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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE-3 (SCSI-3) —

Part 351: Medium changer commands (SMC)

FOREWORD

SO (International Orqganization for Standardization) and IFC (International Flectrotechnical Commission)

form

he specialized system for worldwide standardization. National bodies that are members of 1SO/or
participate in the development of International Standards. Their preparation is entrusted to (tech
committees; any ISO and IEC member body interested in the subject dealt with may participate” in
preparatory work. International governmental and non-governmental organizations liaising with.1S© and
blso participate in this preparation.

n the field of information technology, ISO and IEC have established a joint /technical comm
SO/IEC JTC 1. Draft International Standards adopted by the joint technical commiittee are circulatd
hational bodies for voting. Publication as an International Standard requires approval by at least 75 % o
hational bodies casting a vote.

The formal decisions or agreements of IEC and ISO on technical matters expréss, as nearly as possibl
nternational consensus of opinion on the relevant subjects since each technical committee has represent|
from all interested IEC and ISO member bodies.

EC, ISO and ISO/IEC Publications have the form of recommendations’for international use and are accq
by IEC and ISO member bodies in that sense. While all reasonable efforts are made to ensure tha
echnical content of IEC, ISO and ISO/IEC Publications is accurate, IEC or ISO cannot be held responsib
he way in which they are used or for any misinterpretation by~ahy end user.

n order to promote international uniformity, IEC and 4SO member bodies undertake to apply IEC, ISO
SO/IEC Publications transparently to the maximum extent possible in their national and regional publicaf
Any divergence between any ISO/IEC Publication and\the corresponding national or regional publication sk
be clearly indicated in the latter.

SO and IEC provide no marking procedure_to, indicate their approval and cannot be rendered responsibl
any equipment declared to be in conformity_with an ISO/IEC Publication.

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

No liability shall attach to IEC (cor 1SO or its directors, employees, servants or agents including indiV
experts and members of their\{echnical committees and IEC or ISO member bodies for any personal in
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (incly
egal fees) and expenses_arising out of the publication of, use of, or reliance upon, this ISO/IEC publicati
any other IEC, ISO or ISQ/IEC publications.

Attention is drawn, to the normative references cited in this publication. Use of the referenced publicatio
ndispensable forthe correct application of this publication.

Attention is~drawn to the possibility that some of the elements of this International Standard may be the su
bf patentyights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

rnational Standard ISO/IEC 14776-351 was prepared by subcommittee 25: Interconneg
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The list of all parts of ISO/IEC 14776 series, under the general title Information technology —
Small computer system interface (SCSI), can be found on the IEC web site.

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION

This International Standard defines the SCSI commands and model for independent medium
changer devices and attached medium changer functions integrated into other SCSI devices.

The SCSI-3 Medium Changer Commands (SMC) standard specifies the commands and
external behavioural characteristics of a device server that declares itself a medium changer in
the device type field of the INQUIRY command response data. This standard also specifies the
behaviour of the attached medium changer commands available when the medium changer
MCHNGR bit is set to one in INQUIRY command response data.

SMC is specified independent of any service delivery subsystem used to carry commands,
conmand parameter data, command response data and status. The SMC standard conforms to
the requirements specified in the SCSI-3 Architecture Model (SAM) standard.

Thig International Standard forms part of the series of SCSI standards as shown-in Figure 1}

Common Access Method

Device-Type Specific Command Sets

SharedCommand Set

Transport Protocols

Architecture Model

Physical Interconnects

Figure 1 — General structure of SCSI standards

F' racl chowvie tha aonaral ctriintiirn ~Af QOQ] 2 ctandarde Tha finiirn 1o Nt intand~Ad - imrl
igire~t-shows-the-general-structure-of-SCSI-3-standards—he-figure-is-nrotintended-te-mply a

relationship such as a hierarchy, protocol stack or system architecture.

At the time this standard was generated examples of the SCSI-3 general structure included:

Physical Interconnects
Fibre Channel — Physical and Signalling Interface
SCSI-3 Parallel Interface
SCSI-3 Fast-20 Parallel Interface
SCSI Parallel Interface — 2 [ISO/IEC 14776-112]
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Transport Protocols
SCSI-3 Interlocked Protocol [ISO/IEC 14776-211]
SCSI-3 Fibre Channel Protocol Version 3 [ISO/IEC 14776-223]
SCSI Serial Bus Protocol — 2 [ISO/IEC 14776-232]
Shared Command Set
SCSI-3 Primary Commands-2 [ISO/IEC 14776-452]
Device-Type Specific Command Sets
SCSI-3 Block Commands [ISO/IEC 14776-321]

Arc

Cor

NOT

The
SCH
SCH

The
a bi

S5CSI-3 Enclosure Services [ISO/IEC 14776-371]
5CSI-3 Stream Commands [ISO/IEC 14776-331]
SCSI-3 Medium Changer Commands (this standard)
5CSI-3 Controller Commands [ISO/IEC 14776-341]
S5CSI-3 Controller Commands — 2 [ISO/IEC 14776-342]
S5CSI-3 Multimedia Command Set

S5CSI-3 Multimedia Command Set — 2 [ISO/IEC 14776-362]
hitecture Model

S5CSI-3 Architecture Model [ISO/IEC 14776-411]

hmon Access Method

S5CSI Common Access Method [ISO/IEC 9316-2]

F  See bibliography for full references and availability ef\the documents.

term SCSI is used wherever it is not necessary to distinguish between the version

bl1—2. The term SCSI-3 in this standard\refers to versions of SCSI defined since SCSI-2.

SCSI-3 Medium Changer Command Set (SMC) standard is divided into seven clauses
bliography, as follows.

[lause 1 Scope

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

[lause 3 descrilies" definitions, symbols, abbreviations and conventions used in
standard.

Clause 4 js“an overview of this standard.
lause 5 describes the model for this device class.
[lause,6 describes the commands and responses.

q
q
q
q

lause 7 describes the parameters.

5 of

bl. The Small Computer System Interface—2 [ISO/IEC 9316:1995] is referred to herein as

and

this

Bibliography.
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Scope

parf of ISONEC 14776 defines the command set extensions for npnrgfinn of SCSI| med

ium

cha
typq

Thig

2

The
datd
the

ISO
SCJ

ISO
Pari

3

3.1
Thig
SM

3.1.

hger devices and command set extensions that allow medium changer functions in\o
s of SCSI devices.

SCSI-3 Medium Changer Commands standard

medium changer device in the DEVICE TYPE field of the INQUIRY command response
pver a SCSI service delivery subsystem,

bermits an application client to access the medium changer functions in a logical unit
sets the MCHNGR bit in INQUIRY command response data,

Hefines commands to manage the operation of SCSI medium-changer devices.
Normative references

following referenced documents are indispensable for the application of this document.
d references, only the edition cited applies.\For undated references, the latest editio
referenced document (including any amendments) applies.

IEC 14776-411, Information technolegy — Small Computer System Interface — Part
b1-3 Architecture Model (SCSI-3 SAM)

IEC 14776-452, Information technology — Small Computer System Interface (SCS
452: Primary Commands-2 (SPC-2)

Definitions, symbols and abbreviations
Definitions
clause contains’ a glossary of special terms used in this standard. These terms app

C and do noticonstitute a comprehensive glossary for SCSI-3.

L

ad

valyenin“the ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER fields of REQU

itional sense code

ther

pbermits an application client to communicate with a logical unit that declares itself to be a

lata

that

For
n of

111:

EST

SENSE command response data (see SPC)

3.1.2

application client
object that is the source of SCSI commands. Further definition of an application client may be
found in the SCSI-3 Architecture Model (SAM)

3.1.

3

attached medium changer
medium changer that accepts commands issued to the same logical unit as a primary SCSI
device that is not a medium changer


https://iecnorm.com/api/?name=65553f58eb2e3532ea2c50678b8d721e

14776-351 © ISO/IEC:2007(E) -9-

3.1.4

autosense data

sense data that is automatically delivered to the application client by the device server
protocol-specific manner when a command completes with a CHECK CONDITION
COMMAND TERMINATED status (see SAM)

3.1.5
byte
indicates an 8-bit construct

in a
or

3.1.
command

reqliest describing a unit of work to be performed by a device server
A d¢tailed definition of a command may be found in SAM.

3.1.

command descriptor block
structure up to 16 bytes in length used to communicate commands from lan application clie
a device server

3.1.
data transfer element

conponent of a medium changer used to access the data stored on a volume
It is|the address in a medium changer element space of agprimary device.

tailed definition of a device service request may be found in SAM.

3.1.40
devjice type
typqg of device (or device model) implemented by the device server

3.1.411

element
addfressable physical component of a medium changer device that can serve as the locatio
a removable unit of data storage medium

3.1./12

extent

extgnt is a\specified number of logical blocks, typically identified by a starting logical b
addfress(and a count of the number of blocks in the extent

nt to

n of

ock

3.1.13
field
a group of one or more contiguous bits

3.1.14

hard reset

a target response to a reset event or TARGET RESET task management function
A detailed definition of hard reset may be found in SAM.
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15
t

a device with the characteristics of a primary computing device, typically a personal computer,
workstation, minicomputer, mainframe computer or auxiliary computing device or server
A host includes application clients, one or more initiators and may in some cases take on a

targ

3.1.
imp

et role.

16
ort/export element

a location within a medium changer device that can be accessed by both the medium transport

elen

nents and by the onerator or an external device
J Ll

3.1.

independent medium changer

am

3.1.
init
a S
proq

A detailed definition of an initiator may be found in SAM.

3.1.

linked command

one
disd

A detailed definition of a linked command may befound in SAM.

3.1.
log
an

con

A detailed definition of a logical unitmay be found in SAM.

1

17

pdium changer addressed as a separate SCSI device or logical unit

18

ator
CSI device containing application clients that generate device 'service requests to
essed in a device server

19
in a series of SCSI commands executed by a sifgle task, which collectively make

rete 1/0 operation

20

cal unit

externally addressable entity withinda target that implements a SCSI device model
ains a device server

cal unit number

ncoded 64-bit identifier for a logical unit
tailed definition of.a‘logical unit number may be found in SAM.

nget

be

p a

and

a medium changer mechanizes the movement of media to and from the device that records on
or reads from the media

3.1.24
medium transport element
a component of a medium changer device that is used to move volumes

3.1.25

one

value of 1, the logical true condition of a variable
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3.1.26

page

several commands use regular parameter structures that are referred to as pages
These pages are identified with a value known as a page code.

3.1.27

port

a portion of the service delivery interface of a SCSI-3 device

A SCSI-3 device may have more than one port. Each port may attach to the same or a different
physical interface.

3.1.28

primary device

dev|ce for reading or writing data on medium
Examples are magnetic disk drives, cartridge tape drives, optical disk drives¢and CD-ROM
drives. Use in a medium changer environment implies that the device supports removable
volymes.

3.1.29

protocol-specific

requirements for the referenced item are defined by a SCSI-3 protocol standard
A d¢tailed definition of protocol-specific may be found in SAM.

3.1.p0

SC$l device
a device that is connected to a service delivery subsystem and supports a SCSI applicgtion
profocol

A d¢tailed definition of a SCSI device may be found in SAM.

3.1.31

SC$Il domain
the [interconnection of two or more SGSI devices and a service delivery subsystem forms a
SC$I domain

A d¢tailed definition of a SCSI domain may be found in SAM.

3.1.32

senjse data
Datg describing an error or device exception condition that a device server delivers tq an
application client (see-SPC)
Senjse data maytbhe-delivered in response to a REQUEST SENSE command or as auto-sgnse
data.

3.1.33
sense’key
con[;m‘.s of the sense key field of REQUEST SENSE command responsedata |

3.1.34

service delivery subsystem

the part of a SCSI I/O system that transmits service requests to a logical unit and returns
logical unit responses to an initiator

A detailed definition of a service delivery subsystem may be found in SAM.

3.1.35

status

one byte of response information sent from a device server to an application client upon
completion of each command

A detailed definition of status may be found in SAM.
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3.1.36
storage element
component of a medium changer device used only for physical storage of a volume

3.1.37
system
one or more SCS| domains operating as a single configuration

3.1.38

oup

a group of tasks within a logical unit, whose interaction is dependent on the queuing and ajuto-
confingent allegiance rules defined in SAM

3.1.41
third-party
when used in reference to RESERVE or RELEASE commands, third-party means a reservdtion
made on behalf of another device

For|example, a processor device requests*that a direct-access device reserve itself for us
a sgquential-access device.

Y
o
<

3.1.42

unifattention condition
ate that a logical unit maintains while it has asynchronous status information to repoft to

one|or more initiators

A detailed definition of the unit attention condition may be found in SAM.

3.1.E3

vendor-specific

an ifem (e.g.,@"bit, field, code value, etc.) that is not defined in this standard
Thig item may be vendor specific.

3.1.44
volume
recording media and its carrier that is removable from a primary device and may be moved
from one element to another by a medium changer

3.1.45

volume rotation

process of changing the orientation of a volume

In particular, volume rotation refers to inverting a two-sided volume cartridge so that a data
transport element that accesses only one side at a time may access data on the other side.

3.1.46
zero
value of 0, the logical false condition of a variable
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3.2 Symbols and abbreviations

e CDB command descriptor block

1/0 input/output
ID identifier
LSB least significant bit

LUN logical unit number
MCHNGR bit medium changer bit (specified in ISO/IEC 14776-452)

e MMC SCSI-3 Multi-Media Commands standard
e RSVD reserved field or bit

e BAM SCSI-3 Architecture Model

e BBC SCSI-3 Block Commands standard

e BCSI-3 standards identified in the foreword as being part of the SCSI-3 standard document
et

e SMC SCSI-3 Medium Changer Commands standard
e BSPC SCSI-3 Primary Commands standard
e BSC SCSI-3 Stream Commands standard

3.3| Keywords

3.3/
expected
A keyword used to describe the behaviour of, the hardware or software in the design mofels
assimed by this standard. Other hardware and software design models may also| be
imp|lemented.

3.3.2
invalid
A kpyword used to describe_@n illegal or unsupported bit, byte, word, field or code vdlue.
Redeipt of an invalid bit, byte,\word, field or code value shall be reported as error.

3.3.
mandatory
A keyword indicating an item that is required to be implemented as defined in this standard.

3.3.
ma
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.
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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 reported as error.

3.3.8
shall
A k:\]/\n/nrrl inr'lir‘ﬂﬁng a manr‘lgfnry rnqllirnmnnf nneignnre are rnqnirnrl i 7a imlr_\lnmnnf allsuch
marndatory requirements to ensure interoperability with other products that conform_ 4o [this
starjdard.

3.3p
should
A keyword indicating flexibility of choice with a strongly preferred alternativei_equivalent tol the
phrase "it is strongly recommended".

3.4 Conventions

Certain words and terms used in this standard have a specifig'\meaning beyond the nofmal
English meaning. These words and terms are defined either.in”3.1 or in the text where they|[first
appepar. Names of commands, statuses, sense keys, additional sense codes and additipnal
sense code qualifiers are in all uppercase (e.g., REQUEST SENSE). Field names and bit
nanjes are in SMALL CAPS. Lower case is used for words‘having the normal English meaning

Fields containing only one bit are usually referred.to as the name bit instead of the name fig|d.
Numbers that are not immediately followed:by lowercase b or h are decimal values.
Numbers immediately followed by lowerease b (xxb) are binary values.

Numbers or upper case lettersiimimediately followed by lowercase h (xxh) are hexadec|mal
valyes.

Lists sequenced by letters: (e.g., a-red, b-blue, c-green) show no priority relationship between
the [isted items. Numbered lists (e.g., 1-red, 2-blue, 3-green) show a priority ordering between
the |listed items. If(a,conflict arises between text, tables or figures, the order of precedence to
resglve the conflicts is: text, then tables and finally figures. Not all tables or figures are fully
desgribed in 4he text. Tables show data format and values. NOTES do not constitute [any
requliirements for implementors.

4 |Overview

The SCSI-3 medium changer device class specifies a logical unit that is involved, primarily,
with the movement of removable volumes in a controlled environment without human
intervention. The SCSI-3 device classes that provide for removable volumes are block, multi—
media and sequential. (See the SBC, MMC and SSC standards.)

A medium changer logical unit receives commands to move volumes between various element
types in the element address space of the medium changer. The element types are storage,
data transfer, medium transport and import/export. A volume handling robotic subsystem,
addressed as a medium transport element, moves volumes within a medium changer.
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A medium changer logical unit maintains an inventory of volumes and the element address they
can be found in. The medium changer logical unit reports this inventory when requested as well
as identifying the element addresses assigned to different types of elements.

Different levels of sophistication may be implemented in how this inventory is managed,
reported, detected and maintained. The elements in a medium changer may be reserved to
different initiators. For example, one data transport element may be reserved for exclusive use
by one initiator. The primary device, located at that data transfer element, may then be
attached to various systems for their use. In some cases, the primary device associated with a
data transfer element may not be a SCSI device.

Thel| split between load and unload control of the medium and read and write control\by a
primary device is a key feature of this device class. The mechanism for coordinating_this kind
of dophisticated activity is not specified in this standard. The medium changer device class
proyides the means for mount/dismount management only.

Figure 2 shows an example of an independent medium changer. The data‘transfer elements
(primary devices) shown may be any type of removable media device such\as a tape drive, disk
drive or optical drive. Supporting multiple types of removable media within the same medium
chapger is also permitted. Also, the ports on each primary device may, or may not attach tqg the
samle service delivery subsystem, and the interfaces to the primary’devices may or may nat be
SC$I. The number and arrangement of elements is arbitrary.

5 Import/Export Element
Medium —
Transport I;

Element
Storage Elements

IJWI |1}

] Port
Medium
Chapger . | Data Transport
Logical Unit ? Port Elements

Figure 2 — Example independent medium changer device

The independent changer model applies to implementations where the medium changer is
addressed as a separate logical unit. The logical unit for the medium changer may be accessed
via the same SCSI ID as the primary device, or via a different SCSI ID. This type of medium
changer may support more than one primary device.

The attached medium changer model permits a subset of the functions of an independent
changer to be incorporated directly into a primary device. Only one data transport element is
permitted. In this case, only one logical unit is used to access all functions.
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A medium changer moves volumes among the several element types accessible to it on
command from an initiator. Medium changers shall be capable of reporting the full or empty
status of any element address in its domain.

5 Medium changer models

5.1 Independent medium changer

An independent medium changer is a device server that returns 8h in the PERIPHERAL DEVICE
TYPE field (see SPC) of INQUIRY command response data.

Independent medium changers for the SMC standard respond to a LUN different from)those
usefl by a primary device. Communication with a primary device may use the same”serpice
delivery subsystem as the medium changer device or a different SCSI service delivery
subpystem. Primary devices that are not SCSI devices are also permitted. Multiple primary
dev|ces may be attached to an independent changer.

If alprimary device served by the medium changer is a SCSI device, the primary device may be
addressed on a SCSI-3 service delivery subsystem though the same port as the medium
chapger but with a different LUN or the primary device may be addressed through independent
ports and any LUN on the same or a different service delivery subsystem.

Thel READ ELEMENT STATUS command response data page for each data transfer element
may provide the identity of the primary device serviced\-by a medium changer device. This
support is optional since a primary device is not required to be a SCSI-3 device.

5.2| Attached medium changer

An gttached medium changer is part of a device server that sets the MCHNGR bit to one in its
staridard INQUIRY data (see SPC). Attached medium changers respond to the same LUN &s a
primary device that is not a medium changer. In an attached medium changer, the PERIPHERAL
DEV|CE TYPE field of INQUIRY commandresponse data returns the type of the primary device.

Twg medium changer commands; READ ELEMENT STATUS ATTACHED and MOVE MEDJUM
ATTACHED are added to,.the” command set of the primary device. The other commgnds
aval|lable depend on the model for the primary device.

5.3| Medium changer elements

A npedium changer has an address space separate and distinct from the physical address
spage of a SGSI-3 service delivery subsystem. The term element is used throughout |this
starjdard to\refer to one member of the medium changer address space. Within a medium
chapger;-the element addresses are a set of physical locations and mechanisms within| the
scope/of-a medium changer device.

Each element is an instance of one of four element types:

e Medium Transport Element;
e Storage Element;

e Import/Export Element,

o Data Transfer Element.

Each element is a discrete physical entity with a unique element address that may provide
storage for zero or one volume. A volume is in exactly one element at a time. The point in time
during movement when a volume is considered in a different element is implementation
dependent. When requested to report element status, a volume shall be reported as being at
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exactly one element address. The element address shall not be arbitrarily changed by the
medium changer. However, multiple initiator environments may cause volumes to be moved
without notifying other initiators.

Volumes are addressed indirectly by this model. Volumes can be moved to or from any of the
elements of the medium changer device using element addresses. The method of detecting the
presence of a volume at any element in a medium changer is vendor-specific.

In order to ensure exclusive access to a volume, the element where the volume is located (the

H , - S+ W ared - yved
between two reserved elements. Reservation of the medium transport element used!is| not
ired to preserve exclusive access. In an independent medium changer, elementssmay be
resgrved by the RESERVE ELEMENT (6), RESERVE ELEMENT (10) or PERSISTENT
RE$ERVE OUT (see SPC) commands. In an attached medium changer, element reservatjons
are [only available using the PERSISTENT RESERVE OUT command.

Proyiding independent storage for medium is optional for medium transport, import export|and
datg transport elements. The capabilities of a particular medium changér can be determ|ned
fronp mode parameters in the device capabilities page (see 7.3.1).

NOTE An example of an element not providing independent storage for a xolume is a carousel style storage for
volufnes. The import/export function could be provided by a port which allows_operator access to one of the stqrage
elements. In such a medium changer a MOVE MEDIUM command to move_a volume from a storage element tp the
impdrt/export element rotates the carousel to align the addressed storage*element to the import/export positign. In
this fase, the import/export element does not provide independent, storage but rather access to one of the stqrage
elements.

Each element type shall be assigned a contiguous number range. The number ranges assigned
to element types shall not overlap. The number ranges are not required to form one contigyous
number range over all element types. Element address zero is reserved for use as the default
medium transport element address.

5.4 Medium transport element

A medium transport element contains the functions of the medium changer device that moves a
volyme from one element address to another. When a medium transport element can sg¢rve
(even temporarily) as a storage location for a volume, each location where a volume may be
held shall have a separate medium transport element address. Support for a medium transjport
element address being\the source and/or destination address in a MOVE MEDIUM [and
EXCHANGE MEDIUMy*command is optional. The maximum number of medium transport
elements is 127.

In larger medium changer devices, the medium movement functions may be performed by
muliiple independent robotics subsystems. Each of these subsystems may have a numbgr of
medium/transport element addresses. Sets of medium transport elements for the same
conm@on robotics system shall have their medium transport element addresses assigned
contiguoushy-

Any of the medium transport element addresses within a medium changer may be used in the
medium transport element address field of any MOVE MEDIUM or EXCHANGE MEDIUM
command. An initiator may determine the capabilities of the medium transport elements of a
medium changer in the transport geometry mode parameters.

Element address zero is reserved for use in the medium transport element address field of
MOVE MEDIUM and EXCHANGE MEDIUM commands to direct the medium changer to use a
default or any available medium transport element. Support for element address zero is
mandatory.
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Attached medium changer devices shall have only one medium transport element. In an
attached changer, element address zero is reserved for the medium transport element.

5.5 Storage element

Storage elements are locations of volumes while a volume is not in some other element type. A
volume in a storage element is available for access by medium transport elements. If the SMC
device has no storage elements, then it shall have at least one import/export element with
independent storage capability.

A st
the

d or

5.6| Import/export element

the Imedium changer. A volume in one of these elements is accessible by at\least one medium
transport element in the medium changer, by the operator or by another medium changer
dev|ce (i.e., cascaded medium changer devices). Support for an import/export element is
optipnal.

Impprt/export elements are locations of volumes that are being inserted into or withdrawn r}'rom

Any| import/export element may be capable of import actions only, export actions only or both
when present in a medium changer logical unit.

An import/export element address may be a source or destination address in a MOVE MEDJUM
conmmand or the optional EXCHANGE MEDIUM command. Import/export elements may or may
not provide independent storage of a volume.

5.7 Data transfer element

A dpata transfer element represents the interface between the medium changer and a primary
dev|ce (e.g., a removable media optical disk drive or tape drive). A data transfer element is
congidered part of the medium changer and is not part of a primary device.

NOTE It should be possible to placel.a primary device of a compatible device class in proximity to a medium
changer, specify the interface as a data transfer element to the medium changer and begin operation withoutj any
change to the primary device. Closer coordination between the medium changer and a primary device may be
requ|red in some implementations:“Such coordination is vendor-specific.

Primary devices are—capable of reading or writing the medium in a volume. Data transfer
elements may also be’viewed as medium changer element addresses of volumes loaded in or
avallable for loading in or removal from primary devices (e.g., disk or tape drives). Any ¢lata
tranisfer element'shall be accessible to at least one medium transport element.

A dgta transfer element address may be a source or destination address in a MOVE MED
conmand or the optional EXCHANGE MEDIUM command. Data transfer elements may or
not : ) ; . . I

parameters. Attached medium changers shall have only one data transfer element.

5.8 Element status maintenance requirements

When a medium changer receives a valid READ ELEMENT STATUS command with a CURDATA
bit of zero, the medium changer shall be capable of reporting as command response data,
various data required by each page type (i.e., full, error, etc.). The medium changer may
maintain this information at all times or it may regenerate it after receiving a valid READ
ELEMENT STATUS command. The optional INITIALIZE ELEMENT STATUS command may be
used to force regeneration of this information.
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5.9 Volume tag information

The READ ELEMENT STATUS command response data descriptor format for all element types
includes fields that contain volume tag information. These optional fields are used to report
volume identification information that the medium changer has acquired either by reading an
external label (e.g., bar code labels), by a SEND VOLUME TAG command or by other means
which may be vendor-specific. The same volume tag information shall be available to all
initiators whether the volume tag information was assigned by that initiator by some other
initiator or by the medium changer.

The _volume tag information field values shall be independent of any volume identification
information recorded on the medium or a volume.

Thel medium changer command set definition does not impose any requirement that.volumg tag
infofmation be unique over the volumes within the domain of the medium changer.” If vollme
tag [information is implemented, the medium changer shall retain the assoCiation between
volyme tag information and a volume, as the volume is moved from element addresg to
element address.

Voldme tag information provides a means to confirm the identity of avolume that is stored [at a
medium changer element address. When volume tag information.is/implemented, this standard
doep not specify any direct addressing of volumes based on the-values in these fields. Optipnal
conmmands are defined that provide translation between wolime tag information and|the
element addresses of zero or more volumes with matchingwolume tags information.

The| following commands support the optional volumertag functionality:

e BEND VOLUME TAG - used either as a translation request or to associate a volume| tag
vith the volume currently residing at an elemeént address. This is an optional command for
ndependent medium changers;

¢ REQUEST VOLUME ELEMENT ADDRESS - returns the element address currgntly
hssociated with the volume tag information transferred with the last SEND VOLUME TAG
command. This is an optional command for independent medium changers;

e READ ELEMENT STATUS — optionally reports volume tag information for all element types.
Volume tag information is-an‘optional function of a medium changer.

5.1 Primary and alternate volume tag information

accessiblewia a MOVE MEDIUM command with the INVERT bit set to zero. Alternate volumg tag
information refers to the other side of the media (i.e., the side that would be accessed \jia a
MOVE MEDIUM command with the INVERT bit set to one). Some volumes may be recorded on
botlL & . . : o .

mounted.

All volumes have a primary volume tag information attribute.

5.11 Volume tag information format

Volume tag information consists of a VOLUME IDENTIFICATION field plus a VOLUME SEQUENCE
NUMBER field.

Table 1 defines the fields within the primary and alternate volume tag information fields that
may be present in READ ELEMENT STATUS descriptors and in the data format for the SEND
VOLUME TAG command.
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Table 1 — Volume tag information format

Bit 7 6 5 4 3 2 1 0
Byte
0
Volume identification
31
32
Reserved
33
s Volume sequence number

The| VOLUME IDENTIFICATION field shall consist of a left justified sequence of characters. Unysed
posltions shall be blank (20h) filled. In order for the SEND VOLUME TAG-translate with
template to work, the characters *’ and ‘?’ (2Ah and 3Fh) shall not app€af in the VOLUME
IDENTIFICATION field and there shall be no blanks (20h) in the significant part (non blank filled)
of fhe VOLUME IDENTIFICATION field. If volume tag information for alparticular element is
undgfined, the VOLUME IDENTIFICATION field shall be zero filled. The VOLUME SEQUENCE NUMBER
is al2-byte integer field. If the VOLUME SEQUENCE NUMBER is not used, this field shall be zero

NOTE For compatibility with existing volume label conventions, it is recommended that the characters in the
significant non-blank portion of the VOLUME IDENTIFICATION field be restricted-{o"the set: ‘0’...'9’, ‘A’..."Z" and *_.
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6 Commands for medium changer logical units

6.1 Commands for independent medium changers

The commands for independent medium changers shall be as shown in Table 2. Operation
codes 0Ch and COh through FFh are vendor-specific. All other operation codes are reserved.

Table 2 - Commands for independent medium changers

Command Operation Type Subclause
tode
CHANGE DEFINITION 40h o] SPC
EXCHANGE MEDIUM ABh o] 6.3
INITIALIZE ELEMENT STATUS 07h o] 6.4
INQUIRY 12h M SPLC
LOG $ELECT 4Ch o] SPLC
MODH SELECT (6) 15h o] SPLC
MODH SELECT (10) 55Hh o] SPLC
MODH SENSE (6) 1Ah o] SPLC
MODH SENSE (10) 5Ah o] SPLC
MOVH MEDIUM A5h M 6.
PERS|STENT RESERVE IN 5Eh o] SPLC
PERS|STENT RESERVE OUT 5Fh 0] SPLC
POSITION TO ELEMENT 2Bh o) 6.6
PREVENT ALLOW MEDIUM REMOVAL 1Eh o] SPLC
READ|BUFFER 3Ch o] SPLC
READ|ELEMENT STATUS B8h M 6.1
RECEJVE DIAGNOSTIC RESULTS 1Ch o] SPLC
RELEASE ELEMENT (6) 17h o] 6.8
RELEASE ELEMENT (10) 57h o] 6.9
REQUEST VOLUME ELEMENTADDRESS B5h o] 6.10
REQUEST SENSE 03h M SPLC
RESERVE ELEMENT (6) 16h (o) 6.11
RESERVE ELEMENT (10) 56h o) 6.12
REZERO UNTYF 01h 0] SPLC
SEND| DIAGNOSTIC 1Dh M SPLC
SEND VOLCUME TAG Bbh O 6.13
TEST UNIT READY 00h M SPC
WRITE BUFFER 3Bh o] SPC
Key: M = command implementation is mandatory.

(0] = command implementation is optional.
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Commands for attached medium changers

Attached medium changers shall support the READ ELEMENT STATUS ATTACHED and
MOVE MEDIUM ATTACHED commands (see Table 3) in addition to the commands defined by
the primary device type. Attached medium changers shall not support other medium changer
commands (e.g. EXCHANGE MEDIUM).

Table 3 — Commands for attached medium changers

Command name Operation Type Subclause
Code
MQVE MEDIUM ATTACHED A7h M 6.5
MQVE MEDIUM ATTACHED* A5h 0 6.5
REJAD ELEMENT STATUS ATTACHED B4h M 6.7
REJAD ELEMENT STATUS ATTACHED* B8h o] 6.7
Key: M = command implementation is mandatory.
(0] = command implementation is optional.
* = optional operation codes for use by sequential devices(only.
Sequential devices (primary device type 1) may also use _operation codes A5h for MOVE
MEDIUM ATTACHED and B8h for READ ELEMENT STATUSATTACHED.
6.3| EXCHANGE MEDIUM command
Thel EXCHANGE MEDIUM command (see Table 4)‘provides a means to exchange the volyme
in the source element address, with the volunie located at a destination element addrgss.
Support of this command requires that the ogical unit have the capability of handling|two
volymes at the same time or that it emulate\this capability.
Support for this command is optional fof an independent medium changer. This command|has
no gommand parameter data. No command response data is returned.
A reservation conflict shall occur if an EXCHANGE MEDIUM command is received from an

initi

htor other than the one holding a logical unit or element reservation.
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Table 4 - EXCHANGE MEDIUM command

Byte

Bit| 7 6 5 4 3 2 1 0

OPERATION CODE (A6h)

-

Reserved

MEDIUM TRANSPORT ADDRESS

SOURCE ADDRESS

FIRST DESTINATION ADDRESS

Ol N|oJlo| | |IDN

SECOND DESTINATION ADDRESS

-
(e}

Reserved INV1 IN

11

CONTROL

The
eler
moy
eler
exc
cap
the
EX(
des

If th
the
ILLH
the
elen
sha
ELH

The
use
the

bee
stat
ELH

volume in the SOURCE ADDRESS element is moved to_the' FIRST DESTINATION ADDR
ed to the SECOND DESTINATION ADDRESS element. The SECOND DESTINATION ADDR
hbilities page (see 7.3.1) of the MODE SENSE.command provides a matrix which def|
supported source element type and first:destination element type combinations

LHANGE MEDIUM commands when the ‘spurce element type is the same as sed
ination element type.

e SOURCE ADDRESS element is empty or the FIRST DESTINATION ADDRESS element is en]
command shall be terminated with CHECK CONDITION status. The sense key shal

SECOND DESTINATION ADDRESS element is full, and not the same as the SOURCE ADDR
nent, the command shall:be terminated with CHECK CONDITION status. The sense

MENT FULL

MEDIUM TRANSPORT ADDRESS field specifies the medium transport element that is tq
MEDIUM TRANSPORT ADDRESS element has not been assigned or that element address

is. Fhe sense key shall be ILLEGAL REQUEST and the additional sense code INVA
MENT ADDRESS.

ESS

hent and the volume that previously occupied the FIRST-DESTINATION ADDRESS element is

ESS

hent may or may not be the same as the SOURCE ABDRESS element. In the case of a simple
hange, SOURCE ADDRESS and SECOND DESTINAWON ADDRESS are the same. The de)yice

nes
for
ond

pty,
be

FGAL REQUEST and the additional sense code MEDIUM SOURCE ELEMENT EMPTY. If

ESS
key

| be ILLEGAL REQUEST and the additional sense code MEDIUM DESTINAT|ON

be

d in executing'this command. The default transport element address of zero may be used. If

has

h assigned to a different element type, the logical unit shall return CHECK CONDIT|ION

LID

The SOURCE ADDRESS, the FIRST DESTINATION ADDRESS and the SECOND DESTINATION ADDRESS
fields may represent a storage element, an import/export element, a data transfer element or a
medium transport element. If the element address specified has not been assigned to a
specific element of the medium changer, the logical unit shall return CHECK CONDITION
status. The sense key shall be ILLEGAL REQUEST and the additional sense code INVALID
ELEMENT ADDRESS.

An INV1 bit of one specifies that the volume shall be inverted prior to depositing the volume into

the

FIRST DESTINATION ADDRESS element. Support for this bit set to one is optional.

An INV2 bit of one specifies that the volume shall be inverted prior to depositing the volume into

the

SECOND DESTINATION ADDRESS element. Support for this bit set to one is optional.
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If the medium changer does not support volume rotation for handling double sided volumes, the
INV1 and INV2 bits should be set to zero. If either of these bits is one, a logical unit which is not
capable of volume rotation shall return CHECK CONDITION status. The sense key shall be
ILLEGAL REQUEST and the additional sense code INVALID FIELD IN CDB.

6.4 INITIALIZE ELEMENT STATUS command

The INITIALIZE ELEMENT STATUS command (see Table 5) shall cause the medium changer
to check all assigned element addresses for volume and any other status relevant to that
element address. The intent of this command is to enable the Initiator to get a quick response
from_a subsequent READ ELEMENT STATUS command. It may be useful to issue this
con{mand after a power failure, or if a volume has been changed by an operatory ¢r if
configurations have been changed.

Table 5 — INITIALIZE ELEMENT STATUS command

Bit 7 6 5 4 3 2 1 0
Byte|
0 OPERATION CODE (07h)
1
2
Reserved
3
4
5 CONTROL

Support for this command is optional for an independent medium changer. This command|has
no gommand parameter data. No command response data is returned.

If ah implementation does not support-this command, the same function is provided in|the
READ ELEMENT STATUS command.

A rgservation conflict shall occur if an INITIALIZE ELEMENT STATUS command is recejved
fronp an initiator other than the.one holding a logical unit or element reservation.
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6.5

MOVE MEDIUM command

The MOVE MEDIUM command (see Table 6) requests that the target move a volume from a
source element to a destination element. Support for this command is mandatory for both
independent medium changers and attached medium changers.

A reservation conflict shall occur if a MOVE MEDIUM command is received from an initiator
other than the one holding a logical unit or element reservation.

Table 6 - MOVE MEDIUM command

Bit 7 6 5 4 3 2 1 0
Bytel
0 OPERATION CODE
1 Reserved
2
MEDIUM TRANSPORT ADDRESS
3
4
SOURCE ADDRESS
5
6
DESTINATION ADDRESS
7
8
Reserved
9
10 Reserved NV
11 CONTROL
Thel MOVE MEDIUM OPERATION CODE-for an independent medium changer shall be A5h] An
attagched medium changer shall use -QPERATION CODE A7h for the MOVE MEDIUM ATTACHED
command. Attached changers connected to a sequential primary device are also permitted to
implement OPERATION CODE A5hjas the MOVE MEDIUM ATTACHED command.
Thig command moves the-volume from the element specified by SOURCE ADDRESS to|the
element specified by DESTINATION ADDRESS.
If tHe SOURCE ADDRESS element is empty, the target shall return CHECK CONDITION stdtus.
The| sense keyshall be ILLEGAL REQUEST and the additional sense code MEDIUM SOURCE
ELHMENT EMPTY. If the DESTINATION ADDRESS element is full and different from the SOURCE
ADDRESS element, the target shall return CHECK CONDITION status. The sense key shall be
ILLEGAL REQUEST and the additional sense code MEDIUM DESTINATION ELEMENT FULL.
The MEDTUM TRANSPORT ADDRESS fiefdspecifies the medium transport etement that 75 t0 be

used in executing this command. Attached medium changers shall set this field to zero.
Independent changers may set this field to zero to specify the default medium transport
element. If the address specified has not been assigned or has been assigned to an element
other than a medium transport element, the target shall return CHECK CONDITION status. The
sense key shall be ILLEGAL REQUEST and the additional sense code INVALID ELEMENT
ADDRESS.

The SOURCE ADDRESS and the DESTINATION ADDRESS fields may represent a storage element, an
import/export element, a data transfer element or a medium transport element. If the address
specified has not been assigned to a specific element of the medium changer, the target shall
return CHECK CONDITION status. The sense key shall be ILLEGAL REQUEST and the
additional sense code INVALID ELEMENT ADDRESS.
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The device capabilities MODE SENSE page (see 7.3.1), provides a matrix with the supported
source element or destination element combinations for the MOVE MEDIUM command.

An INVERT bit of one specifies that the volume shall be inverted or rotated prior to depositing
the medium into the DESTINATION ADDRESS element. If the medium changer does not support
volume rotation for handling double sided media, the INVERT bit should be set to zero. If this bit
is one, a target that is not capable of volume rotation shall return CHECK CONDITION status.
The sense key shall be ILLEGAL REQUEST and the additional sense code INVALID FIELD IN
CDB.

6.6 —POSIHON-TO-ELEMENTcommand

Thel POSITION TO ELEMENT command (see Table 7) shall position the MEDIUM TRANSAORT
ADDRESS element such that further motion of the MEDIUM TRANSPORT ADDRESS .elemert is
unnecessary to execute an appropriate MOVE MEDIUM command between ‘the MEDIUM
TRANSPORT ADDRESS element and the DESTINATION ADDRESS element.

Support for this command is optional for independent medium changers., This command ha$ no
command parameter data. No command response data is returned.

A rgservation conflict shall occur if a POSITION TO ELEMENT command is received fronmp an
inititor other than the one holding a logical unit or element resérvation.

Table 7 — POSITION TO ELEMENT command

Bit| 7 6 5 4 3 2 1 0
Byte
0 QPERATION CODE (2Bh)
1 Reserved
2
MEDIUM TRANSPORT ADDRESS
3
4
DESTINATION ADDRESS
5
6
Reserved
7
8 Reserved INVERT
9 CONTROL

An INVERT:bit value of one requests that the MEDIUM TRANSPORT ADDRESS element be inverted or
rotated before positioning in front of the destination element address. A value of zero requgsts
thaEtT the orientation of the MEDIUM TRANSPORT ADDRESS element be unchanged before
posifioning in front of the DESTINATION ADDRESS element. Support for this bit sef to one is
optional.
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6.7

READ ELEMENT STATUS command

6.7.0 General

The READ ELEMENT STATUS command (see Table 8) requests that the target report the
status of its internal elements to the initiator. Support for this command is mandatory for both
attached medium changers and independent medium changers.

Table 8 - READ ELEMENT STATUS command

Bi z 6 5 4 3 2 1 0

BytJ

0 OPERATION CODE

1 Reserved VOLTAG ELEMENT TYPE/CODBE

2

STARTING ELEMENT ADDRESS
3
4
NUMBER OF ELEMENTS

5

6 Reserved CURDATA DVCID

7

8 ALLOCATION LENGTH

9

10 Reserved

11 confrol
Thel READ ELEMENT STATUS OPERATION‘GODE for an independent medium changer shall be
B8h[. An attached medium changer shall*use OPERATION CODE B4h for the READ ELEMENT
STATUS ATTACHED command. Attachéd changers connected to a sequential primary deyice
may also implement OPERATION CODE B8h as the READ ELEMENT STATUS ATTACHED
conmmand.
A volume tag (VOLTAG) bit &f one indicates that the target shall report volume tag information if
this|feature is supported.” A value of zero indicates that volume tag information shall nof be
repgrted. If the volumettag feature is not supported this bit shall be treated as reserved.
If the current data- (CURDATA) bit is one, the target shall return element status data without
cauping deviee.motion. If the CURDATA bit is zero , the target may cause device motiop to
confirm element status data. Support for the CURDATA bit set to one is mandatory.
A rgsepvation conflict shall occur if a READ ELEMENT STATUS or READ ELEMENT STATUS
ATTACHED command with the CURDATA bit set to zera is received from an initiator other than

the one holding a logical unit or element reservation. If the CURDATA bit is set to one, a
reservation conflict shall not occur.

The ELEMENT TYPE CODE field specifies the particular element type(s) selected for reporting by
this command. A value of zero specifies that status for all element types shall be reported. The
element type codes are defined in Table 9.



https://iecnorm.com/api/?name=65553f58eb2e3532ea2c50678b8d721e

- 28 - 14776-351 © ISO/IEC:2007(E)

Table 9 — Element type code

c

5h

ode Description
Oh IAll element types reported, (valid in CDB only)

1h Medium transport element

2h Storage element

3h Import/export element

4h Data transfer element

-Fh [Reserved

The| STARTING ELEMENT ADDRESS field specifies the minimum element address to repart,

ele

ments with an element type code permitted by the ELEMENT TYPE CODE field, and an-elen

address greater than or equal to STARTING ELEMENT ADDRESS shall be reported” Elen
desgriptor blocks are not generated for undefined element addresses.

Thel NUMBER OF ELEMENTS field specifies the maximum number of element descriptors td

cre
ele

ated by the target for this command. The value specified by this field"is not the rang
ment addresses to be considered for reporting but rather the number+of defined element

Dnly
hent
hent

be
e of
s to

repgrt. If the ALLOCATION LENGTH field is not sufficient to transferralllthe element descripfors,

the

target shall transfer all those descriptors that can be completely transferred and this g

not pe considered an error.

hall

A device ID (bvciD) bit of one specifies that the target shall return device identifier

avallable, for the specified range. A DVCID bit of zero specifies that the target shall not r?urn

dev|ce identifiers. If the device ID feature is not supported, the DvCID bit shall be treate

res

6.7

The| data returned by the READ ELEMENT STATUS command is defined in Table 10 and §.

grved.

(| Element status data

through 6.7.6. Element status data consists of an eight-byte header (see Table 10), followe
zer@ or more element status pages.

TJable 10 — Element status data

5, if

as

7.2
i by

Byte

Bit| 7 6 5 4 3 2 1 0f

FIRST ELEMENT ADDRESS REPORTED

NUMBER OF ELEMENTS AVAILABLE

Reserved

BYTE COUNT OF REPORT AVAILABLE
(all pages, n - 7)

Element status page(s)

0|0 |IN|O ]| O,

The FIRST ELEMENT ADDRESS REPORTED field indicates the element address of the element with

the

smallest element address found to meet the CDB request.
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The NUMBER OF ELEMENTS AVAILABLE field indicates the number of elements meeting the request
in the command descriptor block. The status for these elements is returned if sufficient
ALLOCATION LENGTH was specified.

The BYTE COUNT OF REPORT AVAILABLE field indicates the number of bytes of element status
page data available for all elements meeting the request in the command descriptor block. This
value shall not be adjusted to match the ALLOCATION LENGTH available.

NOTE The READ ELEMENT STATUS command can be issued with an ALLOCATION LENGTH of eight bytes in order
to determine the ALLOCATION LENGTH required to transfer all the element status data specified by the command.

6.7.g—FEtement-statuspage

Thel element status page is defined in Table 11. Each element status page includescan’eight-
bytg header followed by zero or more element descriptor blocks. The header includes|the
element type code, the length of each descriptor block and the number of bytesof element
destriptor information that follow the header for this element type.

Table 11 — Element status page

Bit 7 6 5 4 3 2 1 0
Byte
0 element type code
1 pvoltag avoltag Reserved
2
element descriptor length (z)

3
4 Reserved
5
6 byte.count of descriptor data available

(this page,y - 7))
7
8

Element descriptor(s)

y

The| ELEMENT TYPE CODE field’indicates the element type (see Table 9) reported by this pagel.

A primary volume tag-(PVOLTAG) bit of one indicates that the PRIMARY VOLUME TAG INFORMATION
field is present in.each of the following element descriptor blocks. A value of zero indicates [that
thege bytes are“omitted from the element descriptors that follow.

An |altermate volume tag (AVOLTAG) bit of one indicates that the ALTERNATE VOLUME [TAG
INFQRMATION field is present in each of the following element descriptor blocks. A value of zero
indicates that these bytes are omitted from the element descriptors that follow.

The ELEMENT DESCRIPTOR LENGTH field indicates the number of bytes in each element
descriptor.

The BYTE COUNT OF DESCRIPTOR DATA AVAILABLE field indicates the number of bytes of element
descriptor data available for elements of this element type meeting the request in the CDB.
This value shall not be adjusted to match the ALLOCATION LENGTH available.

Each element descriptor includes the element address and status flags; it may also contain
sense code information as well as other information depending on the element type (see 6.7.3
through 6.7.6).
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6.7.3 Medium transport element descriptor

Table 12 defines the medium transport element descriptor.

Table 12 — Medium transport element descriptor

Bit 7 6 5 4 3 2 1 0
Byte
0
ELEMENT ADDRESS
2 Reserved EXCEPT RSVD FULL
3 Reserved
4 ADDITIONAL SENSE CODE
5 ADDITIONAL SENSE CODE QUALIFIER
6
Reserved
8
9 SVALID INVERT Reserved
0
SOURCE STORAGE ELEMENT ADDRESS
1
PRIMARY VOLUME ZAG\NFORMATION
(36 pytes)
(field omitted if PVOLTAG=0)
ALTERNATEWOQLRUME TAG INFORMATION
(36 pytes)
(fielddomitted if AVOLTAG =0)
(1 pyte) Reserved CODE SET
(1 pyte) Reserved IDENTIFIER TYPE
(1 pyte) Reserved
(1 pyte) IDENTIFIER LENGTH (X)
(x Qytes) IDENTIFIER
to] z-1 Vendor-specific
Thel ELEMENT ADDRESS field gives the address of the medium changer element whose statys is
reported-by this element descriptor block.
An I\UG'J‘l;UII (E)\CEPT) blt Uf A\ AR A ;IId;UGtUO thG G:UIIIUIIt ;O ;II arll abllulllla: otatc. AII UAUUlJtIU.] blt

of zero indicates the element is in a normal state. If this bit is one, information on the abnormal
state may be available in the ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER
fields.

A FULL bit value of one indicates that the element contains a unit of media. A value of zero
indicates that the element does not contain a unit of media. When the EXCEPT bit is one, the
value of the FULL bit is not valid.

The ADDITIONAL SENSE CODE field may provide specific information on an abnormal element
state. The values in this field are as defined for the ADDITIONAL SENSE CODE field of REQUEST
SENSE command response data (see SPC). This field is valid only if the EXCEPT bit is one.
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The ADDITIONAL SENSE CODE QUALIFIER field may provide more detailed information on an
abnormal element state. The values in this field are as defined for the ADDITIONAL SENSE CODE
QUALIFIER field of REQUEST SENSE command response data (see SPC). This field is valid
only if the EXCEPT bit is one.

A source valid (SVALID) bit value of one indicates that the SOURCE STORAGE ELEMENT ADDRESS
field and the INVERT bit information are valid. A value of zero indicates that the values in these
fields are not valid.

An INVERT bit value of one indicates that the unit of medla now in this element was inverted by

MO
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MENT ADDRESS. A value of zero indicates that no inversion occurred during the operation

unit of media occupied. This field is valid only if the SVALID bit is one.

PRIMARY VOLUME TAG INFORMATION and ALTERNATE VOLUME TAG INFORMATION fields pro
dentifying the unit of media residing in this element (see 5.9). Eithertor both of these fi

cated by the PVOLTAG and AVOLTAG bits in the element status page header.

CODE SET field and IDENTIFIER TYPE field are defined in 6.7.7.

ce identifier is available, or the DvcCID bit in the .CDB is zero, the IDENTIFIER LENGTH
| be zero and the CODE SET and IDENTIFIER TYPE/fjelds shall also be zero.

7. If no device identifier is available for this’element, or the DvCID bit in the CDB is zero,
shall be omitted.

AGE

SOURCE STORAGE ELEMENT ADDRESS field provides the address of the last storage” element

vide
elds

be omitted for all the element descriptor blocks that comprise an’'element status pag¢ as

IDENTIFIER LENGTH field contains the length in bytes of the IDENTIFIER field (see 6.7.7). If no

field

IDENTIFIER field provides a device identifier<for this medium transport element as defingdd in

this
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6.7.4 Storage element descriptor

Table 13 defines the storage element descriptor.

Table 13 — Storage element descriptor

Bit 7 6 5 4 3 2 1 0
Byte
0
ELEMENT ADDRESS
2 Reserved ACCESS EXCEPT RSVD HULL
3 Reserved
4 ADDITIONAL SENSE CODE
5 ADDITIONAL SENSE CODE QUALIFIER
6
Reserved
8
9 SVALID INVERT Reserved
10
SOURCE STORAGE ELEMENT ADDRESS
11
PRIMARY VOLUME TAG INFORMATION
(36 pytes)
(field omittednif/PVOLTAG=0)
ALTERNATE VOLUME TAG INFORMATION
(36 pytes)
(field omitted if AVOLTAG=0)
(1 pyte) Reserved CODE SET
(1 pyte) Reserved IDENTIFIER TYPE
(1 pyte) Reserved
(1 pyte) IDENTIFIER LENGTH (X)
(x ytes) IDENTIFIER
tq z-1 Vendor-specific
An AcCESS bitwalue of one indicates that access to the element by a medium transport element
is allowed.~An’ ACCESS bit of zero indicates that access to the element by the medium transfport
elementrsisidenied. When the EXCEPT bit is one, the value of the ACCESS bit is not valid.

The SUURCE STORAGE ELEMENT ADDRESS fietdprovides the address of thetaststorage etement
this unit of media occupied. This element address value may or may not be the same as this
element. This field is valid only if the SVALID bit is one.

The coDE SET field and IDENTIFIER TYPE field are defined in 6.7.7.

The IDENTIFIER LENGTH field contains the length in bytes of the IDENTIFIER field (see 6.7.7). If no
device identifier is available, or the DvcID bit in the CDB is zero, the IDENTIFIER LENGTH field
shall be zero and the CODE SET and IDENTIFIER TYPE fields shall also be zero.

The IDENTIFIER field provides a device identifier for this storage element as defined in 6.7.7. If
no device identifier is available for this element, or the bvciD bit in the CDB is zero, this field
shall be omitted.
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For fields not defined in this subclause, see 6.7.3.

6.7.5 Import/export element descriptor

Table 14 defines the import/export element descriptor.

Table 14 — Import/export element descriptor

Bit| 7 6 5 4 3 2 1 0
Byte
0
] ELEMENT ADDRESS
2 Reserved INENAB EXENAB ACCESS EXCEPT IMPEXR ULL
3 Reserved
4 ADDITIONAL SENSE CODE
5 ADDITIONAL SENSE CODE QUALIFIER
6
Reserved
8
9 SVALID INVERT Reserved
1
] SOURCE STORAGE ELEMENT ADDRESS
(3p PRIMARY VOLUME TAG INFORMATION
bytgs) (field-omitted if PVOLTAG=0)
(3p ALTERNATE VOLUME TAG INFORMATION
bytgs) (field omitted if AVOLTAG=0)
(1 byte) Reserved CODE SET
(1 byte) Reserved IDENTIFIER TYPE
(1 byte) Reserved
(1 byte) IDENTIFIER LENGTH (X)
by(t: s) IDENTIFIER
To 2-1 Vendor-specific
An limport enable (IMI:NAR) bit of one indicates that the impnr’r/nvpnrf element supdorts

movement of media into the scope of the medium changer device. An INENAB bit of zero
indicates that this element does not support import actions.

An export enable (EXENAB) bit of one indicates that the import/export element supports
movement of media out of the scope of the medium changer device. An EXENAB bit of zero
indicates that this element does not support export actions.

An ACCESS bit of one indicates that access to the import/export element by a medium transport
element is allowed. An ACCESS bit of zero indicates access to the import/export element by
medium transport elements is denied. When the EXCEPT bit is one, the value of the ACCESS bit
is invalid.
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NOTE An example of when access would be denied is when the operator has exclusive access to the import/export
element.

An import export (IMPEXP) bit of one indicates the unit of media in the import/export element
was placed there by an operator. An IMPEXP bit of zero indicates the unit of media in the
import/export element was placed there by the medium transport element. When the EXCEPT bit
is one, the value of the IMPEXP bit is invalid.

The coDE SET field and IDENTIFIER TYPE field are defined in 6.7.7.

The IDENTIFIER LENGTH field contains the length in bytes of the IDENTIFIER field (see 6.7.7). If no
dev|ce identifier is available, or the DvcID bit in the CDB is zero, the IDENTIFIER LENGTH field
shall be zero and the CODE SET and IDENTIFIER TYPE fields shall also be zero.

Thel| IDENTIFIER field provides a device identifier for this import/export element as ‘defined in
6.7.[7. If no device identifier is available for this element, or the DvCID bit in the CBB is zero,|this
field shall be omitted.

Forlfields not defined in this subclause, see 6.7.3.
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6.7.6 Data transfer element descriptor
Table 15 defines the data transfer element descriptor.
Table 15 — Data transfer element descriptor

Bit 7 6 5 4 3 2 1 0
Byte
0
ELEMENT ADDRESS
1
2 Reserred I ASESESS I EXCERT I RSB I FULL
3 Reserved
4 ADDITIONAL SENSE CODE
5 ADDITIONAL SENSE CODE QUALIFIER
6 NoOT BUS ‘ RSVD ‘ ID VALID LU VALID RSVD LOGICAL-UNIT NUMBER
7 SCSI BUS ADDRESS
8 Reserved
9 SVALID ‘ INVERT ‘ Reserved
10
SOURCE STORAGE ELEMENT(ADDRESS
11
(3p bytes) PRIMARY VOLUME(TAG INFORMATION
(field omitted if PVOLTAG=0)
(3p bytes) ALTERNATEWOLUME TAG INFORMATION
(field ‘'omitted if AVOLTAG=0)
(! byte) Reserved CODE SET
(N byte) Reserved IDENTIFIER TYPE
(1 byte) Reserved
(1 hyte) IDENTIFIER LENGTH (X)
(x Qytes) IDENTIFIER
to -1 Vendor-specific
An |aAcCESS bit«value of one indicates access to the data transfer element by the medium
tranisport elemént is allowed. A value of zero indicates access to the data transfer element py a
medium transport element is denied.
NOTE /Aceess to the data transfer element by medium transport elements might be denied if a data trapsfer
operption”was under way. Note that a one value in this bit may not be sufficient to ensure a successful opergtion.
This DIt can only reflect the best information available to the medium changer device, which may not accurately

reflect the state of the primary (data transfer) device.

The NOT BUS bit, ID VALID bit, SCSI BUS ADDRESS field, LU VALID bit and LOGICAL UNIT NUMBER field
return information about addressing other devices connected to an independent medium
changer. These fields shall be set to zero in an attached medium changer. If the SCSI bus
address of the other device is over 255, the ID VALID bit shall be set to zero. If the lun address

is over 7, the LU VALID bit shall be set to zero.

A not this bus (NOT BUS) bit value of one indicates that the SCSI BUS ADDRESS and LOGICAL UNIT
NUMBER values may not be valid for the SCSI bus used to select the medium changer device. A
NOT BUS bit value of zero indicates that the SCSI address and logical unit values, are on the
same bus as the medium changer device. If the ID VALID and LU VALID bits are zero, this bit shall

be ignored.
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An ID VALID bit value of one indicates that the scsI Bus ADDRESS field contains valid information.
An LU VALID bit value of one indicates that the LOGICAL UNIT NUMBER field contains valid
information.

The scsi BUS ADDRESS field, if valid, provides the SCSI address of the primary device served by
the medium changer at this element address.

The LOGICAL UNIT NUMBER field, if valid, provides the logical unit number within the SCSI bus
device of the primary device served by the medium changer at this element address.

The[CODE SET field and IDENTIFIER TYPE tield are defined In 6.7.7.

The] IDENTIFIER LENGTH field contains the length in bytes of the IDENTIFIER field (see 63/7). If no
dev|ce identifier is available, or the DvCID bit in the CDB is zero, the IDENTIFIERNENGTH field
shall be zero and the CODE SET and IDENTIFIER TYPE fields shall also be zero.

The| IDENTIFIER field provides a device identifier for the primary device asstciated with this ¢lata
tranisfer element as defined in 6.7.7. If no device identifier is available, for this element, on the
DVvC]D bit in the CDB is zero, this field shall be omitted.

Forlfields not defined in this subclause, see 6.7.7.

6.7.[7 Identification descriptor

Tabje 16 defines the identification descriptor fields retutned in element descriptors.

Table 16 — Identification descriptor fields

Bit 7 6 5 4 3 2 1 0
Byte
(1|byte) Reserved CODE SET
(1byte) Reserved IDENTIFIER TYPE
(1|byte) Reserved
(1|byte) IDENTIFIER LENGTH (X)
(x bytes) IDENTIFIER

The| CODE SET, IDENTIFIER TYPE, IDENTIFIER LENGTH and IDENTIFIER fields in element descriptors
are |defined hy,the device identification page in SPC. Device identifiers may be availablg for
some or all €lements in a medium changer. If no device identifier is available or the DvCID Rit in
the |CDB «isxzero, the IDENTIFIER LENGTH shall be zero, the IDENTIFIER field is omitted, and| the
CODE SET and IDENTIFIER TYPE fields shall be zero.

For a data transfer element, the IDENTIFIER field returns a device identifier from the primary
device (disk or tape drive) associated with this element. The same CODE SET, IDENTIFIER TYPE,
IDENTIFIER LENGTH and IDENTIFIER fields should be available via an INQUIRY command (see
SPC) issued to the primary device.

For an import/export element, the IDENTIFIER field returns a unique identifier for the
import/export device. An element used to exchange media between two medium changers
should return the same CODE SET, IDENTIFIER TYPE, IDENTIFIER LENGTH and IDENTIFIER fields via
either medium changer.

For a storage or medium transport element the CODE SET, IDENTIFIER TYPE, IDENTIFIER LENGTH
and IDENTIFIER fields refer to the element, and are not an identifier for a volume stored in this
location.
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6.8

RELEASE ELEMENT (6) command

6.8.0 General

The RELEASE ELEMENT (6) command (see Table 17) is used to release a previously reserved
logical unit, or, if the element release option is implemented, to release previously reserved
elements within units.

Table 17 — RELEASE ELEMENT (6) command

Bit 7 6 5 4 3 2 1

BytJ

0 OPERATION CODE (17h)

1 Reserved Obsolete ELH

MENT

RESERVATION IDENTIFICATION

Reserved
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6.8.

If the ELEMENT bit is zero, thiss\command shall cause the device server to terminate all unit

eler
RES
ser

6.8.

If th
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ched medium changers shall implement the RESERVE-(6) command as defined in
L. Element reservations are not allowed in attached medium’ changer usage.

hed medium changer with a primary device that supports~extents can not distinguish element from e
vations.

RESERVE ELEMENT and RELEASE ELEMENT commands provide the basic mechar
contention resolution in multiple initiator systems. A reservation may only be released

mpt to release a reservation that is not currently valid, or is held by another initiator. In
e, the device server shall return GOQD status without altering any other reservation.

1 Logical unit release (mandatory)

nent reservations that “are active from the initiator to the specified logical unit.
ERVATION IDENTIFIGATION field in the command descriptor shall be ignored by the de
er.

7] Element release (optional)

e ELEMENT bit is one and the element release option is implemented, this command ¢
e any ‘reservation from the requesting initiator with a matching reservation identificatio
efminated. Other reservations from the requesting initiator shall remain in effect. If
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F  The ELEMENT bit is in the same position as the EXTENT bit ‘in the SPC definition of RESERVE (6]}.
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ELEMENT command shall be terminated with CHECK CONDITION status. The sense key shall
be ILLEGAL REQUEST and the additional sense code INVALID FIELD IN CDB. This option
shall be implemented if the element reservation option (see 6.11.2) is implemented.

6.9

6.9.

RELEASE ELEMENT (10) command

1 RELEASE ELEMENT (10) overview

The RELEASE ELEMENT (10) command (see Table 18) is used to release a previously
reserved logical unit, or if the element release option is implemented, to release previously
reserved elements within units. This clause describes only those instances where the
RELEASE ELEMENT (10) command differs from the RELEASE ELEMENT (6) command.
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Except for the instances described in this clause, the RELEASE ELEMENT (10) command shall

function exactly like the RELEASE ELEMENT (6) command (see 6.8).

Table 18 —- RELEASE ELEMENT (10) command

Bit| 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (57h)
1 Reserved 3RDPTY Reserved LONGID element
2 RESERVATION IDENTIFICATION
3 THIRD PARTY DEVICE ID
4
5 Reserved
6
7
PARAMETER LIST LENGTH
8
9 CONTROL

6.9.R Third-party release (Mandatory)

Thel third-party release option of the RELEASE ELEMENT command allows an initiato
relepse a unit or elements within a unit that were previously reserved using third-g
resgrvation (see 6.12.1). Third-party release shall* be implemented if third-party reserv
implemented.

If the third-party (3RDPTY) bit is zero, thé\ third-party release option is not requested. If
3RDPTY bit is one and the target implements the third-party release option, the target g

r to
arty
e s

the
hall

relepse the specified unit or elements;”but only if the reservation was made using the third-

parfy reservation option by the initiator that is requesting the release for the same SCSI de
as gpecified in the THIRD PARTY DEWCE ID field.

The| format of THIRD PARTY.DEVICE ID is protocol specific. If the THIRD PARTY DEVICE ID v
asspciated with the reservation release is smaller than 255, the LONGID bit may be zero and
THIRD PARTY DEVICE B value sent in the CDB. If the LONGID bit is zero, the PARAMETER
LENGTH field shall be-set to zero. If the THIRD PARTY DEVICE ID value is greater than 255,
LONGID bit shall be ohe.

Device servers that support device IDs greater than 255 shall accept commands with LOJ

vice

alue
the
LIST
the

NGID

equpl to-@ne. Device servers whose devices IDs are limited to 255 or smaller may re
conmmands with LONGID equal to one with CHECK CONDITION status. The sense key sha
ILLEGAL REQUEST and the additional sense code INVALID FIELD IN CDB.

ject
| be

If the LONGID bit is one, the PARAMETER LIST LENGTH shall be eight, and the parameter list shall

have the format shown in Table 19. If the LONGID bit is one, the THIRD PARTY DEVICE ID fiel
the CDB shall be ignored. If the LONGID bit is one and the PARAMETER LIST LENGTH is not ei

din
ght,

the device server shall return a CHECK CONDITION status. The sense key shall be ILLEGAL

REQUEST and the additional sense code PARAMETER LIST LENGTH ERROR.
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Table 19 —- RELEASE ELEMENT (10) parameter list

Byte

Bit| 6 5 4 3 2

THIRD PARTY DEVICE ID

6.10 REQUEST VOLUME ELEMENT ADDRESS command

The
the

ADI
con

Sup
con

A rd
rece

The
Tab
REA

For
aR
voly
has
VOI|

If a
VOl
for

conj

NOT
ADD
the i
VOL

REQUEST VOLUME ELEMENT ADDRESS command (see Table 20) is used to tran
results of a SEND VOLUME TAG command. Multiple REQUEST VOLUME ELEM
DRESS commands may be used to retrieve the results of a single SEND VOKUME 7
mand with the translate option.

port for this command is optional for independent medium changers. Thiss-éommand ha
mand parameter data. This command returns command response data.

servation conflict shall occur if a REQUEST VOLUME ELEMENT, ADDRESS comman
ived from an initiator other than the one holding a logical unit orelement reservation.

e 21, plus zero or more element type specific pages in the same format as defined byj
\D ELEMENT STATUS command (see 6.7).

FQUEST VOLUME ELEMENT ADDRESS command zero or more elements that matc
me tag template in element address order.~Once information for a given element add
been reported, only higher element addresses will be reported by subsequent REQU
lUME ELEMENT ADDRESS commands.

REQUEST VOLUME ELEMENT* ADDRESS command is received and no prior S§
lUME TAG command has beéen-executed or the element list has been completely repo

mand response data consisting of only the volume element address header.

E In order to ensure the successful completion of a SEND VOLUME TAG, REQUEST VOLUME ELEM
RESS command sequenc¢e in a multi-initiator environment, it may be necessary to reserve the logical u
hitiator prior to sending/the SEND VOLUME TAG command and release the logical unit after the last REQU
UME ELEMENT ADDRESS command has completed.

sfer
ENT
TAG

d is

command response data returned by this command consists of a header as defined by

the

each SEND VOLUME TAG command, the logical unit shall be able to report in response to

h a
'ess
FST

FND
rted

the most recent successful\SEND VOLUME TAG command, the logical unit shall return

ENT
hit to
EST
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Table 20 - REQUEST VOLUME ELEMENT ADDRESS command

Bit] 7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (B5h)
1 Reserved VOLTAG ELEMENT TYPE CODE
2

ELEMENT ADDRESS
3
4

NUMBER OF ELEMENTS TO REPOR

b
b Reserved
%
B ALLOCATION LENGTH
D
10 Reserved
1 CONTROL

A volume tag (VOLTAG) bit of one indicates that the logical”unit shall report volume
infomation, if implemented by the logical unit. A value, of "zero indicates that volume
infofmation shall not be reported. Support for this bit set t6_one is optional.

tag
tag

The| ELEMENT TYPE CODE field specifies the particular €lement type(s) selected for reporting by
thislcommand. A value of zero specifies that status for all element types shall be returned. [The
element type codes are defined in Table 9. This field value determines the element types t¢ be

rep

confmand.

orted from information prepared by the'most recently successful SEND VOLUME 7

[AG

The|l ELEMENT ADDRESS field gives aimedium changer element address whose interpretgtion

depends on the SEND ACTION CODE field (see Table 27) of the last successful SEND VOLLU

ME

TAG command. The SEND ACTION CODE is returned in the volume element address healder.

Wh

en the last SEND ACTIONNEODE was a translate, the ELEMENT ADDRESS field gives

the

minjmum element address\ié be reported by this command. When the SEND ACTION CODE is

ass

Thel NUMBER OF.ELEMENTS TO REPORT field specifies the maximum number of elements td

rep

brt, replace and undefine, the ELEMENT ADDRESS field gives the particular element whose
volyme tag information’was modified.

be

rted for this.command. The value specified in this field is the number of elements to report
of those that match the last SEND VOLUME TAG command translate template. If
ALLOCATION LENGTH is not sufficient to transfer all the element descriptors, the logical unit s
tranisfer-all those descriptors that can be completely transferred and this shall not
congidered an error.

the

hall

be
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Table 21 — Volume element address header

Bit 7 6 5 4 3 2 0
Byte
0
FIRST ELEMENT ADDRESS REPORTED
1
2
NUMBER OF ELEMENTS REPORTED

3

j

N BYTE COUNT OF REPORT AVAILABLE

i (all pages, x-7)

4

i

Element status page(s)
The| SEND ACTION CODE field (see Table 27) reports the function performed by the last SEND
VOLUME TAG command.
For| fields not defined in this subclause, see the READ~ELEMENT STATUS command
desgription.
6.11 RESERVE ELEMENT (6) command
6.11.0 General
Thel RESERVE ELEMENT (6) command (see Table 22) is used to reserve a logical unit gr, if
the plement reservation option is implemented, elements within a logical unit.
Table 22 - RESERVE ELEMENT (6) command
Bit 7 6 5 4 3 2 )
Byte
D OPERATION CODE (16h)
Reserved Obsolete ELEMENT
4 RESERVATION IDENTIFICATION
B
ELEMENT LIST LENGTH
i
b CONTROL

The RESERVE ELEMENT (6) and RELEASE ELEMENT (6) commands provide the basic

mechanism for contention resolution in multiple-initiator systems.

If the RESERVE ELEMENT (6) command is implemented, then the RELEASE ELEMENT (6)
also shall be implemented. Attached medium changers shall implement the RESERVE (6)
command as defined in SPC. Element reservations are not allowed in attached medium
changer usage.

NOTE The ELEMENT bit is in the same position as the EXTENT bit in the SPC definition of RESERVE (6). An
attached medium changer with a primary device that supports extents can not distinguish an element from extent

reser

vations.
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6.11.1 Logical unit reservation (mandatory)

If the ELEMENT bit is zero, this command shall request that the entire logical unit be reserved for
the exclusive use of the initiator as defined in SPC. If the ELEMENT bit is zero, the RESERVATION
IDENTIFICATION and the ELEMENT LIST LENGTH fields shall be ignored.

If the unit, or any element within the unit, is reserved for another initiator, the target shall
respond by returning RESERVATION CONFLICT status.

horthararNQUHRY REQUEST SENSE-RESERY
a READ ELEMENT STATUS command with a curdata bit of 1,
rejected with RESERVATION CONFLICT status.

6.11.2 Element reservation (optional)

The| RESERVATION IDENTIFICATION field provides a means for an applicatianCclient to ideptify
each element reservation. This allows an application client in a multiple tasking environment to
have multiple reservations outstanding. The RESERVATION IDENTIFICATHION field is used in|the
REUEASE ELEMENT command to specify which reservation is to besreleased. It is also usgd in
supgrseding RESERVE ELEMENT commands to specify which reséryation is to be superseged.

If the element reservation option is implemented, the element)release option (see 6.8.2) ghall
alsq be implemented. These options permit multiple groups*of elements within the unit t¢ be
resgrved, each with a separate reservation identification.

If the ELEMENT bit is one and the element reservatien option is implemented, the device sefver
shal|l process the reservation request as follows.

— ['he element list shall be checked for valid element addresses. If any element address is
nvalid for this unit, the command shall be terminated with CHECK CONDITION status. [The
sense key shall be ILLEGAL REQUEST and the additional sense code INVALID ELEMENT
ADDRESS. If any element descriptor in the element list specifies an element alrgady
specified in another element descriptor in the list, the command shall be terminated with
CHECK CONDITION status. [The sense key shall be ILLEGAL REQUEST and the additipnal
sense code INVALID ELEMENT ADDRESS.

— |f the requested reservation does not conflict with any active or previously requegted
reservation, the elements specified shall be reserved until superseded by another valid
RESERVE command from the initiator that made the reservation or until released by a
RELEASE comimand from the same initiator, by a TARGET RESET task management
unction from\any initiator, by a hard reset condition or by a power-on cycle. If either of| the
ast three €onditions occur, a unit attention condition shall be generated,;

— |f the reservation request conflicts with an existing reservation, then the device server ghall
return RESERVATION CONFLICT status.

— |f\the ELEMENT bit is one and the element reservation option is not implemented,|the
ESERVE command shall be terminated with CHECK CONDITION status. The sense key
shall be ILLEGAL REQUEST and the additional sense code INVALID FIELD IN CDB.

The size of the element list shall be defined by the ELEMENT LIST LENGTH parameter. The
element list shall consist of zero or more descriptors, as shown in Table 23. Each element list
descriptor defines a series of elements beginning at the specified ELEMENT ADDRESS for the
specified NUMBER OF ELEMENTS. If the NUMBER OF ELEMENTS field is zero, the element list shall
begin at ELEMENT ADDRESS and continue through the last element address on the unit.
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Table 23 — Data format of element list descriptors

Bit] 7 6 5 4 3 2 1 0
Byte
0
Reserved
1
2
NUMBER OF ELEMENTS
3
ELEMENT ADDRESS
b5

If ap initiator issues a command to an element that has been reserved by a different initiator,
the | command shall not be performed and the command shall be terminated with a
RE$ERVATION CONFLICT status. If a reservation conflict precludes any part_of the command,
nong of the command shall be performed.

6.12 RESERVE ELEMENT (10) command
6.12.0 General

Thel RESERVE ELEMENT (10) command (see Table 24) is used to reserve a logical unit gr, if
the [element reservation option is implemented, elements.within a logical unit. This subclguse
desgribes only those instances where the RESERVE EEEMENT (10) command differs from| the
RE$ERVE ELEMENT (6) command. Except for thevinstances described in this clause,|the
RE$ERVE ELEMENT (10) command shall functioen®exactly like the RESERVE ELEMENT] (6)
conmand (see 6.11).

Table 24 - RESERVE ELEMENT (10) command

Bit| 7 6 5 4 3 2 1 (
Byte
0 OPERATION CODE (56h)
1 Reserved 3RDPTY Reserved | LONGID | ELEMENT

RESERVATION IDENTIFICATION

Reserved

PARAMETER LIST LENGTH

Ol N|loo|lo]|BM|]WIDN

CONTROL

The RESERVE ELEMENT (10) and RELEASE ELEMENT (10) commands provide the basic
mechanism for contention resolution in multiple-initiator systems. The third-party reservation
allows logical units or elements to be reserved for another specified SCSI device.
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If the RESERVE ELEMENT (10) command is implemented, then the RELEASE ELEMENT (10)
also shall be implemented. Element reservations are not allowed in attached medium changer
usage.

NOTE The ELEMENT bit is in the same position as the EXTENT bit in the SPC definition of RESERVE (10). An

attached medium changer with a primary device that supports extents can not distinguish element from extent
reservations.

6.12.1 Third-party reservation (mandatory)

The third-party reservation option of the RESERVE command allows an application client to
reserve a logical unit or elements within a logical unit for another SCSI device.

If the third-party (3RDPTY) bit is zero, the third-party reservation option is not requested. Ifl the
3RDPTY bit is one, the RESERVE command shall reserve the specified unit or eleménts for the
SC$I device specified in the THIRD PARTY DEVICE ID field. The target shall, preserve|the
resgrvation until it is superseded by another valid RESERVE command from the’ initiator [that
made the reservation or until it is released by the same initiator, by a TARGET RESET jask
management function from any initiator, by a hard reset condition, or by aypower-on cycle. [The
target shall ignore any attempt to release the reservation made by any other initiator.

Aftdr a third—party reservation has been granted, the initiator that sent'the RESERVE command
sha|l be treated like any other initiator. Reservation conflictsshall occur in all cases where
another initiator is not allowed access due to the reservation.

6.12.2 Superseding reservations

An |nitiator that holds a current reservation may modify that reservation by issuing another
RE$ERVE command to the same unit and, if\the ELEMENT bit is one, using the same
resgrvation identification. The superseding RESERVE command shall release the prevjous
resgrvation in place when the new reservatiorequest is granted. The current reservation ghall
not [ be modified if the new reservation<request cannot be granted. If the supersefling
resgrvation cannot be granted becausetof conflicts with a previous active reservation (other
than the reservation being supersedéd), the target shall return to RESERVATION CONFYICT
statps.

NOTE Superseding reservations arevprincipally intended to allow the SCSI device ID to be changed pn a
resefvation using the third-party resetvation option.

The| format of THIRD PARTY DEVICE ID is protocol specific. If the THIRD PARTY DEVICE ID value
asspciated with the reServation is smaller than 255, the LONGID bit may be zero and the THIRD
PAR['Y DEVICE ID value/sent in the CDB. If the LONGID bit is zero, the PARAMETER LIST LENGTH
field shall be setito-zero. If the THIRD PARTY DEVICE ID value is greater than 255, the LONGID bit
shal|l be one.

If the LONGID bit is one, the THIRD PARTY DEVICE ID field in the CDB shall be ignored. If| the
LONGID bit is one, the PARAMETER LIST LENGTH field shall be at least eight. If the LONGID Hit is
one| and the PARAMETER LIST LENGTH field is less than eight, the device server shall retufn a
CHECK CONDITION status. The sense key shall be ILLEGAL REQUEST and the additional
sense code PARAMETER LIST LENGTH ERROR.

Device servers that support device IDs greater than 255 shall accept commands with LONGID
equal to one. Device servers whose devices IDs are limited to 255 or smaller may reject
commands with LONGID equal to one with CHECK CONDITION status. The sense key shall be
ILLEGAL REQUEST and the additional sense code INVALID FIELD IN CDB.

If both the LONGID and ELEMENT bits are one, then the parameter list shall have the format
shown in Table 25 and the extent list length shall be the PARAMETER LIST LENGTH minus eight.
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