior’client. This service action differs from the
REFPORT VOLUME SET service action (see 6.7.1.4) in thatit does not report detailed information on the
mapping of the user data.

Table 104 - REPORT,.BASIC VOLUME SET service action

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (BEh)
1 RESERVED SERVICE ACTION (03h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_V
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED
11 CONTROL

The LUN_V field specifies the address of the volume set for which information shall be reported per table
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108. If the requested logical unit has not been configured the command shall be terminated with a CHECK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the additional sense code set
to LOGICAL UNIT NOT CONFIGURED.

The REPORT BASIC VOLUME SET parameter list is defined in table 105.

Table 105 - REPORT BASIC VOLUME SET parameter list

Bit
7 6 5 4 3 2 1 0
Byte
O RESERVED
1 RESERVED
2 RESERVED EQSPRD RESERVED
3 RESERVED VOLUME SET STATE
4 (MSB)
5
CAPACITY
6
7 (LSH)
8 (MSB)
BYTESPER BLOCK
9 (LSB)
10 (MSB) REPORT BASIC VOLUNIE SET PERIPHERAL DEVICE DESCRIPTOR LIST
LENGTH
11 (LSB)
REPORT BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR(S)
12 .
REPQRTBASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR (First)
Length
(x+11) (Length>0
n-(y+1)
REPORT BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR (Last)
n (Length y)

An equal user data spreading (EQSPRD) bit of zero indicates the target is configured such that the user data
is spread in a nonuniform manner over the peripheral devices associated with the addressed volume set.
An EQSPRD bit of one indicates the target is configured such that the user data is spread in a uniform
manner over all the peripheral devices associated with the addressed volume set.

The VOLUME SET STATE field is defined in table 42.

The capAcCITY field indicates the size of the user data addressed volume set in logical blocks.

The BYTES PER BLOCK field indicates the size, in bytes, of the logical blocks in the capACITY field.

The REPORT BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR LIST LENGTH field specifies the length in

bytes of the following list of REPORT BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR(S).
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The REPORT BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR contains a list of peripheral devices
associated with the addressed volume set. See table 106 for the format of the REPORT BASIC VOLUME SET
PERIPHERAL DEVICE DESCRIPTOR field.

TABLE 106 - REPORT BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR

Bit 7 6 5 4 3 2 1 0
Byte

0

LUN_P

1

2 RESERVED

3 WEIGHTING OF USER DATA

4 RESERVED

5 RESERVED

6 (MSB)

ASSOCIATED REDUNDANCY GROUPS LIST LENGTH
7 (LSB)
LUN_R(S)
8
LUN=R (First)

9

10 RESERVED

11 RESERVED
n-3

LUN_R (Last)

n-2
n-1 RESERVED

n RESERVED

Thel LUNCP field indicates the address of a peripheral device associated with the addressed volumg set.
ThewEtsHTING-OF USER-DATAfeteHhReh

+ o Basbrar-ai-thawrah-Haa ril P H | pA| =Y I t d
reatC St e PoTnoTT Ot vorormet—SCtrsStapatity pracct ot electe

peripheral device.

NOTE 25 - The WEIGHTING OF USER DATA fields may contain the same values as the target
received from the application client or it may be calculated using an equation. One example of
an equation that may be used by the target to calculate the value in the WEIGHTING OF USER
DATA field is dw = (vc)/c where:

¢ = that portion of the capacity from the peripheral device identified by the LUN_P field that is assigned
to the selected volume set,

dw = value to be placed into the WEIGHTING OF USER DATA field, and

vc = value of the CAPACITY field.
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The ASSOCIATED REDUNDANCY GROUP LIST LENGTH field specifies the length in bytes of the following list of
LUN_R(s).

The LUN_R field specifies the address of the redundancy group(s) associated with the addressed volume
set.

6.7.1.2 REPORT STORAGE ARRAY CONFIGURATION service action

The REPORT STORAGE ARRAY CONFIGURATION service action (see table 107) requests that
information regarding the selected volume set be sent to the application client. If this service action
requests information on a volume set that has more than one associated redundancy group the target shall
terminate the command with a CHECK CONDITION status. The sense key shall be set to ILLEGAL
REQUEST, and the additional sense code set to INVALID FIELD IN CDB.

Table 107 - REPORT STORAGE ARRAY CONFIGURATION service action
Bit
Byte 7 6 5 4 3 2 T 0
0 OPERATION CODE (BEh)
1 RESERVED SERVICE,ACTION (02h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_V
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSH)
10 RESERVED
11 CONTROL
Thel LUN_V field)specifies the address of the volume set for which information shall be reported pier table
108} If the requested logical unit has not been configured the command shall be terminated with a CHECK
CONDITION*status. The sense key shall be set to ILLEGAL REQUEST, and the additional sense dode set
to LOGICAL UNIT NOT CONFIGURED.
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The REPORT CONFIGURATION parameter list is defined in table 108.

Table 108 - REPORT CONFIGURATION parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 RESERVED
1 REDUNDANCY GROUP METHOD
2 BUSPROC RESERVED EQSPRD RESERVED
3 RESERVED VOLUME SET STATE.
4 (MSB)
5
CAPACITY
6
7 (LSB)
8 (MSB)
BYTES PER BLOCK
9 (LSH)
10 (MSB)
NORMAL USER DATA TRANSFER SIZE
11 (LSB)
12 RESERVED
13 REBUILD/RECALCULATE PRIORITY
14 PERCENTAGE OF SEQUENTIAL READ TRANSFERS
15 PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS
16 RESERVED
17 RESERVED
18 (MSB)
VOLUME SET PERIPHERAL DEVICE DESCRIPTOR LIST LENGTH
19 (LSB)
VOLUME SET PERIPHERAL DEVICE DESCRIPTOR(S)
20
VOLUME SET PERIPHERAL DEVICE DESCRIPTOR (First)
23
n-3
VOLUME SET PERIPHERAL DEVICE DESCRIPTOR (Last)
n

The REDUNDANCY GROUP METHOD field (see table 71) indicates the type of protection being used within the
redundancy group associated with the addressed volume set. For a description of the redundancy group
methods see 5.3.2.12.

An equal user data spreading (EQSPRD) bit of zero indicates the volume set is configured such that the user
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data is spread in a nonuniform manner over the peripheral devices associated within the addressed
volume set. An EQSPRD bit of one indicates the volume set is configured such that the user data is spread
in a uniform manner over all the peripheral devices associated within the addressed volume set.

A bus protection (BUSPROC) bit of zero indicates that the volume set is configured such that a single bus
failure causes the application client to lose access to user data. A BUSPROC bit of one indicates that the
volume set is configured such that single bus failure does not cause the application client to lose access to
any user data.

The vVOLUME SET STATE field is defined in table 42.

The capACITY field indicates the size of the user data region in the addressed volume set in logical blocks.

ThersyTES PERBrockfretdindicatesthe—size;imbytes;of thetogicatbtocksinthecapacttrfretchand the
NORMAL USER DATA TRANSFER SIZE field.

Thg NORMAL USER DATA TRANSFER SIZE field indicates the number of logical blocks the target g¢xpects
during a normal user data transfer. A NORMAL USER DATA TRANSFER SIZE field of zerog.indiCates the target
has|received no direction on the size of user data transfers.

Thg REBUILD/RECALCULATE PRIORITY field indicates the priority the targetyplaces on doing a|rebuild
operation or a recalculate operation. See table 109 for a description of the contents of the REBUILD/
RECALCULATE PRIORITY field.

Table 109 - Rebuild/recalculate priority selection

Codes Description

00h Indicate the target has received no direction on the priority placed on
doing rebuilds or recalculates arthat the associated redundancy group
is configured as no redundangcy.

01lh Indicates the target shall-suspend rebuild and recalculate operations
during all read/write reguests from any application client.

02h-FEh An indication of the priority the target places on doing a rebuild opera-
tion or a recalculate operation. Generally, larger values indicate a
greater priorityfor the rebuild and recalculate operations over applica-
tion client (éad/write requests which results in shorter rebuild and re-
calculate_times.

FFh Indicates the target shall not accept any read/write requests from an
application client until the rebuild or recalculate operation is complete.

Thel PERCENTAGE OF SEQUENTIAL READ TRANSFERS field indicates the percent of times the target gxpects
reaxs of sequential logical blocks on consecutive user data read transfers. See table 110 for a degcription
of the contents of-the PERCENTAGE OF SEQUENTIAL READ TRANSFERS field.

TABLE 110 - PERCENTAGE OF SEQUENTIAL READ TRANSFERS

Codes Description
fa) Tk taraat b " nrada. P2 HY o -tk PATRP-NZE 1PN H 1) £ —alat
J e I.(AIHCI. IMAOS TUCULTTVOU T Uuimrecotiurt rure JCqUCIILI(AIIL)’ UT UOoCTT UdLld

read transfers.

1-100 The percent of times the target expects reads of sequential logical
blocks on consecutive user data read transfers.
101-127 Reserved

128-255 Vendor Specific

The PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS field indicates the percent of times the target expects
writes of sequential logical blocks on consecutive user data write transfers. See table 111 for a description
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of the contents of the PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS field.

TABLE 111 - PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS

Codes Description
0 The target has received no direction on the sequentiality of user data
write transfers.
1-100 The percent of times the target expects writes of sequential logical
blocks on consecutive user write read transfers.
101-127 Reserved

128-255 Vendor Specific

Th
follg

wing VOLUME SET PERIPHERAL DEVICE DESCRIPTOR(S).

MOFUME-SEF RERIPHERALPDEVCE DESCRIRFORHSTFLENGTH-field-specifies-thelenath-in-byvtes of the
WO ot RERRHRERAEDEHEEDBE RHHORHAENGHHEeHG-SP He—+eRgH—H—y+

Theg VOLUME SET PERIPHERAL DEVICE DESCRIPTOR(S) are a list of peripheral devices associated yith the

add

field.

The| LUN_P field indicates the address of'a-peripheral device associated with the addressed volume

Thel WEIGHTING OF USER DATA fieldLindicates the portion of the volume set’s capacity and the redy
grodip’s placed on the selected-peripheral device.

ressed volume set. See table 112 for the format of the VOLUME SET PERIPHERAL DEMVICE DES

TABLE 112 - VOLUME SET PERIPHERAL DEVICE DESCRIPTOR

RIPTOR

Bit
Byte 7 6 5 4 3 2 1 0
0
LUNP
1
2 RESERVED
3 WEIGHTING OF USER DATA

received from the~application client or it may be calculated using an equation. One example
DATA field is\dw = (vc)/c where:

¢ = thatportion of the capacity from the peripheral device identified by the LUN_P field that is a4
to the-selected volume set,
dw,= value of WEIGHTING OF USER DATA field, and

A=At £+l N =W ST IV PN P2
Ve — vaiaC UT OTC  CARFACTT T TTCTUY

6.7.1.3 REPORT UNASSIGNED VOLUME SETS service action

an equation that may be used by the target to calculate the value in the WEIGHTING OF USER

set.

ndancy

NOTE 26 - The WEIGHTING OF USER DATA fields may contain the same values as the target

of

signed

The REPORT UNASSIGNED VOLUME SETS service action (see table 113) requests that an identifier for
each configured volume set, that does not already have a LUN_V assigned within the target be sent to the
application client.
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B?/itg 7 6 5 4 3 2 1 0
0 OPERATION CODE (BEh)
1 RESERVED SERVICE ACTION (01h)
2 RESERVED
3 RESERVED
4 RESERVED
5 RESERVED
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED,
11 CONTROL

The REPORT UNASSIGNED VOLUME SETS parameter list (see table 114) contains a four-byte| header
tha{ contains the length in bytes of the parameter’list and a list of REPORT UNASSIGNED VOLUME SET
DESCRIPTORS. The list of REPORT UNASSIGNED VOKUME SET DESCRIPTORS shall be a list of all the configured
volyme sets within the target that do not have a'LUN_V assigned.
Table 114 - RERORT UNASSIGNED VOLUME SETS parameter list
Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
REPORT UNASSIGNED VOLUME SETS LIST LENGTH (n-3)
2
3 (LSH)
REPORT UNASSIGNED VOLUME SET DESCRIPTORS(S) (if any)
4 REPORT UNASSIGNED VOLUME SET DESCRIPTOR (First)
X+3 (Length x)
n-y+1 REPORT UNASSIGNED VOLUME SET DESCRIPTOR (Last)
n (Length y)
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The REPORT UNASSIGNED VOLUME SETS LIST LENGTH field specifies the length in bytes of the following
REPORT UNASSIGNED VOLUME SET DESCRIPTOR(S).

The REPORT UNASSIGNED VOLUME SET DESCRIPTOR is defined in table 115.

Table 115 - Format of REPORT UNASSIGNED VOLUME SET DESCRIPTOR

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
1 (L'SH)
2
IDENTIFIER
n

The| IDENTIFY LIST LENGTH field specifies the length in bytes of the following IDENTIFIER.

The IDENTIFIER field is the vital product data device identification page'(83h) as defined in the [SCSI-3
Primary Commands (ISO/IEC 14776-311) standard.

6.7.1.4 REPORT VOLUME SETS service action

The REPORT VOLUME SETS service action (see table 1¥6) requests that information regarding|volume
setq within the target be sent to the application client.

Table 116 - REPORTVOLUME SETS service action

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (BEh)
1 RESERVED SERVICE ACTION (00h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_V
5 (LSB)
6 (MSB)
7
ALLOCATION LENGTH
8
9 (LSB)
10 RESERVED RPTSEL
11 CONTROL

If the RPTSEL bit is one, the LUN_V field specifies the address of the volume set for which information shall
be reported per table 117. If the requested logical unit has not been configured the command shall be

120

SCSI Controller Commands-2


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

terminated with a CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the
additional sense code set to LOGICAL UNIT NOT CONFIGURED.

A report selected bit (RPTSEL) of zero indicates the target shall report on all the volume set(s) within the
target. The LUN_V field shall be ignored when the RPTSEL bit is zero. A RPTSEL bit of one indicates the target
shall only report information on the volume set addressed by the LUN_V field.

The REPORT VOLUME SETS parameter list (see table 117) contains a four-byte header that contains the
length in bytes of the parameter list and a list of REPORT VOLUME SET DESCRIPTORS.

Table 117 - REPORT VOLUME SETS parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
REPORT VOLUME SET LIST LENGTH (n-3)
2
3 (LSB)
REPORT VOLUME SET DESCRIPFQRS(S) (if any)
4 REPORT VOLUME SET ,DESCRIPTOR (First)
X+3 (Length x)
n-y+1 REPORT VOLUME SET DESCRIPTOR (Last)
n (Length y)
Thel REPORT VOLUME SET LIST LENGTH field specifies the length in bytes of the following REPORT VOLUME SET
DES[CRIPTOR(S).
The] REPORT VOLUME SET DESCRIPTOR is defined in table 118.
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Table 118 - Format of REPORT VOLUME SET DESCRIPTOR

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
LUN_V

1 (LSB)
2 RESERVED

3 RESERVED

4 RESERVED GRANULARITY OF UNITS

5 RESERVED THE VOLUME SET STATE

6 (MSB)

7

PS_EXTENT STRIPE LENGTH

8

9 (LSH)
10 (MSB)

11

PS_EXTENT INTERLEAVE DEPTH

12

13 (LSB)
14 (MSB)

REPORTVOLUME SET DESCRIPTOR LIST LENGTH
15 (LSB)
VOLUME SET PS_EXTENT DESCRIPTOR(S)
16
VOLUME SET PS_EXTENT DESCRIPTOR (First)
36
n-20
VOLUME SET PS_EXTENT DESCRIPTOR (Last)
n

The LUN_V field specifies the address of the volume set to which the information listed in this REPORT
VOLUME SET DESCRIPTOR is associated.

The GRANULARITY OF UNITS field indicates if bits, bytes, words, or logical blocks are being used within the
volume set being created or modified. See table 76 for the format of the GRANULARITY OF UNITS field.

The vVOLUME SET STATE field is defined in table 42.

The PS_EXTENT STRIPE LENGTH field contains the number of contiguous ps_extents counted before looping
back to the first ps_extent of the current stripe.

The PS_EXTENT INTERLEAVE DEPTH field contains the number of stripes counted before continuing onto the
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next consecutive ps_extent beyond the current stripe.

The VOLUME SET PS_EXTENT LIST LENGTH field specifies the length in bytes of the following VOLUME SET
PS_EXTENT DESCRIPTOR(S).

The VOLUME SET PS_EXTENT DESCRIPTOR contains a list of assigned ps_extents and the assigned

ps_extents user data mapping for the addressed volume set. See table 119 for the format of the VOLUME
SET PS_EXTENT DESCRIPTOR field.

TABLE 119 - VOLUME SET PS_EXTENT DESCRIPTOR

Pt

Byte 7 6 5 4 3 2 1 0

0
11

PS_EXTENT DESCRIPTOR

12 RESERVED NOCHKSKIP RESERVED INCDEC

13 RESERVED
14
15
16 (MSB)
17
18

LUN_R

USER DATA STRIPE DEPTH

19 (LSH)

Segqtable 81 for a description of the PS "EXTENT DESCRIPTOR field.

An |ncrement/decrement bit (INCDEC) of zero indicates logical blocks within the ps_extent have been
mapped in ascending order.AAnINCDEC bit of one indicates the logical blocks within the ps_extent have
beeh mapped in descending order.

A np check data skip. bit/(NocHKsKIP) of zero indicates the target did not count any units defined afs check
data in mapping the-user data stripe depth. A NOCHKSKIP bit of one indicates the target counted all units
defined as chegkidata in mapping the user data stripe depth.

The| LUN_R-field specifies the address of the redundancy group whose formation created the ps_extent.

Theg USER DATA STRIPE DEPTH field contains the number of contiguous units counted within a pg_extent
before proceeding to the next ps_extent.

6.8 VOLUME SET (OUT) command

6.8.1 VOLUME SET (OUT) command service actions

The service actions for the VOLUME SET(OUT) command are listed in table 120.

SCSI Controller Commands-2 123


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

Table 120 - Service actions for VOLUME SET (OUT) command

with configuration support.

with configuration support.
O = Service action implementation is optional.

with configuration support.

Service name Service Type Subclause
action
ASSIGN LUN_V 07h o] 6.8.1.1
CONTROL GENERATION OF CHECK DATA 00h o] 6.8.1.2
CONTROL WRITE OPERATIONS 01lh o] 6.8.1.3
CREATE/MODIFY BASIC VOLUME SET 09h BC 6.8.1.4
CREATE/MODIFY STORAGE ARRAY CONFIGURATION 08h SC 6.8.1.5
CREATE/MODIFY VOLUME SET 02h GC 6.8.1.6
DEASSIGN LUN_V 06h o] 6.8.1.7
DEEETFEVOEUMESET B3k © 6-6-4.8
RECALCULATE VOLUME SET CHECK DATA 04h @) 6:8.1.9
VERIFIY VOLUME SET CHECK DATA 05h o] 6:8.1/10
RESERVED 0Ah-17h
VENDOR SPECIFIC 18h-1Fh
K

ey: BC = Service action implementation is mandatory if basic configuration methed is implemented

GC = Service action implementation is mandatory if general configuration:method is impleménted

SC = Service action implementation is mandatory if simple configuration method is implemeénted

6.8.[l.1 ASSIGN LUN_V service action

The] ASSIGN LUN_V service action requests a LUN_V be assigned to an already configured volume set. If
the |assign operation fails to complete successfullysxthe command shall be terminated with a CHECK
CONDITION status. The sense key shall be set t&. HARDWARE ERROR, and the additional senge code
set fo ASSIGN FAILURE OCCURRED. On suceessful completion of this service action a unit attention
shall be generated for all initiators except the*ane that issued the service action. When reporting [the unit

attention condition the additional sense codé& shall be set to VOLUME SET REASSIGNED.
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Table 121 - ASSIGN LUN_V service action

Bit
7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (BFh)

1 RESERVED SERVICE ACTION (07h)

2 RESERVED

3 RESERVED

4 (MSB)

LUN_V

5 (LSB)

6 (MSB)

7

LIST LENGTH

8

9 (LSB)

10 RESERVED ENABLE RANGE RESERYED

11 CONTROL
The LUN_V field, if used (see table 122), specifies the address the volume set shall be assigned. If the
LUN_V is already assigned to another volume set'within the target the command shall be terminated with
a CHECK CONDITION status. The sense key.shall be set to ILLEGAL REQUEST, and the additional

sen

The

e code set to MULTIPLY ASSIGNED LOGICAL UNIT.

ENABLE RANGE field is defined in table*122.

Table 122 - ENABLE RANGE

Codes

Description

00b

01b

The target shall assign the logical unit number
in LBA_V to the selected unassigned volume
set.

Assign a LUN_V to the volume set selected in
the IDENTIFIER parameter list. The LUN_V field
shall be ignored. The target shall assign a logi-

10b

11b

carunitumber to the unassigneu vouarre set
per the addressing rules (see 5.3.1)

Assign LUN_V(s) to all unassigned volume sets
within the selected target. The LUN_V field and
the IDENTIFIER parameter list shall be ig-
nored. The target shall assign a logical unit
number(s) to each unassigned volume set(s)
per the addressing rules (see 5.3.1)

Reserved

The IDENTIFIER parameter list (see table 123) contains a four-byte header that contains the length on
bytes of the parameter list and an IDENTIFIER.
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Table 123 - IDENTIFIER parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
1
IDENTIFIER LIST LENGTH (n-3)
2
3 (LSB)
4
IDENTIFIER
n

The

The
Prin

6.8.
The

gen
disg

IDENTIFIER LIST LENGTH field specifies the length in bytes of the following IDENFIFIER.

IDENTIFIER field is the vital product data device identification page (83h)‘as defined in the

hary Commands (ISO/IEC 14776-311) standard.

1.2 CONTROL GENERATION OF CHECK DATA service action

CONTROL GENERATION OF CHECK DATA service action (see table 124) requests t
eration of check data within the underlaying redundancy group(s) of a volume set be eng

bled.

Table 124 - CONTROL GENERATION OF CHECK DATA service action

B'?/'tte 7 6 5 4 3 2 1 0
0 OPERATION CODE (BFh)
1 RESERVED SERVICE ACTION (00h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_V
5 (LSH)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED DISCHK |RESERVED| ALLVLU |RESERVED
11 CONTROL

SCSI-3

hat the
bled or

If the ALLVLU bit is zero, the LUN_V field specifies the address of the volume set that shall have the
generation of check data contained within the underlaying redundancy group(s) enabled or disabled. If the
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requested logical unit has not been configured the command shall be terminated with a CHECK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST, and the additional sense code set
to LOGICAL UNIT NOT CONFIGURED.

An all volume set bit (ALLVLU) of zero indicates that the check data generation being enabled/disabled shall
only be enabled/disabled within the underlaying redundancy group(s) of the addressed volume set. An
ALLVLU bit of one indicates that the check data generation being enabled/disabled shall be enabled/
disabled within the underlaying redundancy group(s) of all volume set(s) within the target. The LUN_V field
shall be ignored if the ALLVLU bit is one.

A disable check data bit (DISCHK) of zero indicates the generation of check data contained within all of the
underlaying redundancy group(s) of the selected volume set(s) shall be enabled. A DISCHK bit of one
indicates the generation of check data contained within all of the underlaying redundancy group(s) of the
selgetetvottme—setts)strattbedisabted—Generatiomof chreckdata—shattbeditsabtedmmtitra CONTROL
GEINERATION OF CHECK DATA service action is requested with the DISCHK bit set to zero ang-thg ALLVLU
bit §et to one or the ALLVLU bit set to zero and the LUN_V field set to the address of the volume~sdt that is
equpl to the LUN_V from the original CONTROL GENERATION OF CHECK DATA service action.

A REDUNDANCY GROUP (OUT) command’s CONTROL GENERATION OF CHECK, DATA servicg action
shall not cause the generation of check data to be enabled if the generation of check data was disabled
usirjg the VOLUME SET (OUT) command’s CONTROL GENERATION OF CHECK DATA service action.

6.8.[1.3 CONTROL WRITE OPERATIONS service action

The CONTROL WRITE OPERATIONS service action (see table 125) requests that write operations to a
volyme set be enabled or disabled. This service action overrides-any wp bit settings defined in the mode
parameter header within the device-type specific commands sgt\standards (see 1).

Thig service action shall cause the following commands.to be enabled/disabled:

a) ERASE command;

b) FORMAT command;

¢) WRITE command;

d) WRITE FILE MARKS command;
e) WRITE LONG command,;

f) WRITE SAME command;

g) WRITE & VERIFY command.
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Table 125 - CONTROL WRITE OPERATIONS service action

B?/itg 7 6 5 4 3 2 1 0
0 OPERATION CODE (BFh)
1 RESERVED SERVICE ACTION (01h)
2 RESERVED
3 RESERVED
4 (MSB)
LUN_V
5 (LSB)
6 RESERVED
7 RESERVED
8 RESERVED
9 RESERVED
10 RESERVED DISWR” |RESERVED| ALLVLU |RESERYED
11 CONTROL

If tHe ALLVLU bit is zero, the LUN_V field specifies the address of the volume set that shall haye write
operations enabled or disabled. If the requested logical unit has not been configured the command ghall be
ternpinated with a CHECK CONDITION status.Fhe sense key shall be set to ILLEGAL REQUEST, [and the
addjtional sense code set to LOGICAL UNIT\NOT CONFIGURED.

An all volume set bit (ALLVLU) of zero indicates the write operation control shall only apply to the adflressed
volyme set. An ALLVLU bit of one indicates the write operation control shall apply to all volume set($) within
the farget. The LUN_V field shall belignored if the ALLVLU bit is one.

A disable write operations bit«(DISWR) of zero indicates write operations shall be enabled on the gelected
volyme set(s). When the DISWR bit is zero, on successful completion of this service action a unit gttention
shall be generated for all* initiators except the one that issued the service action. When reporting [the unit
atteption condition the additional sense code shall be set to OPERATOR SELECTED WRITE PERMIT. A
DISWR bit of one.indicates write operations shall be disabled on the selected volume set(s). When the
DISWR bit is ane;-on successful completion of this service action a unit attention shall be generated for all
initigtors except the one that issued the service action. When reporting the unit attention condition the
addjtional sense code shall be set to OPERATOR SELECTED WRITE PROTECT.

W 1 ball bhao A bladl e | COMTFROLANRITE ODCNDATIANC t d th
I Upcluuullo SHarBe-aHSanre Uit CoN T RO YW= O =RATTONSSEerHeEe (A\.A.IUII 1S ||:U|uc ed wi

the DISWR bit set to zero and the ALLVLU bit set to one or the ALLVLU bit set to zero and the LUN_V field set to
the address of the volume set that is equal to the LUN_V from the original CONTROL WRITE
OPERATIONS service action.

6.8.1.4 CREATE/MODIFY BASIC VOLUME SET service action

The CREATE/MODIFY BASIC VOLUME SET service action (see table 126) requests the creation of a new
volume set or the modification of an existing volume set. This service action differs from the CREATE/
MODIFY VOLUME SET service action (see 6.8.1.6) in that it does not provide detailed control over the
mapping of the user data. A volume set shall only be created or expanded using unassigned ps_extents
(see 5.3.2.11). If the create operation fails to complete successfully and the IMMED bit is zero the command
shall be terminated with a CHECK CONDITION status. The sense key shall be set to HARDWARE
ERROR, and the additional sense code set to CREATION OF LOGICAL UNIT FAILED. If the modification
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operation fails to complete successfully and the IMMED bit is zero the command shall be terminated with a
CHECK CONDITION status. The sense key shall be set to HARDWARE ERROR, and the additional sense
code set to MODIFICATION OF LOGICAL UNIT FAILED. On successful completion of this create/modify
basic volume set a unit attention shall be generated for all initiators except the one that issued the service
action. When reporting the unit attention condition the additional sense code shall be set to VOLUME SET

CR

EATED OR MODIFIED.

If the IMMED bit is one and the create/modify basic volume set fails then a deferred error shall be reported.

Table 126 - CREATE/MODIFY BASIC VOLUME SET service action

8# 7 5 5 2 3 2 1 0
Byte
0 OPERATION CODE (BFh)
1 RESERVED SERVICE ACTION (09h)
2 RESERVED
3 RESERVED EQSPRD RESERVED
4 (MSB)
LUN_V
5 (LSB)
6 (MSB)
7
LIST LENGTH
8
9 (LSB)
10 CREATE/MODIFY CONFIGURE RESERVED IMMEP
11 CONTROL
An pqual user data spreading (EQSPRD) bit of zero indicates the target may spread user dqta in a
nonpniform manner over the-peripheral devices associated with the volume set being created or modified.
A EQSPRD bit of one indicates the target shall spread user data in a uniform manner over all the pdripheral
dev|ces associated with’the volume set being created or modified.
The| LUN_V fieldspecifies the address of the volume set that shall be created or modified.
An |mmediate (IMMED) bit of zero indicates that status shall be returned after the create/modify basic
volymeé, set operation has completed. An IMMED bit of one indicates that the storage array shall return
status\as soon as the command descriptor block and parameter list have been validated
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The CONFIGURE field is defined in table 127.

TABLE 127 - CONFIGURE

Codes Description

00b Any unassigned ps_extent(s) within the target that received the CRE-
ATE/MODIFY BASIC VOLUME SET service action may be used to
configure the selected volume set to the requested capacity. Any CRE-
ATE/MODIFY PERIPHERAL DEVICE DESCRIPTORS (table 138) shall be ig-
nored.

01b The target shall use the CREATE/MODIFY BASIC VOLUME SET pa-
rameter list (table 134) to determine the configuration of the volume set.
The EQSPRD bit shall be ignored.

10b All unassigned p_extents within the target that received the CREATE/
MODIFIY BASIC VOLUME SET service action shall be configured jnto
a volume set. The VOLUME SET CAPACITY field (table 134) and any CRE-
ATE/MODIFY PERIPHERAL DEVICE DESCRIPTORS (table 138) shall bé,ig-
nored.

11b Reserved

The| cCREATE/MODIFY field is defined in table 128.

TABLE 128 - CREATE/MODIFY

Codes Description

00b The target shall create a volume setfand shall assign to the created
volume set the logical unit number contained in the LUN_V field. If the
addressed volume set alreadyexists within the target the target shall
modify the existing volume set as requested in the CREATE/MODIFY
BASIC VOLUME SET service action. The target may preserve the
contents of and access to-user data on completion of a modify.

01b The target shall credte a volume set and shall assign to the created
volume set logical\unit numbers per the addressing rules (see 5.3.1).
The LUN_V field‘shall be ignored.

10b The targetshall modify the volume set addressed in the LUN_V field. If
the addressed volume set does not exist the target shall terminate the
compiand with a CHECK CONDITION status. The sense key shall be
set to' ILLEGAL REQUEST, and the additional sense code set to LOG-
ICAL UNIT NOT CONFIGURED.The target may preserve the contents
of and access to user data on completion of the modify.

11b The target shall modify the volume set addressed in the LUN_vV field. If
the addressed volume set does not exist the target shall terminate the
command with a CHECK CONDITION status. The sense key shall be
set to ILLEGAL REQUEST, and the additional sense code set to LOG-
ICAL UNIT NOT CONFIGURED. The target shall preserve the con-
tents of and access to user data on completion of the modify.

The CREATE/MODIFY BASIC VOLUME SET parameter list (see table 129) contains capacity information
and a list of BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTORS that are used to create or modify the
addressed volume set.
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Table 129 - CREATE/MODIFY BASIC VOLUME SET parameter list

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
1
CAPACITY
2
3 (LSB)
4 (MSB)
BYTES PER BLOCK
5 (LSB)
6 (MSB)
BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR LISTA'ENGTH
7 (LSB)
BASIC VOLUME SET PERIPHERAL DEVICE DESERIPTOR(S)
8 BASIC VOLUME SET PERIPHERAL DEVICEDESCRIPTOR (First)
(X+7) (Length x)
-(yv+
n (y 1) BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR (Last)
n (Length y)

The

CAPACITY field contains the size to_canfigure the volume set in logical blocks. If the applicatign client

reqliests the volume set be modified-the size of the modified volume set shall be set to the valug in the

cap

The
zer(

The
follg

hcity field.

The

NOTE 27 - Attempts by.an application client to modify a volume set to a smaller capacity may
result in a loss of user data.

BYTES PER BLOCK field contains the size, in bytes, of the logical blocks in the capAcCITY field. A yalue of
in the BYTES RER BLOCK field shall indicate the number of bytes per logical block is 512.

BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR LIST LENGTH field specifies the length in bytgs of the
wing-listof BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR(S).

BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR contains information the target shall use td control

the user data mapping within peripheral devices. See table 130 for the format of the BASIC VOLUME SET
PERIPHERAL DEVICE DESCRIPTOR.
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Table 130 - Data format of BASIC VOLUME SET PERIPHERAL DEVICE DESCRIPTOR

Bit
Byte 7 6 5 4 3 2 1 0
0
LUN_P
1
2 RESERVED
3 WEIGHTING OF USER DATA
4 RESERVED
5 RESERVED
6 (MSB)
ASSOCIATED REDUNDANCY GROUPS LIST LENGTH
7 (LSB)
LUN_R(S)
8
LUN_R (First)
9
10 RESERVED
11 RESERVED
n-3
LUN_R (Last)
n-2
n-1 RESERVED
n RESERVED

The

The
cap
equ

LUN_P field defihes the address of the peripheral device to place user data.

WEIGHTING ©F USER DATA field contains a value used to calculate the portion of the volun
hcity to'place on the selected peripheral device. The target shall determine this capacity by u
ation™ &6 = (dw) x[(vc)/(Zdw)] where:

1ol

ne set’s
5ing the

= P HIWEP-C 3 1 28 BearHahkberal-clas ] $ -t [T W N
T CapPatity U tCPCITPTICTar GV T STTCCTCU T tTC TOIN_ T OO,

dw = value of WEIGHTING OF USER DATA field, and
vc = value of the cAPACITY field.

If the requested capacity (c) will not fit within the unassigned ps_extent area(s) on the addressed
peripheral device the target shall terminate the command with a CHECK CONDITION status. The sense
key shall be set to ILLEGAL REQUEST, and the additional sense code set to PARAMETER VALUE
INVALID.

The ASSOCIATED REDUNDANCY GROUPS LIST LENGTH field specifies the length in bytes of the following list of
LUN_Rs.

The LUN_R field(s) contains the address of the redundancy group(s) on the selected peripheral device to
associate the volume set being created or modified. Distribution of the volume sets’ user data between
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multiple redundancy groups is vendor specific.
6.8.1.5 CREATE/MODIFY STORAGE ARRAY CONFIGURATION service action

The CREATE/MODIFY STORAGE ARRAY CONFIGURATION service action (see table 131) requests the
creation of a new volume set and redundancy group, or the modification of an existing volume set and
redundancy group. A storage arrays’ volume set and redundancy group configuration shall only be created
or expanded using unassigned p_extents (see 5.3.2.10). If the create operation fails to complete
successfully and the IMMED bit is zero the command shall be terminated with a CHECK CONDITION
status. The sense key shall be set to HARDWARE ERROR, and the additional sense code set to
CREATION OF LOGICAL UNIT FAILED. If the modification operation fails to complete successfully and
the IMMED bit is zero the command shall be terminated with a CHECK CONDITION status. The sense key
shall be set to HARDWARE ERROR, and the additional sense code set to MODIFICATION OF LOGICAL

UNIFFAHED—Omsuccessfo-comptetiomof-thiscreatefmodify-storage—arrayconfiguratromaomitgttention
shall be generated for all initiators except the one that issued the service action. When reporting the unit
atteption condition the additional sense code shall be set to VOLUME SET CREATED OR MODIFIED.
If the IMMED bit is one and the create/modify storage array configuration fails then a deferred error shall be
reported.
Table 131 - CREATE/MODIFY STORAGE ARRAY CONFIGURATION service action
Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODFE' (BFh)
1 RESERVED SERVICE ACTION (08h)
2 REDUNDANCY GROUP METHOD
3 BUSPROC RESERVED EQSPRD RESERVED
4 (MSB)
LUN_V
5 (LSB)
6 (MSB)
7
LIST LENGTH
8
9 (LSH)
10 CREATE/MODIFY CONFIGURE RESERVED IMMEP
11 CONTROL

The REDUNDANCY GROUP METHOD field indicates the type of protection that shall be used within the
redundancy group being created or modified. See table 71 for the format of the REDUNDANCY GROUP
METHOD field.

The REDUNDANCY GROUP METHOD field shall only indicate the minimum amount of protection required by the
redundancy group being configured or modified. See table 85 for the minimum requirements for each type
of redundancy.

An equal user data spreading (EQSPRD) bit of zero indicates the target may spread user data in a
nonuniform manner over the peripheral devices associated with the volume set being created or modified.
A EQSPRD bit of one indicates the target shall spread user data in a uniform manner over all the peripheral
devices associated with the volume set being created or modified.

SCSI Controller Commands-2 133


https://iecnorm.com/api/?name=c7647a5ae7b1aa5d073e2f8f1b834a9e

14776-342 © ISO/IEC:2000(E)

A bus protection (BUSPROC) bit of zero indicates that the target may be configured such that a single bus
failure may cause the application client to lose access to user data within the volume set being created or
modified. A BUSPROC bit of one indicates that the target shall be configured so a single bus failure shall not
cause the application client to lose access to any user data within the volume set being created or

modified.

The LUN_V field specifies the address of the volume set that shall be created or modified.

An immediate (IMMED) bit of zero indicates that status shall be returned after the create/modify storage
array operation has completed. An IMMED bit of one indicates that the storage array shall return status as

soon as the command descriptor block and parameter list have been validated.

The CoONFIGURE field is defined in table 132.

TABLE 132 - CONFIGURE

Codes

Description

00b

01b

10b

11b

Any unassigned p_extent(s) within the target that received the CRE-
ATE/MODIFY STORAGE ARRAY CONFIGURATION serviceaction
may be used to configure the selected volume set and.redundancy
group to the requested capacity. Any CREATE/MODIFY, PERIPHERAL DE-
VICE DESCRIPTORS (table 138) shall be ignored.

The target shall use the CREATE/MODIFY SFORAGE ARRAY CON-
FIGURATION parameter list (table 134) to determine the configuration
of the volume set and redundancy group.'\The EQSPRD bit shall be ig-

nored.

All unassigned p_extents within the target that received the CREATE/
MODIFIY STORAGE ARRAY CONFIGURATION service action shall
be configured into a volume set'and a redundancy group. The VOLUME
SET CAPACITY field (table 134) and any CREATE/MODIFY PERIPHERAL DE-
VICE DESCRIPTORS (table*138) shall be ignored.

Reserved

134
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The CcREATE/MODIFY field is defined in table 133.

TABLE 133 - CREATE/MODIFY

Codes

Description

00b

The target shall create a volume set and a redundancy group and shall
assign to the created volume set the logical unit number contained in
the LUN_V field. The target shall assign to the created redundancy

group a logical unit number per the addressing rules (see 5.3.1). If the
addressed volume set already exists within the target the target shall
modify the existing volume set and its associated redundancy group as
requested in the CREATE/MODIFY STORAGE ARRAY CONFIGURA-
TION service action. The target may preserve the contents of and ac-

cass-taousar data an camnlation aof 2 maodifyv
toHSel—Gata—oh pHeHOR-0+a e

01b

10b

11b

The target shall create a volume set and a redundancy group, and
shall assign to the created volume set and redundancy group logical
unit numbers per the addressing rules (see 5.3.1). The LUN_V(field
shall be ignored.

The target shall modify the volume set addressed in the(EUN_V field
and its associated redundancy group. If the addressed volume set
does not exist the target shall terminate the command with a CHECK
CONDITION status. The sense key shall be setto ILLEGAL RE-
QUEST, and the additional sense code set ta LOGICAL UNIT NOT
CONFIGURED.The target may preserve the.contents of and access to
user data on completion of the modify.

The target shall modify the volume set addressed in the LUN_V field
and its associated redundancy group. If the addressed volume set
does not exist the target shall tesminate the command with a CHECK
CONDITION status. The sense key shall be set to ILLEGAL RE-
QUEST, and the additional’sense code set to LOGICAL UNIT NOT
CONFIGURED. The target shall preserve the contents of and access
to user data on completion of the modify.

Thel CREATE/MODIFY STORAGE ARRAYCONFIGURATION parameter list (see table 134) conta|
data mapping information and a list of ‘€REATE/MODIFY PERIPHERAL DEVICE DESCRIPTORS that are

create or modify the addressed volume set and its associated redundancy group.

ns user
used to
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Table 134 - CREATE/MODIFY STORAGE ARRAY CONFIGURATION parameter list

Bit
7 6 5 4 3 2 1 0

Byte

0 (MSB)

1

CAPACITY

2

3 (LSB)

4 (MSB)

BYTES PER BLOCK
5 (LSB)
6 (MSB)
NORMAL USER DATA TRANSFER SIZE

7 (LSB)

8 RESERVED

9 REBUILD/RECALCULATE PRIORITY

10 PERCENTAGE OF SEQUENTIAL READ TRANSFERS

11 PERCENTAGE OF SEQUENTIAL'WRITE TRANSFERS

CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTORS(S) (if any)
12
CREATE/MODJFY/PERIPHERAL DEVICE DESCRIPTOR O
15
n-3
CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTOR X
n

The
and

CAPACITY field.contains the size of the combined user data and check data to configure the vol
the redundance group in logical blocks. If the application client requests the volume set/redu

grolip be madified the size of the modified volume set/redundancy group shall be set to the valu

cap

Acity field.

NQ@TE 28 - The actual capacity, in blocks, of the configured volume set depends on the selected type

ime set
ndancy
e in the

of

protection (e.g., copy redundancy would result in an actual capacity half the value in the cAPACITY field).
The application client should use the REPORT STORAGE ARRAY CONFIGURATION service
action (6.7.1.2) to determine the final capacity of a newly configured volume set.

NOTE 29 - Attempts by an application client to modify a volume set to a smaller capacity may result in a
loss of user data.

The BYTES PER BLOCK field contains the size, in bytes, of the logical blocks in the capaciITY field and the
NORMAL USER DATA TRANSFER SIZE field. A value of zero in the BYTES PER BLOCK field shall indicate the
number of bytes per logical block is 512.

The NORMAL USER DATA TRANSFER SIZE field contains the number of logical blocks the application client
normally requests transferred on each user data transfer. The target shall treat the NORMAL USER DATA
TRANSFER SIZE field as an advisory parameter. A NORMAL USER DATA TRANSFER SIZE field of zero indicates
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the application client is providing no direction on the size of user data transfers.

The REBUILD/RECALCULATE PRIORITY field contains the priority the target should place on doing a rebuild
operation or a recalculate operation. The target shall treat the REBUILD/RECALCULATE PRIORITY field as an
advisory parameter. If the REDUNDANCY GROUP METHOD field contains a zero (i.e., no redundancy) then the
target shall ignore the REBUILD/RECALCULATE PRIORITY field. See table 135 for a description of the contents
of the REBUILD/RECALCULATE PRIORITY field.

Table 135 - Rebuild/recalculate priority selection

Codes Description

00h The application client is providing no direction regarding the priority of
rebuilds or recalculates

UInh The target shall suspend rebuild and recalculate operations auring all
read/write requests from any application client.

02h-FEh An indication of the priority the target should place on doing a rebuild
operation or a recalculate operation. Generally, larger values,indicate
a greater priority for the rebuild and recalculate operation overapplica-
tion client read/write requests resulting in shorter rebuildand recalcu-
late times.

NOTE 30 - The effect of different rebuild/recalculate
priorities is to increase and decrease the’ performance of a
target. Lower values increase performance but at a cost of
being exposed to data loss for;a-fonger time. Higher
values decrease performance, but keep the exposure to
data loss at a minimum.

FFh The target shall not accept anyfead/write requests from an application
client until the rebuild or recaleulate operation is complete. All attempts
to read or write shall be, | terminated with a CHECK CONDITION sta-
tus. The sense key shall'be set to ILLEGAL REQUEST, and the addi-
tional sense code set\to LOGICAL UNIT NOT READY, REBUILD IN
PROGRESS or LOGICAL UNIT NOT READY, RECALCULATION IN
PROGRESS.

Thel PERCENTAGE OF SEQUENTIAL READ-TRANSFERS field contains the percent of times an application|client is
expected to do reads of sequentialifogical blocks on consecutive user data read transfers. The target shall
treat the PERCENTAGE OF SEQUENTIAL READ TRANSFERS field as an advisory parameter. See table 136 for a
destription of the contents of the PERCENTAGE OF SEQUENTIAL READ TRANSFERS field.

\TABLE 136 - PERCENTAGE OF SEQUENTIAL READ TRANSFERS

Codes Description
0 The application client is providing no direction on the sequentiality of
user data read transfers.
1-100 The percent of times an application client is expected to do reads of se-
guential logical blocks on consecutive user data read transfers.
101-127 Reserved

128-255 Vendor Specific

The PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS field contains the percent of times an application client
is expected to do writes of sequential logical blocks on consecutive user data write transfers. The target
shall treat the PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS field as an advisory parameter. See table 137
for a description of the contents of the PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS field.
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TABLE 137 - PERCENTAGE OF SEQUENTIAL WRITE TRANSFERS

Codes Description
0 The application client is providing no direction on the sequentiality of
user data write transfers.
1-100 The percent of times an application client is expected to do writes of se-
guential logical blocks on consecutive user write read transfers.
101-127 Reserved

128-255 Vendor Specific

ThercREATEMOBIRY-RERIPHERAL DEVCE BESCRIRTOR-coRtansinformationthetarget shallusetg-centrol the
uselr data mapping within peripheral devices. See table 138 for the format of the CREATE/MODIFY
PER|PHERAL DEVICE DESCRIPTOR.

Table 138 - Data format of CREATE/MODIFY PERIPHERAL DEVICE DESCRIPTOR

Bit
Byte 7 6 5 4 3 2 1 0
0
LUN_P
1
2 RESERYED
3 WEIGHTING. OF USER DATA

The| LUN_P field defines the address of the peripheral device to place user data.

Thel WEIGHTING OF USER DATA field contaipsta value used to calculate the portion of the volume sgt's and
redyindancy group’s capacity to place on-the selected peripheral device. The target shall deternjine this
cappcity by using the equation ¢ =.(dw) x [(vc)/(Zdw)] where:

¢ = capacity of the peripheral device selected in the LUN_P field,
dw = value of WEIGHTING-OF USER DATA field, and
vc = value of the CARACITY field.

If the requested capacity (c) will not fit within the unassigned p_extent area(s) on the addressed peripheral
dev|ce the target.shall terminate the command with a CHECK CONDITION status. The sense key ghall be
set [o ILLEGAL/REQUEST, and the additional sense code set to PARAMETER VALUE INVALID.

6.8[1.6 CREATE/MODIFY VOLUME SET service action

Th I\nl_l\'l'l_ll\llf'\l'\ll_\l AWZ/aY I ET W 1 il o sl o kbl 120\ « +ha
CHREATEMVTO DT VvV O oMo =T—SefHee (.A\.'LIUII \QCC L(AIJIU TI I IUunQL\) e \JIU(AI.IUII o1 a new

volume set or the modification of an existing volume set. If the create operation fails to complete
successfully and the IMMED bit is zero the command shall be terminated with a CHECK CONDITION
status. The sense key shall be set to HARDWARE ERROR, and the additional sense code set to
CREATION OF LOGICAL UNIT FAILED. If the modification operation fails to complete successfully and
the IMMED bit is zero the command shall be terminated with a CHECK CONDITION status. The sense key
shall be set to HARDWARE ERROR, and the additional sense code set to MODIFICATION OF LOGICAL
UNIT FAILED. On successful completion of this CREATE/MODIFY VOLUME SET service action a unit
attention shall be generated for all initiators except the one that issued the service action. When reporting
the unit attention condition the additional sense code shall be set to VOLUME SET CREATED OR
MODIFIED.

If the IMMED bit is one and the create/modify volume set fails then a deferred error shall be reported.
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Table 139 - CREATE/MODIFY VOLUME SET service action

Bi
t 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (BFh)
1 RESERVED SERVICE ACTION (02h)
2 RESERVED
3 RESERVED GRANULARITY OF UNITS
4 (MSB)
LUN_V
5 (LSB)
6 (MSB)
7
LIST LENGTH
8
9 (LSH)
10 CREATE/MODIFY RESERVED IMMEpP
11 CONTROL

The
volu

The]
logi
sen
SUJ

An
ope
the

GRANULARITY OF UNITS field indicates if bits, bytes, words, or logical blocks shall be used within the
me set being created or modified. See table 76\for the format of the GRANULARITY OF UNITS fieldl.

LUN_V field specifies the address of the volume set that shall be created or modified. If the requested
cal unit is not configurable the command shall be terminated with a CHECK CONDITION status. The
e key shall be set to ILLEGAL REQUEST, and the additional sense code set to LOGICAL UNIT NOT
PPORTED.

mmediate (IMMED) bit of zero.indicates that status shall be returned after the create/modify vollime set
Fation has completed. An‘WMMED bit value of one indicates that the target shall return status as soon as
command descriptor Block and parameter list have been validated.
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The CcREATE/MODIFY field is defined in table 140.

The

info
the

140

TABLE 140 - CREATE/MODIFY

Codes

Description

00b

01b

The target shall create a volume set and shall assign to the created
volume set the logical unit number contained in the LUN_V field. If the
addressed volume set already exists within the target the target shall
modify the existing volume set as requested in the CREATE/MODIFIY
VOLUME SET service action. The target may preserve the contents of
and access to user data on completion of a modify.

The target shall create a volume set and shall assign to the created
volume set a logical unit number per the addressing rules (see 5.3.1).

10b

11b

I'he LUN_V Tield shall be Ignored.

The target shall modify the volume set addressed in the LUN_V field.\f
the addressed volume set does not exist the target shall terminate)the
command with a CHECK CONDITION status. The sense key, shall be
set to ILLEGAL REQUEST, and the additional sense code set'to LOG-
ICAL UNIT NOT CONFIGURED. The target may preserve’the con-
tents of and access to user data on completion of the\modify.

The target shall modify the volume set addressed in'the LUN_V field. If
the addressed volume set does not exist the target shall terminate the
command with a CHECK CONDITION status«Fhe sense key shall be
set to ILLEGAL REQUEST, and the additional sense code set to LOG-
ICAL UNIT NOT CONFIGURED. The target shall preserve the con-
tents of and access to user data on completion of the modify.

CREATE/MODIFY VOLUME SET parameter list{(see table 141) contains user data m
‘mation and a list of CREATE/MODIFY PS_EXTENT DESGRIPTORS that shall be combined to create o
pddressed volume set.

apping
modify
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Table 141 - CREATE/MODIFY VOLUME SET parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
1
PS_EXTENT STRIPE LENGTH

2

3 (LSB)

4 (MSB)

5

PS_EXTENT INTERLEAVE DEPTH
6
7 (LSB)
CREATE/MODIFY PS_EXTENT DESCRIPTORS(S),(if any)
8
CREATE/MODIFY PS_EXTENT DESERIPTOR O
27
n-19
CREATE/MGDIFY PS_EXTENT DESCRIPTOR X

n
Thel PS_EXTENT STRIPE LENGTH field specifies the number of contiguous ps_extents the target shgll count
befgre looping back to the first ps_extent of the current stripe. The looping shall continue until all the units
of alps_extent are used up or theValue in the PS_EXTENT INTERLEAVE DEPTH field is reached.
If the number of ps_extents within the current create volume set request is not an exact multiple of the
PS_EXTENT STRIPE LENGIH\i€ld the command shall be terminated with a CHECK CONDITION stafus. The
senge key shall be setto ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN
PARAMETER LIST.(Itis not an error if the PS_EXTENT STRIPE LENGTH field is not an even multiple of stripes
and|a modify volume set was requested.
Thg PS_EXTENT INTERLEAVE DEPTH field specifies the number of stripes the target shall count before
confinuing,the mapping into the next consecutive ps_extent beyond the current stripe. If the current stripe

edlast ps_extent the target shall continue the mapping at the first ps_extent. The mappi

If the value in the PS_EXTENT STRIPE LENGTH field is equal to the number of ps_extents within the
modify/create volume set request, the PS_EXTENT INTERLEAVE DEPTH field shall be ignored.

The CREATE/MODIFY PS_EXTENT DESCRIPTOR contains information the target shall use to control t

g shall

current

he user

data mapping (see 5.3.2.14) within the ps_extent. See table 142 for the format of the CREATE/MODIFY

PS_EXTENT DESCRIPTOR.
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