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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 413: Architecture model-3 (SAM-3)

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the

spemahzed system for worIdW|de standardlzatlon Natlonal bodles that are members of ISO or IEC participate in the
SO and IEC
member body interested in the subject dealt with may part|C|pate in this preparatory Work Internationdl governmental
and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

2) |In the field of information technology, ISO and IEC have established a joint technical committee; ISO/IEQ JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodigs for voting.
Publication as an International Standard requires approval by at least 75 % of the national odies casting|a vote.

3) [The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as |possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC and ISO member bodies.

4) |IEC, ISO and ISO/IEC Publications have the form of recommendations-for international use and are accgpted by IEC
and ISO member bodies in that sense. While all reasonable efforts@re-made to ensure that the technigal content of
IEC, ISO and ISO/IEC Publications is accurate, IEC or ISO cannot b& held responsible for the way in which they are
used or for any misinterpretation by any end user.

5) |In order to promote international uniformity, IEC and ISOymember bodies undertake to apply IEC, ISO|and ISO/IEC
Publications transparently to the maximum extent possible in their national and regional publications. Arly divergence
between any ISO/IEC Publication and the corresponding national or regional publication should be clearly indicated in
the latter.

6) |ISO and IEC provide no marking procedure\to”indicate their approval and cannot be rendered respor]sible for any
equipment declared to be in conformity with;an ISO/IEC Publication.

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

8) |No liability shall attach to IEC orASO or its directors, employees, servants or agents including individua| experts and
members of their technical'‘committees and IEC or ISO member bodies for any personal injury, properfy damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses
arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC, ISO or ISO/IEC
publications.

9) |Attention is_drawn to the normative references cited in this publication. Use of the referenced publications is
indispensablefor the correct application of this publication.

10

~

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

International Standard 14776-413 was prepared by subcommittee 25: Interconnection of information technology
equipment, of ISO/IEC joint technical committee 1: Information technology.

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.

A list of all parts of the ISO/IEC 14776 series, under the general title Information technology — Small computer sys-
tem interface (SCSI), can be found on the IEC website.

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

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

Figure 0 shows the relationship of this standard to the other standards and related projects in the SCSI family of
standarfiSas of the publication of this standard.

Device-Type Specific Command Sets

Shared Command Set (for all device typées)

SCSI Transport Protocols

Architecture Model

Interconnects

Figure 0 — SCSI document structure

The roadmap in figure 0 is intended to show,thé general applicability of the documents to one another| Figure 0 is
not intepded to imply a relationship such as a hierarchy, protocol stack or system architecture.

The fungtional areas identified in figure*0 characterize the scope of standards within a group as follows:

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

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

Shared Command Set: An implementation standard that defines a model for all SCSI device types. This standard
specifies the required commands and behavior that is common to all SCSI devices, regardless of device type, and
prescribes the requirements to be followed by a SCSI initiator device when sending commands to any SCSI target
device.

SCSI Transport Protocols: Implementation standards that define the requirements for exchanging information so
that different SCSI devices are capable of communicating.

Interconnects: Implementation standards that define the communications mechanism employed by the SCSI
transport protocols. These standards may describe the electrical and signaling requirements essential for SCSI
devices to interoperate over a given interconnect. Interconnect standards may allow the interconnection of devices
other than SCSI devices in ways that are outside the scope of this standard.
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At the time this standard was generated, examples of the SCSI general structure included a number of Intercon-
nects, SCSI Transport Protocols, Shared Command Sets, Device-Type Specific Command Sets and Architecture

Models

The purpose of this standard is to provide a basis for the coordination of SCSI standards development and to
define requirements, common to all SCSI technologies and implementations, that are essential for compatibility
with host SCSI application software and device-resident firmware across all SCSI transport protocols. These
requirements are defined through a reference model that specifies the behavior and abstract structure that is

generic

listed in the bibliograpy.

to all SCSI I/0 system implementations.

The SCSI Architecture Model - 3 (SAM-3) standard is divided into the following clauses and annexes:

Cla
Cla
Cla
Cla
Cla
Cla
Cla
Cla
Ann
Ann
star

ise 1 is the scope.

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

ise 3 describes the definitions, symbols, and abbreviations used in this standard.
ise 4 describes the overall SCSI architectural model.

ise 5 describes the SCSI command model element of the SCSI architecture.

Ise 6 describes the events that may be detected by a SCSI device.

Ise 7 describes the task management functions common to SCSI devices.

ise 8 describes the task set management capabilities common to SCS31 devices.

ex A summarizes the identifier and name definitions of the SCSI transport protocols.
ex B identifies differences between the terminology used in this (standard and previous version
dard.

5 of this
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 413: Architecture model-3 (SAM-3)

1 General

1.1 Sc

ope

EC:2007(E)

The set of SCSI (SmaII Computer System Interface) standards conS|sts of this standard and the SCSI implemen-

tation stg
specifie

impleme

The set
betwee

implementations may employ any design technique that does not violate interoperability:

The foll
edition:

a) sup
b) con
c) the
d) untd

1.2 Prq

This stgndard defines generic requirements that pertain to SCSI implementation standards and imp

requirer]
that app
values {
function

Generigq

s common behaviors for SCSI devices and an abstract structure that is generic to all SESI
ntations.

h conforming SCSI implementations. This part of ISO/IEC 14776 is a functional,description.

pwing architecture model concepts from previous versions of this standard are made obsg

bort for the SPI-5 SCSI transport protocol (except for informational)listings in Annex A);
ingent allegiance;

TARGET RESET task management function and

gged tasks.

pcedence requirements

nents. An implementation requirementcspecifies behavior in terms of measurable or observable

D be returned upon command completion and the service responses to be returned upon task m
completion.

¢ model that

I/0 system

of SCSI standards specifies the interfaces, functions and operations necessary to'ensure intg¢roperability

Conforming

lete by this

ementation
parameters

ly to an implementation. Examples of implementation requirements defined in this document are the status

anagement

requirements are transfermed to implementation requirements by an implementation standard. An
example¢ of a generic requirement is the hard reset behavior specified in 6.3.2.

SCSI Architecture Model - 3

Y v v

SCSI Implementation SCSI Implementation SCSI Implementation
Standard Standard Standard

Key:
Generic Implementation
: . SCSI
Requirements Requirements .
Implementation
- ----- -

Figure 1 — Requirements precedence
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As shown in figure 1, all SCSI implementation standards shall reflect the generic requirements defined herein. In
addition, an implementation claiming SCSI compliance shall conform to the applicable implementation require-
ments defined in this standard and the appropriate SCSI implementation standards. In the event of a conflict
between this document and other SCSI standards, the requirements of this standard shall apply.



https://iecnorm.com/api/?name=6860ea2d705d75afdf59435de0e2eede

-12 - 14776-413 © ISO/IEC:2007(E)

2 Normative references

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

ISO/IEC 14776-322, Information technology — Small computer system interface (SCSI) — Part 322: Block
commands-2 (SBC-2) [T10/1417-D]

ISO/IEC 14776-453, Information technology — Small computer system interface (SCSI) — Part 453: Primary
commands-3 (SPC-3) (under consideration) [T10/1416-D]
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3 Definitions, symbols, abbreviations, and conventions
3.1 Definitions

3.1.1
ACA command: command performed by a task with the ACA attribute (see 3.1.5, 4.11, and 8.6.5)

3.1.2
additional sense code: combination of the ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER fields
in the sense data (see 3.1.108 and SPC-3)

3.1.3
application client: an object that is the source of commands and task management function requestg

3.1.4
argumgnt: a datum provided as input to or output from a procedure call (see 3.1.76)

3.15
auto contingent allegiance (ACA): task set condition established following the rgturn of a CHECK CONDITION
status when the NACA bit is set to one in the CONTROL byte. See 5.9.2.

3.1.6
backgrpund operation: operation started by a command that continues)processing after the task containing the
commaind is no longer in the task set See 5.5.

3.1.7
basic tgsk management model: task management modelin which only one task attribute (see 8.6) is supported
and the|task management features that the application client may select are limited. See 8.3.3.

3.1.8
blocked task state: when in this state a task is prevented from completing due to an ACA condition

3.1.9
blockinlg boundary: a task set boundary-denoting a set of conditions that inhibit tasks outside the bolindary from
enterind the enabled task state

3.1.10
byte: an 8-bit construct

3.1.11
client-slerver: relationship established between a pair of distributed entities where one (the client) requests the
other (the server) toyperform some operation or unit of work on the client's behalf

3.1.12
client: jan-entity that requests a service from a server. This standard defines the application client

3.1.13
code value: a defined numeric value, possibly a member of a series of defined numeric values, representing an
identified and described instance or condition. Code values are defined to be used in a specific field (see 3.1.37),
that is in a procedure call input argument (see 3.6.2), in a procedure call output argument or in a procedure call
result

3.1.14
command: request describing a unit of work to be performed by a device server

3.1.15

command descriptor block (CDB): a structure used to communicate a command from an application client to a
device server. A CDB may have a fixed length of 6 bytes, 10 bytes, 12 bytes or 16 bytes, or a variable length of
between 12 bytes and 260 bytes. See 5.2 and SPC-3
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3.1.16
command standard: SCSI standard that defines the model, commands and parameter data for a device type
(e.g., SPC-3, SBC-2, SSC-2, SMC-2, MMC-4, or SES-2).

3.1.17
completed command: command that has ended by returning a status and service response of TASK COMPLETE or
LINKED COMMAND COMPLETE

3.1.18
completed task: task that has ended by returning a status and service response of TASK COMPLETE. The actual
events comprising the TASK COMPLETE response are SCSI transport protocol specific

3.1.19
confirmation: response returned to an application client or device server that signals the completion [of a service
request

3.1.20
confirmed SCSI transport protocol service: a service available at the SCSI transportprotocol service interface
that includes a confirmation of completion. See 4.15.

3.1.21
current|task: task that has a data transfer SCSI transport protocol servicedequest in progress (see 5/4.3) or is in
the progess of sending command status. Each SCSI transport protocolstandard may define the SCBI transport
protocol specific conditions under which a task is considered a currenttask

3.1.22
deferrefl error: error generated by a background operation (se€ 3.1.6)

3.1.23
dependent logical unit: logical unit that is addressed.via some other logical unit(s) in a hierarchical logical unit
structure (see 3.1.41), also a logical unit that is at.aigher numbered level in the hierarchy than the| referenced
logical ynit (see 4.14)

3.1.24
device |dentifier: term used by previousversions of this standard (see B)

3.1.25
device model: description of a type of SCSI target device (e.g., block, stream)

3.1.26
device perver: an object,within a logical unit that processes SCSI tasks according to the requiremgnts for task
managgment described.in clause 8

3.1.27
device pervice.request: request submitted by an application client conveying a command to a devicg server

3.1.28
device service response: response returned to an application client by a device server on completion of a
command

3.1.29
domain: an I/O system consisting of a set of SCSI devices and a service delivery subsystem, where the SCSI
devices interact with one another by means of the service delivery subsystem

3.1.30
dormant task state: when in this state a task is prevented from entering the enabled task state (see 3.1.31) due
to the presence of certain other tasks in the task set
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3.1.31
enabled task state: when in this state a task may complete at any time or is waiting to receive the next command
in a series of linked commands

3.1.32
extended logical unit addressing: the logical unit addressing method is used by special function logical units
(e.g., well known logical units). See 4.9.9.

3.1.33
faulted |_T nexus: | _T nexus on which a CHECK CONDITION status was returned that resulted in the estab-
lishment of an ACA. The faulted |_T nexus condition is cleared when the ACA condition is cleared

3.1.34
faulted task set: task set that contains a faulting task. The faulted task set condition is cleared.whgen the ACA
conditiop resulting from the CHECK CONDITION status is cleared

3.1.35
faulting command: A command that completed with a status of CHECK CONDITION+that resulted in the estab-
lishment of an ACA

3.1.36
faultind task: a task that has completed with a status of CHECK CONDITI@ON that resulted in the establishment of
an ACA

3.1.37
field: & group of one or more contiguous bits, part of a larger stfucture (e.g., a CDB (see 3.1.15) or|sense data
(see 3.1.108))

3.1.38
full task management model: the task management'model in which the sIMPLE task attribute (s¢e 8.6.1) is
supported and all task management features may beselected by the application client, see 8.3.2

3.1.39
functiop complete: a logical unit response\indicating that a task management function has finished.| The events
comprising this response are SCSI transport protocol specific

3.1.40
hard repet: a condition resulting'from a power on condition or a reset event in which the SCSI device gerforms the
hard reget operations described in 6.3.2, SPC-3 and the appropriate command standards

3.141
hierarchical logical.unit: an inverted tree structure for forming and parsing logical unit numbers (see 3.1.64)
containipg up to foUr-addressable levels (see 4.14)

3.1.42
I_T nexps:, nexus between a SCSI initiator port and a SCSI target port. See 4.12.

3.1.43
|_T nexus loss: a condition resulting from a hard reset condition or an I_T nexus loss event in which the SCSI
device performs the I_T nexus loss operations described in 6.3.4, SPC-3 and the appropriate command standards

3.1.44
I_T nexus loss event: SCSI transport protocol specific event that results in an |_T nexus loss condition as
described in 6.3.4

3.1.45
I_T_L nexus: nexus between a SCSI initiator port, a SCSI target port, and a logical unit (see 4.12)

3.1.46
I_T L_Q nexus: nexus between a SCSI initiator port, a SCSI target port, a logical unit and a task. See 4.12.
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3.1.47
I_T_L_Q nexus transaction: information transferred between SCSI ports in a single data structure with defined
boundaries (e.g., an information unit)

3.1.48
| T L xnexus: eitheran|_T Lnexusoran|l T L Q nexus. See 4.12.

3.1.49
I/O operation: operation defined by an unlinked command, a series of linked commands or a task management
function

3.1.50
implemlentation specific: a requirement or feature that is defined in a SCSI standard but whose implementation
may be |specified by the system integrator or vendor

3.1.51
initiatof: term used in previous versions of this standard (see B)

3.1.52
initiatof device name: SCSI device name of a SCSI initiator device. See 4.7.2.

3.1.53
initiatof identifier: term used in previous versions of this standard (see-B)

3.1.54
initiato port identifier: a value by which a SCSI initiator port is referenced within a domain. See 4.7.p.

3.1.55
initiatof port name: SCSI port name (see 3.1.97) of a SCSI initiator port or of a SCSI target/initiator port when
operatirlg as a SCSI initiator port. See 4.7.2.

3.1.56
in trangit: information that has been delivered:to the service delivery subsystem for transmission, but that has not
been refeived yet

3.1.57
implicitthead of queue: an optional-processing model for specified commands wherein the first cojmmand in a
task maly be treated as if it had beeh received with a HEAD OF QUEUE task attribute. See 8.2.

3.1.58
layer: subdivision of thé architecture constituted by SCSI initiator device and SCSI target device elements at the
same leyvel relative to_the interconnect

3.1.59
linked gommand: one in a series of commands processed by a single task that collectively make up fa discrete I/

O opergtian. in such a series, each command is represented by the same |_T_L Q nexus and all, except the last,
have théLiNk bit inthe CDB CONTROL h\]lfﬂ settoone

3.1.60
logical unit: SCSI target device object, containing a device server and task manager, that implements a device
model and manages tasks to process commands sent by an application client. See 4.8.

3.1.61
logical unit reset: condition resulting from a hard reset condition or a logical unit reset event in which the logical
unit performs the logical unit reset operations described in 6.3.3, SPC-3 and the appropriate command standards

3.1.62
logical unit reset event: an event that results in a logical unit reset condition as described in 6.3.3
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3.1.63
logical unit inventory: list of the logical unit numbers reported by a REPORT LUNS command (see SPC-3)

3.1.64
logical unit number (LUN): a 64-bit or 16-bit identifier for a logical unit. See 4.9.

3.1.65
name: label of an object that is unique within a specified context and should never change (e.g., the term’s name
and world-wide identifier (WWID) may be interchangeable)

3.1.66
nexus: relationship between two SCSI devices and the SCSI initiator port and SCSI target port objects within
those S[CSI devices. See 4.12.

3.1.67
non-faylted |_T nexus: |_T nexus that is not a faulted |_T nexus (see 3.1.33)

3.1.68
object: | container that encapsulates data types, services or other objects that are related in some way

3.1.69
peer entities: entities within the same layer (see 3.1.58)

3.1.70
pending command: from the point of view of the application client,"\the description of a command RQetween the
time that the application client calls the Send SCSI Command SCSI transport protocol service and thejtime one of
the SCS$I target device responses described in 5.5 is received

3.1.71
port: synonymous with SCSI port (see 3.1.95 and Annéex B)

3.1.72
power ¢ycle: power being removed from and-ater applied to a SCSI device

3.1.73
power ¢n: condition resulting from a\power on event in which the SCSI device performs the power on operations
described in 6.3.1, SPC-3 and the appropriate command standards

3.1.74
power ¢n event: power being applied to a SCSI device, resulting in a power on condition as describefd in 6.3.1

3.1.75
procedyre: operation that is invoked through an external calling interface

3.1.76
procedurecall: the model used by this standard for the interfaces involving both the SAL (see 3.1.84) and STPL

(see 3.1.102) having the appearance of a programming-language function call
- 77 ~ Ll el Ll ~J ~J ~ ~

3.1.77
protocol: specification and/or implementation of the requirements governing the content and exchange of infor-
mation passed between distributed entities through the service delivery subsystem

3.1.78
queue: arrangement of tasks within a task set (see 3.1.130), usually according to the temporal order in which they
were created

3.1.79
receiver: client or server that is the recipient of a service delivery transaction
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reference model: a standard model used to specify system requirements in an implementation independent

manner

3.1.81
relative

3.1.82

port identifier: identifier for a SCSI port that is unique within a SCSI device. See 4.7.6.

request: a transaction invoking a service

3.1.83

request-response transaction: an interaction between a pair of distributed, cooperating entities, consisting of a

request

3.1.84
reset e

3.1.85
respon

3.1.86
SCSI af
manage

3.1.87

SCSI d¢vice: a device that contains one or more SCSI ports that.are connected to a service delivery

and sup

3.1.88

SCSI d¢vice identifier: synonymous with SCSI port identifier (see 3.1.96)

3.1.89

SCSI dé¢vice name: name (see 3.1.65) of a-SCSI device that is world-wide unique within the SC§

protoco
made a

3.1.90
SCSle
requireq

3.1.91
SCSI 1/(
transpo

3.1.92

for service submitted to an entity followed by a response conveying the result

ent: a SCSI transport protocol specific event that results in a hard reset condition aS’describe

Ee: a transaction conveying the result of a request

plication layer (SAL): protocols and procedures that implement or issue command
ment functions by using services provided by a SCSI transport protocol layer

ports a SCSI application protocol

of a SCSI domain in which the SCShdevice has SCSI ports (see 4.7.8). The SCSI device ng
ailable to other SCSI devices or, SCSI ports in SCSI transport protocol specific ways

ent: condition defined in.this standard (e.g., logical unit reset) that is detected by SCSI dev
notification of its occurrence within the SCSI device. See clause 6.

d in 6.3.2

5 and task

subsystem

bl transport

me may be

ce and that

D system: an\lO system, consisting of two or more SCSI devices, a SCSI interconnect and a SCSI

t protocol that collectively interact to perform SCSI I/O operations

SCSI idlentifier: term used in previous versions of this standard (see B)

3.1.93

SCSlinitiator device: a SCSI device containing application clients and SCSI initiator ports that originates device
service and task management requests to be processed by a SCSI target device and receives device service and
task management responses from SCSI target devices. When this term is used, it refers to SCSI initiator devices or
SCSI target/initiator devices that are using the SCSI target/initiator port as a SCSI initiator port

3.1.94

SCSlinitiator port: a SCSI initiator device object that acts as the connection between application clients and the
service delivery subsystem through which requests, indications, responses and confirmations are routed. In all
cases when this term is used it refers to an initiator port or a SCSI target/initiator port operating as a SCSI initiator

port
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3.1.95

SCSI port: SCSI device resident object that connects the application client, device server or task manager to the
service delivery subsystem through which requests and responses are routed. SCSI port is synonymous with port.
A SCSI port is one of a SCSI initiator port (see 3.1.94), a SCSI target port (see 3.1.99) or a SCSI target/initiator port

(see 3.1.101)

3.1.96

SCSI port identifier: a value by which a SCSI port is referenced within a domain. The SCSI port identifier is either
an initiator port identifier (see 3.1.54) or a target port identifier (see 3.1.119)

3.1.97

SCSI port name: name (see 3.1.65) of a SCSI port that is world-wide unigue within the SCSI transport protocol of

the SC$I domain of that SCSI port (see 4.7.9). The name may be made available to other SCSI devi
ports infthat SCSI domain in SCSI transport protocol specific ways

3.1.98
SCSIt

get device: SCSI device containing logical units and SCSI target ports that recéives device

tes or SCSI

service and

task mgnagement requests for processing and sends device service and task management responsges to SCSI
initiator |devices. When this term is used, it refers to SCSI target devices or SCSI target/initiator deviges that are
using the SCSI target/initiator port as a SCSI target port

3.1.99

SCSI target port: SCSI target device object that contains a task router'and acts as the connectipn between
device gervers and task managers and the service delivery subsystem through which indications and responses
are routed. When this term is used, it refers to a SCSI target port or@ SCSI target/initiator port operating as a SCSI
target pprt

3.1.100

SCSI target/initiator device: SCSI device that has all the characteristics of a SCSI target device and a SCSI
initiator [device

3.1.101

SCSil tafget/initiator port: SCSI device resident object that has all the characteristics of a SCSI targqt port and a
SCSl injtiator port

3.1.102

SCSI transport protocol layer (STRLE): the protocol and services used by a SCSI application layer fo transport
data regresenting a SCSI application protocol transaction

3.1.103

SCSI transport protocal service confirmation: a procedure call from the STPL notifying the SAL that a SCSI
transpoft protocol service request has completed

3.1.104

SCSI transport protocol service indication: a procedure call from the STPL notifying the SAL that a SCSI

transpo

t protocol transaction has occurred

3.1.105

SCSI transport protocol service request: a procedure call to the STPL to begin a SCSI transport protocol
service transaction

3.1.106

SCSI transport protocol service response: a procedure call to the STPL containing a reply from the SAL in
response to a SCSI transport protocol service indication

3.1.107
sender:

a client or server that originates a service delivery transaction
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sense data: data returned to an application client in the same |_T_L_Q nexus transaction (see 3.1.47) as a
CHECK CONDITION status (see 5.9.6). Fields in the sense data are referenced by name in this standard. See
SPC-3 for a complete sense data format definition. Sense data may also be retrieved using the REQUEST SENSE
command (see SPC-3)

3.1.109

sense key: SENSE KEY field in the sense data (see 3.1.108 and SPC-3)

3.1.110
server:

entity that performs a service on behalf of a client

3.1.111
service

3.1.112
service

any operation or function performed by a SCSI object that is invoked by other SCSI objects

delivery failure: any non-recoverable error causing the corruption or loss of onefer more ser

transactions while in transit

3.1.113
service
SCSl ta

3.1.114
service

3.1.115

delivery subsystem: that part of a SCSI I/O system that transmits service requests to a lo
rget device and returns logical unit or SCSI target device responsesdo;d SCSI initiator device

delivery transaction: a request or response sent throughsthe service delivery subsystem

standaind INQUIRY data: data returned to an application client' as a result of an INQUIRY command w

bit is se
a comp

3.1.116
target:

3.1.117
target d

3.1.118
target i

3.1.119
target g

3.1.120
target g
SCSil ta|

to zero. Fields in the standard INQUIRY data are.referenced by name in this standard and SP(
ete definition of the standard INQUIRY data format

a term used in previous versions of this-standard (see B)

evice name: SCSI device name (see 3.1.89) of a SCSI target device. See 4.7.3.

entifier: a term used.in previous versions of this standard (see B)

ort identifier:\va value by which a SCSI target port is referenced within a domain. See 4.7.3.

ort pame: SCSI port name of a SCSI target port or of a SCSI target/initiator port when op4
[gel-port. See 4.7.3.

ice delivery

hical unit or

ith the EVPD
C-3 contains

brating as a

3.1.121

target/initiator device name: SCSI device name (see 3.1.89) of a SCSI target/initiator device. See 4.7.4.

3.1.122

task: an object within the logical unit representing the work associated with a command or a group of linked
commands. See 4.11.

3.1.123

task priority: the relative scheduling importance of a task having a SIMPLE task attribute in relation to other tasks

already

in the task set. See 8.7.
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3.1.124
task tag: an object containing up to 64 bits that uniquely identifies each task for a given |_T_L nexus (see 3.1.45)
in a task set (see 3.1.130). See 4.11.

3.1.125
task management function: a task manager service capable of being requested by an application client to affect
the processing of one or more tasks

3.1.126
task management request: request submitted by an application client, invoking a task management function to
be processed by a task manager

3.1.127
task mgnagement response: response returned to an application client by a task manager on'conjpletion of a
task mahagement request

3.1.128
task mgnager: server within a logical unit that controls the sequencing of one or more-tasks and progesses task
managgment functions

3.1.129
task rofiter: an object in a SCSI target port that routes commands and task management functions etween the
service fdelivery subsystem (see 3.1.113) and the appropriate logical unit's'\task manager (see 3.1.128)

3.1.130
task sef: group of tasks within a logical unit, whose interaction._is dependent on the task managgment (e.g.,
queuing) and ACA requirements. See 4.8.

3.1.131
third-party command: a command that requires a logieal unit within a SCSI target device to assune the SCSI
initiator [device role and send command(s) to another<SCSI target device

3.1.132
transadtion: cooperative interaction between two entities, involving the exchange of information or thg processing
of someg request by one entity on behalf.of the other

3.1.133
unconflirmed SCSI transport pretocol service: a service available at the SCSI transport protofol service
interface that does not result in a completion confirmation. See 4.15.

3.1.134
unlinked command. \eemmand having the LINK bit set to zero in the CDB CONTROL byte that is hot the last
command in a series-of linked commands (see 3.1.59)

3.1.135

well knpwh Ioglcal un|t a Iog|cal unit that only performs speC|f|c funct|ons WeII known logical unfts allow an
application arget device.
See 4.10.

3.1.136

well known logical unit number (W-LUN): the logical unit number that identifies a well known logical unit. See
4.9.10.

3.2 Acronyms

ACA Auto Contingent Allegiance (see 5.9.2)
CDB Command Descriptor Block (see 5.2)
CRN Command Reference Number (see 5.1)
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EUI Extended Unique Identifier (see http://standards.ieee.org/regauth/oui/tutorials/UseOfEUI.htm
FCP-2  Fibre Channel Protocol for SCSI, Version 2 (see Bibliography)

I/0 Input / Output

iISCSI internet SCSI (see RFC 3720)

ISID Initiator Session Identifier (see RFC 3720)

ISO Organization for International Standards

LUN Logical Unit Number

LSB Least significant bit

MMC-2 SCSI Multi-Media Commands -2 (see Bibliography)
MSB Most significant bit

NACA  Normal ACA (see 5.2)

n/a Not Applicable

RAID Redundant Array of Independent Disks

SAL SCSI application layer (see 3.1.86)

SAS Serial Attached SCSI (see Bibliography)

SBC-2 | SCSI-3 Block Commands -2 (see clause 2)
SBP-3 | Serial Bus Protocol -3 (see Bibliography)

SCSI The architecture defined by the family of standards described in the Bibliography
SPI-5 SCSI Parallel Interface -5 (see Bibliography)
SPC-3 | SCSI Primary Commands -3 (see clause 2)
STPL SCSI transport protocol layer (see Bibliography)
SRP SCSI RDMA Protocol (see Bibliography)

SSC SCSI-3 Stream Commands (see Bibliography)
SSP Serial SCSI Protocol (see SAS)

TPGT Target Portal Group Tag (see RFC 3720)

TST Task Set Type (see SPC-3)

UCs Universal Character Set (see ISO/IEC 10646-1)
UTF UCS Transformation Formats (see RFC 2279)
VPD Vital Product Data (see SPC-3)

W-LUN| Well known logical unit number

3.3 Kegywords

3.3.1
invalid:] A keyword used to describ€ an illegal or unsupported bit, byte, word, field or code value. R
device gerver of an invalid bit, byte,jword, field or code value shall be reported as error.

3.3.2
mandatory: A keyword-indicating an item that is required to be implemented as defined in this standa

3.3.3
may: A keywordthat indicates flexibility of choice with no implied preference (synonymous with "may @

3.34
may nof:\A’keyword that indicates flexibility of choice with no implied preference (synonymous with "

1)

eceipt by a

rd.

r may not").

may or may

not").

3.35
obsolete: A keyword indicating that an item was defined in prior SCSI standards but has been remov
standard.

3.3.6
option, optional: Keywords that describe features that are not required to be implemented by thi

ed from this

s standard.

However, if any optional feature defined in this standard is implemented, then it shall be implemented as defined in

this standard.
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3.3.7
SCSI transport protocol specific: Implementation of the referenced item is defined by a SCSI transport protocol
standard (see Bibliography).

3.3.8

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

3.3.9
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.

3.3.10
should] A keyword indicating flexibility of choice with a strongly preferred alternative; equivatent to tHe phrase "it
is strongly recommended".

3.3.11
vendor|specific: Specification of the referenced item is determined by the SCS|, device vendor.

3.4 Edjitorial conventions

Certain|words and terms used in this standard have a specific meaning beyond the normal Engligh meaning.
These Words and terms are defined either in the glossary or in the(text where they first appear.

Upper dase is used when referring to the name of a numeriCvalue defined in this specification or a forqal attribute
possesged by an entity. When necessary for the sake of.elarity, names of objects, procedure calls, afguments or
discretq states are capitalized or set in bold type. Names of fields are identified using small capital letters (e.g.,
NACA bit).

Names |of procedure calls are identified by a;pame in bold type, such as Execute Command (se¢ clause 5).
Names pf arguments are denoted by capitalizing each word in the name. For instance, Sense Data is the name of
an argument in the Execute Command,procedure call.

Quantities having a defined numericvalue are identified by large capital letters. CHECK CONDITION, for example,
refers tq the numeric quantity defined in table 22 (see 5.3.1). Quantities having a discrete but unspecifi¢d value are
identified using small capital letters. As an example, TASK COMPLETE, indicates a quantity returned by the Execute
Command procedure catl~(see clause 5). Such quantities are associated with an event or indicgtion whose
observable behavior or Value is specific to a given implementation standard.

Lists sejguenced by-letters (e.g., a-red, b-blue, c-green) show no priority relationship between the ljsted 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 flgures the order of precedence to resolve the conflicts is text; then
tables; thenfi and values.

Notes do not constitute any requirements for implementors.

3.5 Numeric conventions

A binary number is represented in this standard by any sequence of digits comprised of only the Western-Arabic
numerals 0 and 1 immediately followed by a lower-case b (e.g., 0101b). Underscores or spaces may be included in
binary number representations to increase readability or delineate field boundaries (e.g., 0 0101 1010b or
0_0101_1010b).
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A hexadecimal number is represented in this standard by any sequence of digits comprised of only the
Western-Arabic numerals 0 through 9 and/or the upper-case English letters A through F immediately followed by a
lower-case h (e.g., FA23h). Underscores or spaces may be included in hexadecimal number representations to
increase readability or delineate field boundaries (e.g., B FD8C FA23h or B_FD8C_FA23h).

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

This standard uses the 1SO and IEC convention for representing decimal numbers (e.g., the thousands and higher
multiples are separated by a space and a comma is used as the decimal point). Table 1 shows some examples of
decimal numbers using the ISO/IEC and American conventions.

Table 1 — ISO/IEC and American numbering conventions examples

ISO/IEC American
0,6 0.6
3,141592 65 | 3.14159265
1000 1,000
1323 462,95 | 1,323,462.95

3.6 Notation conventions

3.6.1 Hierarchy diagram conventions

Hierarctlr]y diagrams show how objects are related to.each other. The hierarchy diagram of figure 2, fpr example,
shows the relationships among the objects compriSifig an object called Book. For this example, a bgok object is
defined|as containing a table of contents object)an optional preface object, one or more chapter objects and an
optiona| index object. Further contents definitions are provided for the preface and chapter objectq. A preface
object dontains zero or more figure objects;*one outline object and an introductory text object. A chapter object
containg one or more section objects and.zero or more figure objects.

Book

Table of
Contents

Preface Index

Chapter \

Outline Introductory

Text

Figure \ Section \

Figure 2 — Example hierarchy diagram

In the corresponding hierarchy diagram, labelled boxes denote the above objects. The composition and relation of
one object to others is shown by the connecting lines. In this case, the connecting lines indicate the relationship
between the book object and its constituent table of contents, preface, chapter and index objects. Similarly,
connecting lines show that a chapter object contains section and figure objects. Note that the figure object also
may be a component of the preface object.
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In the hierarchy diagram, objects that are required to have one and only one instance are shown as simple boxes,
as is the case for the book and table of contents objects. The hierarchy diagram shows multiple instances of an
object by the presence of a shadow, as is the case for the chapter, figure and section objects. Objects that are
optional are indicated by light diagonal lines, as is the case for the preface, figure and index objects. An object that
may not have any instances, have only one instance, or have multiple instances is shown with both diagonal lines
and a shadow, as is the case for the figure object. The instance indications shown in a hierarchy diagram are
approximate; detailed requirements appear in the accompanying text.
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3.6.2 Notation for procedure calls

EC:2007(E)

In this standard, the model for functional interfaces between entities is a procedure call (see 3.1.76). Such inter-
faces are specified using the following notation:

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

where:

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

Procedure Name: A descriptive name for the function modeled by the procedure call.

Ou

This no
call spe

Fou
where:

Fol

Input Ar

Pat

put-1, Output-2, ...: A comma-separated list of names identifying output arguments‘to, be retu
procedure call.

"[...]": Brackets enclosing optional or conditional arguments.

ation allows arguments to be specified as inputs and outputs. The following is an example of
Cification:

nd = Search (IN (Pattern, Item List), OUT ([Iltem Found]))

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

guments:

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

Item List = Item<NN> /* Definition of Item List as an array of NN Item arguments*/

Output

Contains-the items to be searched for a match.

Arguments:

Iltem Found = Item (..., /* Item located by the search procedure call */

This argument is only returned if the search succeeds.

Input-1, Input-2, ...: A comma-separated list of names identifying caller-supplied input arguments.

rned by the

h procedure
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3.6.3 Notation for state diagrams

All state diagrams use the notation shown in figure 3.

SO: State O S1: State 1
Actions taken on entry to SO Actions taken on entry to S1
— S0:S1 -

Transition from SO to S1

-~ S1:S0 —

y S0:S0 —pe Transition from S1 to SO
Transition from SO to |tself\

Transition labels

Figure 3 — Example state diagram
The state diagram is followed by a list of the state transitions, using-the transition labels. Each fransition is
describgd in the list with particular attention to the conditions that cause the transition to occur and sgecial condi-
tions related to the transition. Using figure 3 as an example, the transition list might read as follows:

Transitjon S0:S1: This transition occurs when state SO is eXited and state S1 is entered.

Transitjon S1:S0: This transition occurs when state S1.js exited and state SO is entered.

Transitjon S0:S0: This transition occurs when state SO transitions to itself. The reason for a transition from S0 to
itself is {o specify that the actions taken whenever state SO is entered are repeated every time the trans|tion occurs.

A system specified in this manner has the following properties:

a) timg elapses only within discrete states;

b) statp transitions are logically instantaneous and

c) evely time a state is entered, the actions of that state are started. Note that this means that a transition that
points back to the same\state restarts the actions from the beginning.
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4 SCSI architecture model

4.1 Introduction

The purpose of the SCSI architecture model is to

a)

into
b)
c)

perspective within the overall SCSI architecture model,

establish a layered model in which standards may be developed,
provide a common reference for maintaining consistency among related standards and

EC:2007(E)

provide a basis for the coordination of SCSI standards development that allows each standard to be placed

d) pro
env

eac

The deV
SCSI sy
externa
standar|
limited ]
in any
ments t
to netw
authent
scope 0

The set

ide the foundation for application compatibility across all SCSI interconnect and SCSI trans

ronments by specifying generic requirements that apply uniformly to all implementation stan

n functional area.

elopment of this standard is assisted by the use of an abstract model. To specify the‘external b

ort protocol
lards within

ehavior of a

stem, elements in a system are replaced by functionally equivalent components within this model. Only

ly observable behavior is retained as the standard of behavior. The description of internal beh
[ is provided only to support the definition of the observable aspects ofthe model. Those
p the generic properties and characteristics needed for host applications to interoperate with S

CSl interconnect and SCSI transport protocol environment. The model does not address ot

hat may be essential to some 1/0O system implementations (e.g., thexmapping from SCSI device
brk addresses, the procedure for discovering SCSI devices eh-a network and the definition

cation policies for SCSI initiator devices or SCSI target devices). These considerations are
f this standard.

betwee

avior in this
hspects are
CSI devices
her require-
p addresses
of network
outside the

of SCSI standards specifies the interfaces, functionsand operations necessary to ensure intg¢roperability

conforming SCSI implementations. This standarghis a functional description. Conforming implg

may enploy any design technique that does not violaté:interoperability.

The SC[SI architecture model is described in terms of objects (see 3.1.68), protocol layers and servic

betweel objects. As used in this standard, obje€ts are abstractions, encapsulating a set of related fun

types a
underst
These d
An obje
or servi

Service
service
by defin

nd other objects. Certain objects are'defined by SCSI (e.g., an interconnect), while others ar

hnd the functioning of SCSI but have implementation definitions outside the scope of SCSI (g

bjects exhibit well-defined and observable behaviors, but they do not exist as separate physic

Ct may be a single numeric parameter (e.g., a task tag) or a complex entity that performs a set 0

tes on behalf of another abject.

interfaces are defined between distributed objects and protocol layers. The template for g
nterface is the client-server model described in 4.2. The structure of a SCSI I/O system is sp€g
ing the relatiohship among objects. The set of distributed services to be provided are specified

and cla

Requirdmentstthat apply to each SCSI transport protocol standard are specified in the SCSI transp

service
within |

se7.

model described in 5.4, 6.4 and 7.8. The model describes required behavior in terms of lay

4.2 The SCSI distributed service model

pmentations

e interfaces
ctions, data
b needed to
.g., a task).
hl elements.
f operations

distributed
cified in 4.4
in clause 5

ort protocol
brs, objects

Service interfaces between distributed objects are represented by the client-server model shown in figure 4.
Dashed horizontal lines with arrowheads denote a single request - response transaction as it appears to the client
and server. The solid lines with arrowheads indicate the actual transaction path through the service delivery
subsystem. In such a model, each client or server is a single thread of processing that runs concurrently with all

other cli

ents or servers.
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A client
The pro
request
respons
the inp
subsyst

notificafion indicates that a condition has been detected (e.g., a reset or service delivery failure) tha

request

As seer]
request

server, fhe request becomes pending-upon receipt and completes when the response is passed to the

port for
request
standar

Client-s
respond

The clig
which in
the beh
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Figure 4 — Client-Server model

- server transaction is represented as a procedure call with inputs supplied by the caller (i.e.
cedure call is processed by the server and returns outpuits and a procedure call status. A ¢
5 t0 a remote server via the SCSI initiator port and service delivery subsystem and receives g
e or a failure notification. The request identifies thé)server and the service to be performed g
t data. The response conveys the output data and request status. The function of the seryv,
em is to transport error-free copies of the requests and responses between sender and receiv

completion.

by the client, a request becomes pending when it is passed to the SCSI initiator port for transn
is complete when the server response is received or when a failure notification is sent. As

return to the client. As a result there may be a time skew between the server and client's p
status and server state. All references to a pending command or task management fun
| are from the application client's point of view (see 5.5 and 5.6).

brver relationshipsyare not symmetrical. A client may only originate requests for service. A serv
to such requests.

nt requests an operation provided by a server located in another SCSI device and waits for
cludes\transmission of the request to and response from the remote server. From the client's p
hvior of a service requested from another SCSI device is indistinguishable from a request proc

same S
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ient directs
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nd includes
ce delivery
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brception of
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er may only

completion,
oint of view,
pssed in the

Sl device ln this model confirmation of successful reauest or resnonse delivery by the sd
7 1 T P4 P4

pnder is not

required. The model assumes that delivery failures are detected by the SCSI initiator port or within the service

delivery

4.3Th

subsystem.

e SCSI client - server model

As shown in figure 5, each SCSI target device contains one or more logical units and provides services performed
by device servers and task management functions performed by task managers. A logical unit is an object that
implements one of the device functional models described in the SCSI command standards and processes
commands (e.g., reading from or writing to the media). Each pending command or series of linked commands
defines a unit of work to be performed by the logical unit. Each unit of work is represented within the SCSI target
device by a task that may be externally referenced and controlled through requests issued to the task manager.
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Figure 5 — SCSI client - server model

ests originate from application clients residing within a SCSI initiator device. An applicat
dent of the interconnect and SCSI transport protocol (e.g., an application client may corres
iriver and any other code within the operating system that is capable”of managing I/O requg
p knowledge of the interconnect or SCSI transport protocol). An\application client creates @

ment function. Application client tasks are part of their parentapplication client. An applicatio
fo exist once the command, series of linked commands or task management function ends.

nit. Each device service request contains a CDB-defining the operation to be performed along
nd specific inputs and other parameters specifying how the command is to be processed. If suf
nit, a series of linked commands may be, used to define an extended 1/O operation.

5 an object within the logical unit répresenting the work associated with a command or seri
nds. A new command or the first(ih a series of linked commands causes the creation of a tas
until a task complete response is sent or until the task is ended by a task management

on client is
pond to the
psts without
ne or more
s or a task
h client task

ribed in 4.2, each request takes the form of a procedure’ call with arguments and a status to be feturned. An
application client may request processing of a command-through a request directed to the device sef

ver within a
with a list of
ported by a

s of linked
k. The task
function or

exceptipn condition. An example of\the processing for a single command is given in 5.8.1. An example of linked

commal

An appl
manags
manags

nd processing is given in 5.8.2.

cation client may request processing of a task management function through a request directe
r within the logical unit. The interactions between the task manager and application client |
ment request is.processed are shown in 7.9.

1 to the task
vhen a task
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4.4 The SCSI structural model

The SCSI structural model represents a view of the elements comprising a SCSI I/O system as seen by the appli-
cation clients interacting with the system. As shown in figure 6, the fundamental object is the SCSI domain that
represents an 1/0O system. A domain is made up of SCSI devices and a service delivery subsystem that transports
commands, data, task management functions and related information. A SCSI device contains clients or servers or
both and the infrastructure to support them.

N I/0O System

- o o o R‘aE
| Domain |
| N |
Service Delive}ry Subsystem
| o |
| |
| |
| ) ) ) . |
| SCSI Device SCSI Device SCSI Device SCSI Device |
L — - _ _ - ___ ]

Figure 6 — SCSI I/O system and domain model
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Figure 7 shows the main functional components of the SCSI domain. This standard defines these components in
greater detail.

SCsSl
Domain
Service Delivery
hSC-SI Subsystem
CVILT
Application Logical SCSI fnterconnec
Client Unit Port Subsystem
Device Task Set Task ~Task
Server (Queue) Manager . \Router
Task \

Figure 7 —0Overall SCSI domain model

4.5 SdS|l domain

A SCSl|{domain is composed of at least one SCSI device, at least one SCSI target port and at leagt one SCSI
initiator port interconnected by a service delivery subsystem (see figure 8).

SCsSI
Domain
| | |
=cT| | Service Delivery
) Subsystem
Device Y
[
l |
SCSI SCSI
Initiator Port Target Port

Figure 8 — SCSI domain model

A SCSiI device (see 4.7) is an object that originates or processes commands and task management functions.
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When a SCSI device originates a command or task management function it is called a SCSI initiator device. The
commands and task management functions are transmitted through SCSI initiator ports or SCSI target/initiator
ports.

A SCSI device containing one or more logical units that process commands is called a SCSI target device. It
receives commands and task management functions through SCSI target ports or SCSI target/initiator ports.

The service delivery subsystem connects all the SCSI ports in the SCSI domain, providing a mechanism through
which application clients communicate with device servers and task managers (see 4.6).

The boundaries of a SCSI domain are established by the system implementer, within the constraints of a specific
SCSI transport protocol and associated interconnect standards.

4.6 The service delivery subsystem

4.6.1 The service delivery subsystem object

The serpice delivery subsystem connects SCSI ports (see 3.1.95) and is composeéd ‘of one or more interconnects
that apgear to a client or server as a single path for the transfer of requests and responses between SCSI devices.

The seryice delivery subsystem is assumed to provide error-free transmission’ of requests and responges between
client and server. Although a device driver in a SCSI implementation may/perform these transfers through several
interacmons with its SCSI transport protocol layer, the architecture-model portrays each operatipn from the
viewpoint of the application client, as occurring in one discrete step:The request or response is

a) conkidered sent by the sender when the sender passes-itta the SCSI port for transmission,

b) in transit until delivered and

¢) conpgidered received by the receiver when it has.been forwarded to the receiver via the destination SCSI
devjce's SCSI port.

4.6.2 Synchronizing client and server states

One wgy a client is informed of changes.in server state is through the arrival of server responses.|Such state
changep occur after the server has sentthe associated response and possibly before the responge has been
receivefl by the SCSI initiator device*(e.g., the SCSI target device changes state upon processing the Send
Commgnd Complete procedure(call (see 5.4.2), but the SCSI initiator device is not informed of the sfate change
until thef Command Complete Received SCSI transport protocol service confirmation arrives).

SCSI trpnsport protocolssmay require the SCSI target device to verify that the response has beeén received
succesgfully before ceampleting a state change. State changes controlled in this manner are said to be synchro-
nized. Jince synchronized state changes are not assumed or required by the architecture model, thefe may be a
time lag betweenthe occurrence of a state change within the SCSI target device and the SCSI initigtor device'’s
awarengss of that change.

This standard assumes that state synchronization, if required by a SCSI transport protocol standard, is lenforced by
the service delivery subsystem transparently to the server (i.e., whenever the server invokes a SCSI transport
protocol service to return a response as described in 7.8 and 5.4. It is assumed that the SCSI port for such a SCSI
transport protocol does not return control to the server until the response has been successfully delivered to the
SCSil initiator device).

4.6.3 Request/Response ordering

Request or response transactions are said to be in order if, relative to a given pair of sending and receiving SCSI
ports, transactions are delivered in the order they were sent.
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A sender may require control over the order in which its requests or responses are presented to the receiver (e.g.,
the sequence in which requests are received is often important whenever a SCSI initiator device issues a series of
commands with the ORDERED attribute to a logical unit as described in clause 8). In this case, the order in which
these commands are completed, and hence the final state of the logical unit, may depend on the order in which
these commands are received. The SCSI initiator device may develop knowledge about the state of pending
commands and task management functions and may take action based on the nature and sequence of SCSI target
device responses (e.g., a SCSI initiator device should be aware that further responses are possible from an
aborted command because the command completion response may be delivered out of order with respect to the
abort response).

The manner in which ordering constraints are established is vendor specific. An implementation may delegate this
responsibility to the application client (e.qg., the device driver). In-order delivery may be an intrinsic property of the
service fdelivery subsystem or a requirement established by the SCSI transport protocol standard.

The ordpr in which task management requests are processed is not specified by the SCSI architecture|model. The
SCSI arnchitecture model does not require in-order delivery of such requests or processing pythe task|manager in
the ordegr received. To guarantee the processing order of task management requests referencing a spégcific logical
unit, an japplication client should not have more than one such request pending to that legical unit.

To simglify the description of behavior, the SCSI architecture model assumes_in-order delivery of fequests or
responges to be a property of the service delivery subsystem. This assumption does not constitute a requirement.
The SCPI architecture model makes no assumption about and places no reguirement on the ordering|of requests
or respgnses for different |_T nexuses.

4.7 SASI devices

4.7.1 Ggneral
A SCSil|device is a SCSI target device, a SCSI initiator, device or a SCSI target/initiator device.

A SCSllinitiator device contains at least one SCSI initiator port and is capable of originating commands and task
managgment requests (see 4.7.2). A SCSI targét device contains at least one SCSI target port, at leasf one logical
unit and is capable of processing commands and task management requests (see 4.7.3). A SCSI tafget/initiator
device ¢ontains at least one SCSI targetfinitiator port, at least one logical unit, and it is capable of originating and
processing commands and task management requests (see 4.7.4).

To be functional, a SCSI domain is required to contain a SCSI target port or a SCSI target/initiator port dperating as
a SCSI farget port and a SCShinitiator port or SCSI target/initiator port operating as a SCSI initiator poft.

4.7.2 SCSl initiator device
A SCsSil|initiator device (see figure 9) contains:

a) zerg or more initiator device names;

b) one|or.more SCSI initiator ports, each containing an
A) initiator port identifier and
B) optional initiator port name;

c) one or more application clients and
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d) zero or more application client tasks.

The init

An initigtor device name is a name (see 3.1.65) that is a SCSI device name (see 4.7.8) for a SCSI init
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Figure 9 — SCSl initiator device model

ator port identifier is a value that is the SCSI port identifier (see 4.7.5) for a SCSIinitiator port.

N supported SCSI transport protocol, a SCSI initiator device shall have-no more than one (i.e.,
tiator device name that is not in the SCSI name string format (see.SPC-3). A SCSI initiator
more than one (i.e., zero or one) SCSI initiator device name in the SCSI name string format re
ber of SCSI transport protocols supported by the SCSI initiator. device. If a SCSI initiator device
hame in the SCSI name string format then the SCSI initiator device should have only one S
ame. A SCSI transport protocol standard may place additional requirements on initiator device

ication client task is the source far@ single command, series of linked commands or a
ment function.

CS| target device
target device (see figuré 10) contains:

or more target device names;

or more SCShtarget ports, each containing
a task router;
a target port identifier,
an optionhal relative port identifier and
ansoptional target port name;

ator device.
yero or one)
Hevice shall
pgardless of
has a SCSI
CSl initiator
names.

ator port name is a name (see 3.1.65) that is the:SCSI port name (see 4.7.9) for the SCSI initjator port. A
SCSI transport protocol standard may place additionalsreguirements on initiator port names.

single task

ahd
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Figure 10 — SCSil target device model
et port identifier is a value that is a SCSI port identifier (see 4.7.5) for a SCS| target port.

tive port identifier (see 4.7.6) identifies the SCSI target port relative to.other SCSI ports in the

device name is a name (see 3.1.65) that is a SCSI device name_(see 4.7.8) for a SCSI target

an one (i.e., zero or one) SCSI target device name_in’the SCSI name string format regar
of SCSI transport protocols supported by the SCShtarget device. If a SCSI target device

SCSI transport protocol standard may place additional requirements on target device names.

t protocol standard may place additionalrequirements on target port names.

opriate logical unit's task manager (see 4.7.7).

| unit is the object to which commands are sent. One of the logical units within the SCSI target
ssed using the logical.uhit number zero or the REPORT LUNS well-known logical unit number,
ption of the logical unit.

SCSI target

device. For
r one) SCSI
all have no
lless of the
has a SCSI

ame in the SCSI name string format then the SCS| target device should have only one SCSI target device

et port name is a name (see 3.1.65) that is.the SCSI port name (see 4.7.9) for the SCSI target port. A SCSI

system and

device shall
See 4.8 for
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4.7.4 SCSIl target/initiator device
A SCSiI target/initiator device contains:

a) zero or more target/initiator device names;
b) one of the following combinations of SCSI ports
A) SCSiI target/initiator ports present (see figure 11), with
a) one or more SCSI target/initiator ports each containing
A) atask router,
B) atarget port identifier,
C) an initiator port identifier,
D) an optional relative port identifier,
E) an optional target port name and
F) an optional initiator port name,
b) zero or more SCSI target ports (see 4.7.3) and
c) zero or more SCSI initiator ports (see 4.7.2)
or
B) [no SCSI target/initiator ports present (see figure 12), with
a) zero SCSI target/initiator ports,
b) one or more SCSI target ports (see 4.7.3) and
c) one or more SCSI initiator ports (see 4.7.2);
c) one|or more logical units and
d) one|or more application clients (see 4.7.2).

SCsI
Target/Initiator
Device
f
I I I _ I I |
SCSI Taraet/Initiator SCSI Target SCSl Initiator . Application
Target/Initiator De?/ice Naths Port Port Logical Client
Port (see 4:7.3) (see 4.7.2) Unit (sed 4.7.2)
| [ [ [ |
Tagk Router Relative Port Target Port Target Port Initiator Port Initiator. Port
Identifier Identifier Name Identifier Name

Figure 11 — SCSl target/initiator device with SCSI target/initiator ports model

SCsSI
Target/Initiator
Device
|
| | | | |
~Targ§tllnitiator| SCS;;&;rget I SCSL?;;tIatorI Logical I Apgl;ii?\lttlon
Reyice Nae l (see 4.7.3) I (see 4.7.2) I Unit I (see 4.7.2)

Figure 12 — SCSI target/initiator device without SCSI target/initiator ports model

The target port identifier and the initiator port identifier are values containing a SCSI port identifier (see 4.7.5) for a
SCSI target/initiator port. The target port identifier and the initiator port identifier may or may not be identical.

The relative port identifier (see 4.7.6) identifies the SCSI target port relative to other SCSI ports in the SCSI target
device.


https://iecnorm.com/api/?name=6860ea2d705d75afdf59435de0e2eede

- 38 - 14776-413 © ISO/IEC:2007(E)

A target/initiator device name is a hame (see 3.1.65) that is a SCSI device name (see 4.7.8) for a SCSI target/
initiator device. For each supported SCSI transport protocol, a SCSI target/initiator device shall have no more than
one (i.e., zero or one) SCSI target/initiator device name that is not in the SCSI name string format (see SPC-3). A
SCSiI target/initiator device shall have no more than one (i.e., zero or one) SCSI target/initiator device name in the
SCSI name string format regardless of the number of SCSI transport protocols supported by the SCSI target/
initiator device. If a SCSI target/initiator device has a SCSI device name in the SCSI name string format then the
SCSI target/initiator device should have only one SCSI target/initiator device name. A SCSI transport protocol
standard may place additional requirements on target/initiator device names.

The target port name and the initiator port name are names (see 3.1.65) that are the SCSI port name (see 4.7.9)
for the target/initiator port when operating as a SCSI target port and SCSI initiator port, respectively. The target port
name and the initiator port name may or may not be identical. A SCSI transport protocol standard may place
additionial requirements on target port names and initiator port names.

commands
al unit (see

When tr]viz SCSiI target/initiator device is operating as a SCSI target device the task router routes the
and task management functions between the service delivery subsystem and the appropriate logig
4.7.7).

I unit is the object to which commands are sent. One of the logical units within the SCSI target/initiator
hall be accessed using the logical unit number zero or the REPORT LUNS\well-known logical ¢nit number.
for a description of the logical unit.

A logica
device S
See 4.8
When the SCSI target/initiator device is operating as a SCSI initiator device an application client is the source of
commands and task management functions.

The de
initiator

ice server and the application client shall have knowledge of each other's presence in the §
device and shall cooperate in the processing of one gr-more SCSI functions.

bCSI target/

4.7.5 SCSI port identifier

The SC
represe
The SC

S| port identifier is equivalent to a SCSI identifier (see 3.1.92 and Annex B). The SCSI port ide
Nts either an initiator port identifier for a SESI initiator port or a target port identifier for a SCS
S| port identifier is used when either a-SCSI initiator port or SCSI target port is applicable or w

htifier object
target port.
hen another

context in the description identifies the SCSI\initiator port or SCSI target port usage.

4.7.6 Relative port identifier

s. If relative
of its SCSI
5 and SCSI

A SCSil ftarget device or a SCSI target/initiator device may assign relative port identifiers to its SCSI por
port ideptifiers are assigned,the SCSI target device or SCSI target/initiator device shall assign each
ports a junique relative portiidentifier from 1 to 65 535. SCSI target ports, SCSI target/initiator port
initiator ports share the safe number space.

Relativg port identifiers may be retrieved through the Device Identification VPD page (see SPC-3) and the SCSI
Ports VIPD page'(see SPC-3).

The relgtive port identifiers are not required to be contiguous. The relative port identifier for a SCSI pprt shall not

changelonce

4.7.7 SCSI task router

The task router routes commands and task management functions to the selected logical unit. Any task that is sent
to a logical unit that is not known to the task router is handled as described in 5.9.4.

4.7.8 SCSI device name

A SCSI device name is an optional name (see 3.1.65) for a SCSI device that is world-wide unique within the SCSI
transport protocol of each SCSI domain in which the SCSI device has SCSI ports. For each supported SCSI
transport protocol, a SCSI device shall have no more than one (i.e., zero or one) SCSI device name that is not in
the SCSI name string format (see SPC-3). A SCSI device shall have no more than one (i.e., zero or one) SCSI
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device name in the SCSI name string format regardless of the number of SCSI transport protocols supported by
the SCSI device. If a SCSI device has a SCSI device name in the SCSI name string format then the SCSI device
should have only one SCSI device hame. A SCSI device name shall never change and may be used to persistently
identify a SCSI device in contexts where specific references to port names or port identifiers are not required.

A SCSI transport protocol standard may require that a SCSI device include a SCSI device name if the SCSI device
has SCSI ports in a SCSI domain of that SCSI transport protocol. The SCSI device name may be made available
to other SCSI devices or SCSI ports in a given SCSI domain in SCSI transport protocol specific ways.

4.7.9 SCSI port name

A SCSI port name is an optional name (see 3.1.65) of a SCSI port that is world-wide unigue within the SCSI
transpoft protocol of the SCSI domain of that SCSI port. A SCSI port may have at most one name,. A SCSI port
name shall never change and may be used to persistently identify a SCSI initiator port or SEShtdrget port in
contextg similar to those where a SCSI port identifier (see 4.7.5) may be used.

A SCSilftransport protocol standard may require that a SCSI port include a SCSI port name if the SCS] port is in a
SCSI dgmain of that SCSI transport protocol. The SCSI port name may be made available to other SCSI devices
or SCS| ports in the given SCSI domain in SCSI transport protocol specific ways.

4.8 Lopical units

A logicdl unit (see figure 13) represents a physical or logical device and-contains:

a) logigal unit number(s), required as follows:
A) |if access controls (see SPC-3) are not in effect, one-legical unit number per logical unit ori
B) [if access controls are in effect, one logical unit number per SCSI initiator port that has access rights plus

one default logical unit number per logical unit;

b) logital unit name(s), required as follows:
A) |one or more logical unit names if the logicakunit is not a well-known logical unit or
B) |zero logical unit names in the logical unitis a well-known logical unit;

c) adsvice server;

d) atask manager and

e) one|or more task sets each of which eontains zero or more tasks.

Logical
Unit
|
| | | | |
Logical l:}wit‘ Logical Unit Device Task Task
Narme Number Server Set Manager
|

|

Task I

Figure 13 — Logical unit model

A logical unit number (see 4.9) is a field containing 64 bits or 16 bits that identifies the logical unit within a SCSI
target device when accessed by a SCSI target port. If any logical unit within the scope of a SCSI target device
includes one or more dependent logical units (see 3.1.23) in its composition, then all logical unit numbers within the
scope of the SCSI target device shall have the format described in 4.9.5. If there are no dependent logical units
within the scope of the SCSI target device, the logical unit numbers should have the format described in 4.9.4.
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A logical unit name is a name (see 3.1.65) for a logical unit that is not a well-known logical unit. A logical unit name
shall be world-wide unique. A logical unit name shall never change and may be used to persistently identify a
logical unit.

The device server is the object that processes tasks (see 4.11). There is one device server per logical unit.

The task manager controls the sequencing of one or more tasks within a logical unit. The task manager also

processes the task management functions specified in clause 7. There is one task manager per logical unit.

A task set is composed of zero or more tasks (see 4.11).

The interactions among the tasks in a task set are determined by the requirements for task set management

specifiefl in clause 8 and the ACA requirements specified in 5.9.1. The number of task sets per logical unit and the
boundafies between task sets are governed by the TST field in the Control mode page (see SPC-3).

4.9 Logical unit numbers

4.9.1 Infroduction

Subcladse 4.9 defines the construction of logical unit numbers to be used by SCSI target devices.|Application
clients ghould use only those logical unit numbers returned by a REPORTM.UNS command. The dgvice server
shall respond to logical unit numbers other than those returned by a.REPORT LUNS command as [specified in
5.9.4.

The 64+
acronyn
number
any imy
400000

4.9.2 Ld
All logic
in that h
logical U
standar

A logica

bit quantity called a LUN is the logical unit number object defined in this standard. The fields co
h LUN that compose the logical unit number object are/historical nomenclature anomalies, no
objects. Logical unit number objects having different values represent different logical units, re
lications to the contrary in 4.9 (e.g., LUN 00000000 00000000h is a different logical uni
DO 00000000h and LUN 0O0FF0000 00000000h, is a different logical unit from LUN 40FF0000 O

gical unit numbers overview

Bl unit number formats described jn this standard are hierarchical in structure even when only a
ierarchy is used. The HISuP bjt shall be set to one in the standard INQUIRY data (see SPC-3
nit number format described ih'this standard is used. Non-hierarchical formats are outside the
.

| unit number shall centain 64 bits or 16 bits, with the size being defined by the SCSI transport

SCSI tr@nsport protocols-that define 16-bit logical unit numbers, the two bytes shall be formatted as d

the FIRS

493 M

All SCS|

T LEVEL ADDRESSING field (see table 5in 4.9.5).
nimum LUN addressing requirements

devices shall support LUN 0 (i.e., 00000000 00000000h) or the REPORT LUNS well-known

For SC

ntaining the
logical unit
bgardless of
t from LUN
DO00000h).

single level
) when any
cope of this

rotocol. For
escribed for

logical unit.

BINdevices that support the hierarchical addressing model the LUN 0 or the REPORT LUNS

well-known

logical unit shall be the logical unit that an application client addresses to determine information about the SCSI
target device and the logical units contained within the SCSI target device.

The responses to commands sent to unsupported logical units are defined in 5.9.4. The response to task
management functions sent to unsupported logical units is defined in 7.1.
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4.9.4 Single level logical unit number structure

Table 2 describes a single level subset of the format described in 4.9.5 for logical unit numbers 255 an

d below.

Table 2 — Single level logical unit number structure for logical unit numbers 255 and below

Bit
Byte 7 6 5 4 3 2 1 0
0 ADDRESS METHOD (00b) BUS IDENTIFIER (00h)
1 SINGLE LEVEL LUN (00h to FFh, inclusive)
2 (MSB)
Null second level LUN (0000h)
3 (LSB)
4 (MSB) Null third level LUN (0000h)
5 (LSB)
6 (MSB) Null fourth level LUN (0000h)
7 (LSB)

All logical unit number structure fields shall be zero except the SINGLE LEVEL LUN field (see table 2). The value in
the sINGLE LEVEL LUN field shall be between 0 and 255, inclusive. The 00krin'the ADDRESS METHOD figld specifies
periphefal device addressing (see 4.9.5) and the 00h in the BUS IDENTIFIER field specifies the current level (see

4.9.6).

Table 3 describes a single level subset of the format described.inh 4:9.5 for logical unit numbers 16 383

and below.

Thble 3 — Single level logical unit number structtire for logical unit numbers 16 383 and Helow

Bit
Byte 7 6 5 4 3 2 1 0
0 ADDRESS METHOD (01b) (MSB)
1 SINGLE LEVEL LUN (0000h to 3FFFh, inclusive) (LSB)
2 (MSB)
Null second level LUN (0000h)
3 (LSB)
4 (MSB) Null third level LUN (0000h)
5 (LSB)
6 (MSB) Null fourth level LUN (0000h)
7 (LSB)

All logical unittaumber structure fields shall be zero except the SINGLE LEVEL LUN field (see table 3). The value in

the SINGLE LEVEL LUN field shall be between 0 and 16 383, inclusive. The 01b in the ADDRESS M
specifieg flat space addressing (see 4.9.7) at the current level

FTHOD field

If a SCSI target device contains 256 or fewer logical units, none of which are dependent logical units (see 4.14) or
extended addressing logical units (see 4.9.9), then its logical units should be numbered 255 and below, and should

have the format shown in table 2 (i.e., peripheral device addressing) but may have the format shown in
flat space addressing).

If a SCSI target device contains 16 384 or fewer logical units, none of which are dependent logi

table 3 (i.e.,

cal units or

extended addressing logical units, then its logical units should be numbered 16 383 and below, and should have

the format shown in table 3 (i.e., flat space addressing) but may have the format shown in table 2 (i.e
device addressing) for logical unit numbers that are less than 256.

., peripheral
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4.9.5 Eight byte logical unit number structure

The eight byte logical unit number structure (see table 5) contains four levels of addressing fields. Each level shall
use byte 0 and byte 1 to define the address and/or location of the SCSI device to be addressed on that level.

If the logical unit number specifies that the command is to be relayed to the next layer then the current layer shall
use byte 0 and byte 1 of the eight byte logical unit number structure to determine the address of the SCSI device to
which the command is to be sent. When the command is sent to the SCSI target device the eight byte logical unit
number structure that was received shall be adjusted to create a new eight byte logical unit number structure (see
table 4 and figure 14).

SCSI devices shall keep track of the addressing information necessary to transmit information back through all
intervening layers to the task’s originating SCSI initiator port.

Bytes 0 1 2 3 4 5 6 7
A | B C | D E | F G | H Level 1
| | | |
C | D E | F G | H \ o 0 Level 2
| | | %Q |
AN
| | | & |
E F G H 0 0 0 | 0 Level 3
| | |
X
N\
N
G | H 0 | 0 0 | 0 0 : 0 Level 4
| | |

Figure 14 — Eight byte logical unit number structure adjustments

Table 4 —Eight byte logical unit number structure adjustments

Byte position
Old New
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
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The eight byte logical unit number structure requirements as viewed from the application client are shown in table

5.
Table 5 — Eight byte logical unit number structure
Bit
Byte 7 6 5 4 3 2 1 0
0
1 FIRST LEVEL ADDRESSING
2
3 SECOND LEVEL ADDRESSING
4
c THIRD LEVEL ADDRESSING
6
. FOURTH LEVEL ADDRESSING
The FIRPT LEVEL ADDRESSING field specifies the first level address of a SCSI device. See table 6 for a [definition of
the FIRST LEVEL ADDRESSING field.
The SECOND LEVEL ADDRESSING field specifies the second level address of a SCSI device. See table 6 for a
definition of the SECOND LEVEL ADDRESSING field.
The THIRD LEVEL ADDRESSING field specifies the third level address of a SCSI device. See table 6 for a[definition of
the THIRD LEVEL ADDRESSING field.
The FOURTH LEVEL ADDRESSING field specifies the fourth level address of a SCSI device. See table 6 fof a definition
of the FDURTH LEVEL ADDRESSING field.
Table 6 — Format of addressing fields
Bit
Byte 7 6 5 4 3 2 1 0
n-1 ADDRESS METHOD
n ADDRESS METHOD SPECIFIC
The ApDQRESS METHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See table 7 for the address
methodk defined for the_.ADDRESS METHOD field. The ADDRESS METHOD field only defines address methods for
entities fhat are directly/*addressable by an application client.
Table 7 — ADDRESS METHOD field values
Code Description Reference
0]0]4] Peripheral device addressing method 19506
01b Flat space addressing method 49.7
10b Logical unit addressing method 4.9.8
11b Extended logical unit addressing method 4.9.9
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4.9.6 Peripheral device addressing method
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If the peripheral device addressing method (see table 8) is selected, the SCSI device should relay the received
command or task management function to the addressed dependent logical unit. Any command that is not relayed
to a dependent logical unit 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 a

task management function cannot be relayed to a dependent logical unit, a service response of SERVICE DELIVERY
OR TARGET FAILURE shall be returned.

NOTE A SCSI device may filter (i.e., not relay) commands or task management functions to prevent operations with
deleterious effects from reaching a dependent logical unit (e.g., a WRITE command directed to a logical unit that is partic-

ipating

in a RAID volume).

Table 8 — Peripheral device addressing

B
Byte

It 7

6 4

n-1

ADDRESS METHOD (00b) BUS IDENTIFIER

TARGET OR LUN

The BUS

The TARGET OR LUN field specifies the address of the peripheral.device (e.g., a SCSI device at the nex
hierarchly) to which the SCSI device shall relay the received-¢amnmand or task management function. T
and usage of the TARGET OR LUN field depends on whether the BUS IDENTIFIER field contains zero.

A BUS IDENTIFIER field of zero specifies a logical unit atthe current level. This representation of a logical
used ei

entities
to SCS

relayed

SCsSid

A BUS |
current

bus identifiers shall be usedtinithe Bus IDENTIFIER field when assigning addresses to peripheral devices
the SCH

shall be]

TARGET
mation

The SC

field of

her when the SCSI device at the current level does not use hierarchical addressing for assign
pr when the SCSI device at the current.Jevel includes entities that are assigned LUNs but are
I

to the current level logical unit specified by the TARGET OR LUN field within or joined to the @

gvice.

DENTIFIER field greater than jzero represents a SCSI domain that connects a group of SCSI de

evel SCSI device. Each'SCSI domain shall be assigned a unique bus identifier number from 1 t

| domains. When the BUS IDENTIFIER field is greater than zero, the command or task managem
relayed to the.logical unit with the logical unit number zero within the SCSI target device spe
OR LUN fieldhlacated in the SCSI domain specified by the BUS IDENTIFIER field. The SCSI target
in the TARGET OR LUN field is a mapped representation of a target port identifier.

51 device located within the current level may be addressed by a BUS IDENTIFIER field and a TAR
glhzeroes, also known as LUN O (see 4.9.3).

IDENTIFIER field identifies the bus or path that the SCSI device shall.use'to relay the received (
task mgnagement function. The BUS IDENTIFIER field may use the same value encoding as the BUS N
(see 4.9.8) with the most significant bits set to zero. However, bus identifier zero shall specify that the ¢
task management function is to be relayed to a logical unit within the*SESI device at the current level.

buses. When the BUS IDENTIFIER field%ontains zero, the command or task management func:ri

ommand or
UMBER field
ommand or

level in the
he meaning

unit may be
ng LUNs to
ot attached
on shall be
urrent level

vices to the
0 63. These
attached to
ent function
cified in the
levice infor-

GET OR LUN
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4.9.7 Flat space addressing method

The flat space addressing method (see table 9) specifies a logical unit at the current level.

The contents of all hierarchical structure addressing fields following a flat space addressing method addressing

field sha

Il be ignored.

Table 9 — Flat space addressing

Bit
Byte

6 5

AACD)

AR {04

n-1

oo AT
ADURCSS VI TTTOD (U] (A4 =J}

LUN

(LSB)

The LUN
4.9.8 Ld

If the Ig
comma
to a def
ILLEGA
task ma
OR TAR(Q

NOTE
rious effg
RAID vo

The cor
field shd

gical unit addressing method (see table 10) is selected, the SCSI device should relay th
nd or task management function to the addressed dependent logical unit. Any command that is|

L REQUEST and the additional sense code shall be set to INVALID-COMMAND OPERATION
nagement function cannot be relayed to a dependent logical unit;/a service response of SERVI

A SCSI device may filter (i.e., not relay) commands or task-tnanagement functions to prevent operation

ume).

1l be ignored.

field specifies the current level logical unit.

gical unit addressing method

endent logical unit shall be terminated with a CHECK CONDITION status. The sense key sh

ET FAILURE shall be returned.

cts from reaching a dependent logical unit (e.g., a WRITE csemmand directed to a logical unit that is par

tents of all hierarchical structure addressingfields following a logical unit addressing method

Table:10— Logical unit addressing

e received
not relayed
all be set to
CODE. Ifa
CE DELIVERY

5 with delete-
icipating in a

addressing

Bit
Byte

7 6

n-1

ADDRESS METHOD (10b) TARGET

LUN

BUS NUMBER

The TAR
manags
unit sp¢
specifie
LEVEL L
The TAR

N by the-BUS NUMBER field. The value in the LUN field shall be placed in the least significant bits @
N field in a single level logical unit number structure for logical unit numbers 255 and below

GET field, BUS\NUMBER field and LUN field address the logical unit to which the received comm
ment functign;shall be relayed. The command or task management function shall be relayed t
cified bythe LuN field within the SCSI target device specified by the TARGET field located

and or task
b the logical
on the bus
f the SINGLE
(see 4.9.2).

GeWfield contains a mapped representation of a target port identifier.

4.9.9 Extended logical unit addressing

Extende

d logical unit addressing (see table 11) specifies a logical unit at the current level.

Extended logical unit addressing builds on the formats defined for dependent logical units (see 4.14) but may be
used by SCSI devices having single level logical unit structure. In dependent logical unit addressing, the logical
unit information at each level fits in exactly two bytes. Extended logical unit addresses have sizes of two bytes, four

bytes, si

X bytes or eight bytes.

The contents of all hierarchical structure addressing fields following an extended logical unit addressing method

address

ing field shall be ignored.
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Extended logical units are identified by the ADDRESS METHOD field (see table 7 in 4.9.5) in the same manner as is
the case for dependent logical units. An ADDRESS METHOD field value of 11b specifies the extended logical unit
addressing method.

Table 11 — Extended logical unit addressing

Bit
7 6 5 4 3 2 1 0
Byte
n ADDRESS METHOD (11b) LENGTH EXTENDED ADDRESS METHOD
m EXTENDED ADDRESS METHOD SPECIFIC

The LENGTH field (see table 12) specifies the length of the EXTENDED ADDRESS METHOD SPECIFIC field:

Table 12 — LENGTH field values and related sizes

Size in bytes of

EXTENDED Extended logical
ADDRESS METHOD | unit addressing
Value SPECIFIC field format Reference
00b 1 2 table 13
01b 3 4 table 14
10b 5 6 table 15
11b 7 8 table 16
Table 13, table 14, table 15 and table 16 show the four externded logical unit addressing formats.
Table 13 — Two byte extended’logical unit addressing format
Bit
Byte 7 6 5 4 2 1 0
n ADDRESS METHOD (11b) LENGTH (00b) EXTENDED ADDRESS METHOD
n+1 EXTENDED ADDRESS METHOD SPECIFIC
Table 14— Four byte extended logical unit addressing format
Bit
Byte 7 6 5 4 2 1 0
n ADDRESS METHOD (11b) LENGTH (01b) EXTENDED ADDRESS METHOD
n+1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC
n+3 (LSB)
Table 15 — Six byte extended logical unit addressing format
Bit
Byte 7 6 5 4 2 1 0
n ADDRESS METHOD (11b) LENGTH (10b) EXTENDED ADDRESS METHOD
n+1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC
n+5 (LSB)
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Table 16 — Eight byte extended logical unit addressing format

Bit
Byte 7 6 5 4 3 2 1 0
0 ADDRESS METHOD (11b) LENGTH (11b) EXTENDED ADDRESS METHOD
1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC
7 (LSB)

The EXTENDED ADDRESS METHOD field combined with the LENGTH field (see table 17) specifies the type and size of
extended logical unit address found in the EXTENDED ADDRESS METHOD SPECIFIC field.

4.9.10 V
A SCSI
shall on
target d

Well-kn

Table 17 — Logical unit extended addressing

EXTENDED ADDRESS | LENGTH
METHOD Code(s) Code(s) | Description Referénce
Oh 00b - 11b | Reserved
1h 00b Well-known logical unit 4.9.10
1h 01b - 11b | Reserved
2h - Eh 00b - 11b | Reserved
Fh 00b - 10b | Reserved
Fh 11b Logical unit not specified 4.9.11

Vell-known logical unit addressing
target device may support zero or more well-knownlogical units (see 4.10). A single SCSI t3
y support one instance of each supported well-knewn logical unit. All well-known logical units w|
bvice shall be accessible from all SCSI target ports contained within the SCSI target device.

bwn logical units are addressed using the well-known logical unit extended address format (se€

Table 18 — Well-known logical unit extended address format

\rget device
thin a SCSI

table 18).

Bit
Byte 7 6 5 4 2 1 0
n ADDRESS METHOD (11b) LENGTH (00b) EXTENDED ADDRESS METHOD (1Hh)
n+1 W-LUN

The w-U

UN field specifies-the well-known logical unit to be addressed (see SPC-3).
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ogical unit not specified addressing
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Logical unit not specified addressing (see table 19) shall be used to indicate that no logical unit of any kind is
specified.

Table 19 — Logical unit not specified extended address format

Bit
Byte

7 6 5 4 2

ADDRESS METHOD (11b) LENGTH (11b)

EXTENDED ADDRESS METHOD (Fh)

FFh

FFh

FFh

FFh

FFh

FFh

N oo, W|IN|EF

FFh

4.10 W

A well-k

Well-kn
extendd
(W-LUN

If a SCS
task mal

If a wel
commal

Access
All well-
a) sha
b) sha

targ

NOTE

ell-known logical units

nown logical unit is identical to a logical unit (see 4.8) except as defined in this subclause.

own logical units are addressed using the well-kQown logical unit addressing method (se¢
d logical unit addressing (see 4.9.9). Each well:known logical unit has a well-known logical
). W-LUN values are defined in SPC-3.

| target device receives a W-LUN and the well-known logical unit specified by the W-LUN does
hager shall follow the rules for selection-of incorrect logical units described in 5.9.4.

2 4.9.10) of
Iinit number

not exist, a

-known logical unit is supported(within a SCSI target device, then that logical unit shall support all the

nds defined for it.

to well-known logical units-shall not be affected by access controls.
known logical unitsg

I not have logical unit names and

| identify themselves using the SCSI target device names or SCSI target/initiator device names
et device.or SCSI target/initiator device in which they are contained.

A SCSI target device may have multiple SCSI target device names if the SCSI target device supports

of the SCSI

hultiple SCSI

transpor

profocols (see 4.7.3). SCSI target/initiator device may have multiple SCSI target/initiator device nam

if the SCSI

target/initiator device supports multiple SCSI transport protocols (see 4.7.4).

The name of the well-known logical unit may be determined by issuing an INQUIRY command requesting the
Device Identification VPD page (see SPC-3).


https://iecnorm.com/api/?name=6860ea2d705d75afdf59435de0e2eede

14776-413 © ISO/IEC:2007(E) -49 -

4.11 Tasks and task tags

Atask is represented by an|_T_L_Q nexus (see 4.12) and is composed of

a) a definition of the work to be performed by the logical unit in the form of a command or a group of linked
commands,
b) a task attribute (see 8.6) that allows the application client to specify processing relationships between various
tasks in the task set and,

c) opti

onally, a task priority (see 8.7).

The |_T_L_Q nexus representing a task includes a task tag, allowing many uniquely identified tagged tasks to be

present

A SCSI
uniquery
on task
nexus o

Anl T |
seen by
otherwig
compon

A SCSI|
values f

412T

The ne
unit and

The nex

a) one
b) one
c) one
d) eith

Table 20 maps the nexus object to other identifier objects.

macmalatack cat A tack tanic o valiia that ic camnacad of uun ta 64 hitc
H-a-SHgtetaSKk-Set—FrtaSktagiSaYarHe-tHatiS-cehpesSe e+t oS

fag assignment (e.g., restricting task tag length, requiring task tags to be unique peri,_¥ nexus
I sharing task tag values with other uses such as task management functions).

e an overlapped command condition exists (see 5.9.3). An|_T_L_ Q(nexus is unique if one o
ents is unique within the specified time interval.

initiator device shall not create more than one task from a‘specific SCSI initiator port havi
pr the target port identifier, logical unit number and task tag.

he nexus object

optionally a task.

us object may refer to any one or all\0f the following relationships

SCSil initiator port to one SCS|.target port (an I_T nexus),

SCSil initiator port to one SES] target port to one logical unit (an I_T_L nexus),

SCSil initiator port to one\SCSI target port to one logical unit to one task (an I_T_L_Q nexus),
eran|_T L nexusorant T _L_Q nexus (denoted as an |_T_L_x nexus).

Table 20 — Mapping nexus to SAM-2 identifiers

initiator device assigns task tag values for each |_T_L_Q nexus in a way that ensures thdt the nexus
ess requirements stated in this subclause are met. Transport protocols may define additionall restrictions

brper I_T_L

. Q nexus that is in use (i.e., during the interval bounded by the events spgcified in 5.5) shall e unique as
the SCSI initiator port originating the command and the logical unit to which the command was| addressed,

more of its

ng identical

us object represents a relationship betweenda SCSI initiator port, a SCSI target port, optionglly a logical

Nexus Identifiers contained in nexus | Reference

I T Initiator Port Identifier 4.7.2
Target Port 1denttier T7.3

I T L Initiator Port Identifier 4.7.2
Target Port Identifier 4.7.3
Logical Unit Number 4.8

I|_ T L _Q | Initiator Port Identifier 4.7.2
Target Port Identifier 4.7.3
Logical Unit Number 4.8
Task Tag 411
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4.13 SCSI ports

4.13.1 SCSI port configurations

A SCSI device may contain only SCSI target ports, only SCSI initiator ports, only SCSI target/initiator ports or any
combination of ports. Some of the port configurations possible for a SCSI device are shown in figure 15.

Initiator Model Target Model Combined Model Target Model With Multiple Ports

SCSI Initiator SCSI Target SCSI Target/Initiator SCSI Target Device

Device Device Device

Appli- Logical Appli- Logical Logical

cation Unit cation Unit Knit

Client Client

i 1 ik

S

g . ¢ g ‘ N | U |
o g Task 'S Task < Task g Task
S 5 | Router b Router % | Router % | Rputer
£ > S > =)

Y Y

Service Service Servyice Service Service

—1 [Delivery Delivery Delivery Delivery Deliyery L

Subsystem Subsystem Subsystem Subsystem Subsystem

Figure 15~ SCSI device functional models

A SCSil target/initiator device is referred.to by the role its port takes when it participates in an /0O operatjon. When a
SCSI tgrget/initiator device receives-commands or task management functions, the SCSI target/initjator device
takes op the characteristics of and is referred to as a SCSI target device. When a SCSI target/init{ator device
issues gommands or task management functions, the SCSI target/initiator device takes on the chardcteristics of
and is referred to as a SCSNinitiator device.

4.13.2 3CSl devices.with multiple ports

The mogel for a\SCSI device with multiple ports is a single SCSI target device (see 4.7.3), SCSI initjator device
(see 4.7.2) or SCSI target/initiator device (see 4.7.4) with multiple ports.

The SCSHdentifiers+epresenting-theperis-shal-meet-therequirementsferinitiatorpertidentifiers{see 4.7.2) or
target port identifiers (see 4.7.3) or both. SCSI target/initiator devices with multiple ports implement both target and
initiator models and combine the SCSI target/initiator port structures in vendor specific ways while maintaining the
model for SCSI devices with multiple ports for the target and initiator functions. How a multiple port SCSI device is
viewed by counterpart SCSI devices in the SCSI domain also depends on whether a SCSI initiator port is

examining a SCSI target port or SCSI target/initiator port or a SCSI target port is servicing a SCSI initiator port or
SCSiI target/initiator port.
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4.13.3 Multiple port SCSI target device structure

Figure 16 shows the structure of a SCSI target device with multiple SCSI target ports. Each SCSI target port
consists of a task router that is shared by a collection of logical units. Each logical unit contains a single task

manager

and a device server.

SCSI Target Device
Target Port

Two-waly communication shall be possible between all logical units and all SCSI target ports. Howeve

cation [

availablp between each task manager and all task routers. Each SCSI target port shall accept commd

LUN O ¢
process
number

unit invéntory available via that SCSI target port. The availability of the same logical unit through m

Service
— Task Delivery
Router Subsystemn
Logical |
Unit Target Port
Device Service
- Task Delivery
Server Router || Subsystem
Task |
Manager Iy
Target Port
Service
— Task Delivery
Router || Subsystem

Figure 16 — Multiple parttarget SCSI device structure model

etween any logical unit and any SCSI target port may be inactive. Two-way communicat

r the REPORT LUNS well-khow logical unit and the task router shall route them to a devic
ng. The REPORT LUNS eommands (see SPC-3) shall be accepted by the logical unit with thg
zero or the REPORT LUNS well-known logical unit from any SCSI target port and shall retur

r, communi-
on shall be
\nds sent to
e server for
logical unit
h the logical
iltiple SCSI

target pprts is discovered by matching logical unit name values in the INQUIRY command Device ldentification

VPD pape (see SPC-3).
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4.13.4 Multiple port SCSl initiator device structure

Figure 17 shows the structure of a SCSI initiator device with multiple SCSI initiator ports. Each SCSI initiator port is
shared by a collection of application clients.

SCSI Initiator Device
Initiator Port

Service
Delivery g
Subsystem

Appli-
cation
Client

Initiator Port

Service

Delivery -€—
Subsystem

Initiator Port

Service
Delivery -
Subsystem

Figure 17 — Multiple port SCSI initiator device structure model

Two-waly communication shall be possible between an application client and its associated SCSI initiatpr port. This
standargl does not specify or require the definition of any mechanisms by which a SCSI target device [would have
the ability to discover that it is communicating with multiple ports on a single SCSI initiator device. Injthose SCSI
transpoft protocols where such mechanisms are defined, they shall not have any effect on how commands are
processed (e.g., reservations shall‘be-handled as if no such mechanisms exist).
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4.13.5 Multiple port SCSI target/initiator device structure

Figure 18 shows the structure of a SCSI target/initiator device with multiple SCSI target/initiator ports. A SCSI
target/initiator device may also contain SCSI target ports and SCSI initiator ports. Each SCSI target/initiator port
consists of a task router and is shared by a collection of logical units and application clients. Each logical unit
contains a task manager and a device server.

SCSI Target/Initiator Device _
Target/Initiator Port
> Initiator Role Eelr_vice
UCIIVETY
Target Role Subsystem
- Task
Logica| Router
Unit
Device E Target/Initiator Port
Server —
L/ } Initiator Role Service
" Task I Target Role Delivery
anager Task Subsystem
- Router
Appli- Tatget/Initiator Port
cation —
Client ' Initiator Role Service
Target Role | Delivery
Task Subsystem
Router

Figure 18 — Multiplé port target/initiator SCSI device structure model

Two-waly communication shall be_possible between all logical units and all SCSI target/initiator ports, however,
communication between anytlogical unit and any SCSI target/initiator port may be inactive. Two-way communi-
cation dhall be possible between an application client and its associated SCSI target/initiator port.|[Each SCSI
target/irfitiator port shall @ccept commands sent to LUN 0 or the REPORT LUNS well-know logical unit and the task
router shall route them\to a device server for processing. The REPORT LUNS commands (see SP(-3) shall be
accepted by the lagical unit with the logical unit number zero or the REPORT LUNS well-known logigal unit from
any SCB§I targetlinitiator port and shall return the logical unit inventory available via that SCSI target/ipitiator port.
The avdilability~of the same logical unit through multiple SCSI target/initiator ports is discovered by matg¢hing logical
unit namedvaldes in the INQUIRY command Device Identification VPD page (see SPC-3).

This standard does not specify or require the definition of any mechanisms by which a SCSI target device would
have the ability to discover that it is communicating with multiple SCSI initiator ports on a single SCSI target/
initiator device. In those SCSI transport protocols where such mechanisms are defined, they shall not have any
effect on how commands are processed (e.g., reservations shall be handled as if no such mechanisms exist).

4.13.6 SCSl initiator device view of a multiple port SCSI target device

A SCSI target device may be connected to multiple SCSI domains such that a SCSI initiator port is only able to
communicate with its logical units using a single SCSI target port. However, SCSI target devices with multiple SCSI
ports may be configured where application clients have the ability to discover that one or more logical units are
accessible via multiple SCSI target ports. Figure 19 and figure 20 show two examples of such configurations.
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Figure 19 shows a SCSI target device with multiple SCSI target ports participating in a single SCSI domain with two
SCSil initiator devices. There are three SCSI devices, one of which has two SCSI target ports and two of which
have one SCSI initiator port each. There are two target port identifiers and two initiator port identifiers in this SCSI
domain. Using the INQUIRY command Device ldentification VPD page (see SPC-3), the application clients in each
of the SCSI initiator devices have the ability to discover the logical units in the SCSI target devices which are
accessible via multiple SCSI target ports and map the configuration of the SCSI target device.

SCSI Domain
| ] laYaYal BHVGTLY 1 -
SCSl target device SCSHmttrator-tevice
Target Port J L
Initiator Adpli-
] [ Task Bort A
I : Router | Service ] Cllent
Log|pal Delivery
Unit Sub-
Device - system SES! initiator device
Server Target Port [— .
Initiator Adpli-
Task - Jask Port caF Fon
Manager Iy — Router || llent

Figure 19 — SCSiI target devicé configured in a single SCSI domain
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Figure 20 shows a SCSI target device with multiple SCSI target ports participating in two SCSI domains and a
SCSi initiator device with multiple SCSI initiator ports participating in the same two SCSI domains. There is one
SCSI target device with two SCSI target ports and one SCSI initiator device with two SCSI initiator ports. There is
one target port identifier and one initiator port identifier in each of the two SCSI domains. Using the INQUIRY
command Device ldentification VPD page (see SPC-3), the application clients in the SCSI initiator device have the
ability to discover that logical units in the SCSI target device are accessible via multiple SCSI initiator ports and
multiple SCSI target ports and map the configuration. However, application clients may not be able to distinguish
between the configuration shown in figure 20 and the configuration shown in figure 21.

SCSI Domain 1
SCSI target device SCSl initiator‘device
Target Port | | Service
Delivery . B
Sub- Initiator,
— B Task system Porf |
I Router
Logical [

Unit A
Device ] SCSI Domain 2 ¢
Server Target Port | | qa

] Initiator
Task I Task Servige Port
Manager Iy — Router Deé\llljvbe_ry |-
: system

Figure 20 — SCSI target-device configured in multiple SCSI domains
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Figure 21 shows the same configuration as figure 20 except that the two SCSI domains have been replaced by a
single SCSI domain.

SCSI Domain
SCSiI target device SCSl initiator device
Target Port
~ | Initiator
— Task bt
I Router
Logical '
Ugnit T Service A
Delivery .
Device - Sub-
Server Target Port system d
~ | Initiator
Task I Task Rort
Manager Iy P Router e

This md
is avails

4.13.7 S

This sta
device
multiple
device
ration s

NOTE
SCSI init
SCSI inif

Figure 21 — SCSil target device and SCSI initiator device configured in a single SCSI don

del for application client determination of multiplexSCSI target port configurations relies on info
ble only to the application clients via commands.

CSl target device view of a multiple port*SCSI initiator device

ndard does not require a SCSI target device to have the ability to detect the presence of a S
with multiple SCSI initiator ports(_Therefore, a SCSI target device handles a SCSI initiator
SCSil initiator ports exactly as\it-would handle multiple separate SCSI initiator devices (e.g., a
andles the configurations-shown in figure 20 and figure 21 in exactly the same way it handles
hown in figure 19).

The implications of this'view of a SCSI initiator device are more far reaching than is immediately apparen
iator device makes a persistent exclusive access reservation via one SCSI initiator port, access is denie
ator port(s) on that same SCSI initiator device).

hain

rmation that

CSI initiator
device with
SCSI target
the configu-

(e.g., aftera
Il to the other
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4.14 Model for dependent logical units

Optionally, the model for a logical unit (see 4.8) may include one or more unique logical units embedded within
another logical unit. The embedded logical units are called dependent logical units (see 3.1.23). In such cases, the
model hierarchy diagram in 4.8 is modified to become the diagram shown in figure 22.

Logical
Unit
[
| . | I . |
Logical Unit Device Task Task Dependent
Number Server Set Manager LogicalUnit
Task

Figure 22 — Dependent logical unit model

When the dependent logical unit model is utilized, the hierarchical logieal unit number structure defi

shall b

number|
the hier
standar

well-knd

The hie
figure 2
a) one
add
logi
con
one
mof
the
targ
A)

b)

<)

B)

C)

used. If any logical unit within a SCSI target device includes-dependent logical units, all
5 within the SCSI target device shall have the format described in 4.9.5. A device server that

wn logical unit (see SPC-3).

B is a three-level system that consists of:

SCSil initiator device that has three SCSI target devices attached in a single SCSI domain that
more SCSI target devices. One of\the SCSI target devices is the level 1 SCSI device with
cal units (SDDLU). The level 1, SDDLU has two SCSI target ports, one in each of the SC
aining a SCSI initiator device;

SCSil initiator device has.three SCSI target devices attached in a single SCSI domain that is
e SCSI target devices. Onhe’of the SCSI target devices is the level 1 SDDLU and

level 1 SDDLU has_three SCSI domains (called buses for hierarchical addressing purposes
et devices attached and is capable of connecting more SCSI domains

more SCSI target devices. One of the SCSI target devices is the level 2 SDDLU,

and
the devel 2 SDDLU has three SCSI domains with SCSI target devices attached and is

cannecting more SCSI domains
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hrchical structure for dependent logical units described in this subclause shall set the HISuP bit {
0 INQUIRY data returned by the logical unit with the-lggical unit number zero or by the REP

archical logical unit structure is an inverted tree containing up to four addressable levels. The

hed in 4.9.5
logical unit
implements
0 one in the
ORT LUNS

example in

is unable to
dependent
S| domains
able to add

with SCSI

two of the SCSI(domains contain two SCSI target devices each and these SCSI domains are ufable to add

one of thetSESI domains contains two SCSI target devices and is able to add more SCSI talget devices

capable of

e unable to

add more SCSI target devices and

b) one of the SCSI domains contains two SCSI target devices and is able to add more SCSI target

devices.
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SCSI Initiator Device SCSI Initiator Device
Domain Domain
SCsi SCsi SCsSiI SCsSI Level 1
Device Device SDDLU Device Il Device
BUS I LI BUS N
Bus 3 >
Bus 2 ¢ ‘
5CSI SCSI SCsi SCSI SCsSl Level 2
Device Device Device SDbDLU Device ! Device
Bus 1 Hi BlUs n
Bus 3 -
Bus 2 } ‘ ¢
5CSI SCsi SCSI SCsSi SCSI SCsSI Level 3
DQevice Device Device Device Device Il Device
Keyl | I I indicates the ability to add more components
Figure 23 — Example of hierarchical system diagram
SCSI dgvices at each level in the hierarchical logical unit structure are referenced by one of the following address
methodg
a) peripheral device address method (sée 4.9.6);
b) flat ppace addressing method (seel4.9.7);
c) logital unit address method (seé&.4.9.8); or
d) extgnded logical unit addressing method (see 4.9.9).
All peripheral device addféesses, except LUN 0 (see 4.9.3), default to vendor specific values. All gddressable

entities,

applicatjon client (e.g.,.by the use of SCC-2 configuration commands).

Within the hierarchical system there may be SCSI target devices that have multiple logical units connegq
separate SCSI initiator ports. The SCSI domains accessed by these SCSI initiator ports are rqg
buses. A SCSI target device that has SCSI devices attached to these buses shall assign numbers, othg

through
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except well-known logical units (see 4.10), may default to vendor specific values or may be d¢fined by an
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attached to those buses, as described in 4.9.6 and 4.9.8.

SCSI target devices shall assign a bus number of zero to all the logical units under control by the SCSI target
device that are not connected through a SCSI domain where the SCSI target device functions as a SCSI initiator

device.
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4.15 The SCSI model for distributed communication

The SCSI model for communication between distributed objects is based on the technique of layering as shown in

figure 24.
SCSiI Initiator Device SCSI Target Device
I/O System I/O System
SCSI Application scs| scsi Application scs| Command
Layer T - L T Standards
Application Protocol Application
(SAL)
Protocol Service
Interface
SCSI Transport SCSI Transport < SCSI Transport — SCSI Transport SCS
Protocol Layer Protocol Protocol Protocol Transpprt
(STPL) Services Services Protocpl
Interconnect Standajrd
Service Interface 4\t
) N
Interconnect Interconnect Interg?hnect Interconmect
Layer : . Standalrd
Services (gerwces
&
\ N
+ Interconnect () A
2
Figure 24 — Protocol service’reference model
The layprs comprising this model and the specifications defining the functionality of each layer are |denoted by

horizont
Except
adjacen

SCH
tion

SCH
ser

Intg
the
ser

The set
behavig
service
transpo

al sequences. A layer consists of peer entities that'‘communicate with one another by means o
for the interconnect layer, such communication is accomplished by invoking services prov
[ layer. The following layers are defined.

b1 application layer (SAL): Containscthe clients and servers that originate and process SCS
5 by means of a SCSI application pretocol.

bl transport protocol layer{STPL): Consists of the services and protocols through which
ers communicate.

rconnect layer: Comprised of the services, signalling mechanism and interconnect subsyst
physical transfer of data from sender to receiver. In the SCSI model, the interconnect layer is k
ice delivery subsystem.

f a protocol.
ided by the

| 1/0O opera-

clients and

em used for
nown as the

of SCS|Aransport protocol services implemented by the service delivery subsystem idenfify external
ral requirements that apply to SCSI transport protocol standards. While these SCSI transpprt protocol
5 may serve as a guide for designing reusable software or firmware that is adaptable to different SCSI
t\protocols, there is no requirement for an implementation to provide the service interfaces spegified in this

standard:

The SCSI transport protocol service interface is defined in this standard in representational terms using SCSI
transport protocol services. The SCSI transport protocol service interface implementation is defined in each SCSI
transport protocol standard. The interconnect service interface is described as appropriate in each SCSI transport

protocol

standard.

Interactions between the SAL and STPL are defined with respect to the SAL and may originate in either layer. An
outgoing interaction is modelled as a procedure call invoking an STPL service. An incoming interaction is modelled
as a procedure call invoked by the STPL.
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All procedure calls may be accompanied by parameters or data. Both types of interaction are described using the
notation for procedures specified in 3.6.2. In this standard, input arguments are defined relative to the layer
receiving an interaction (i.e., an input is a argument supplied to the receiving layer by the layer initiating the inter-
action).

The following types of service interactions between layers are defined:

a) SCSI transport protocol service request procedure calls from the SAL invoking a service provided by the STPL;

b) SCSI transport protocol service indication procedure calls from the STPL informing the SAL that an
asynchronous event has occurred (e.g., the receipt of a peer-to-peer protocol transaction);

c) SCSI transport protocol service response procedure calls to the STPL invoked by the SAL in response to a
SCSI transport protocol service indication. A SCSI transport protocol service response may be invoked to
return a reply from the invoking SAL to the peer SAL and

d) SC$I transport protocol service confirmation procedure calls from the STPL notifying the SAL that a SCSI
transport protocol service request has completed, has been terminated or has failed to transit-the interconnect
layqr. A confirmation may communicate parameters that indicate the completion status‘ofjthe SC[SI transport
profocol service request or any other status. A SCSI transport protocol service confirmation may| be used to
conyey a response from the peer SAL.

The selvices provided by an STPL are either confirmed or unconfirmed. A SAL service request invoking a
confirmed service always results in a confirmation from the STPL.

Figure 35 shows the relationships between the four SCSI transport protoeol‘service types.

SAL

* STPL *
Y \

SCSI Transport \
Protocol Service

Request

SCSI Transport
Protocol Service
Indication

/m
Protocol Service
Response

SCSI Transport

Protocol Service
Confirmation

Figure 25 — SCSil transport protocol service model
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Figure 26 shows how SCSI transport protocol services may be used to process a client/server request/response
transaction at the SCSI application layer.

SAL
* Client Server *
. _ _ _ _ _ _  _ServerRequest _>“\\
.\ _ _ _ _ _ __  ServerResponse _ ___ __|.gq

STPL

SCSI Transport STPL Protocol > SCSI Transport

Protocol Service Transactions Protocol Service
Request Indication
SCSI Transport STPL Protocol SCSI Transport
Protocol Service Transactions Protocol’Service

Confirmation

/ Response
:él Transport Protocol

Service Interface

Figure 26 — Request-Response SAL transaction and related STPL services

The dashed lines in figure 26 show a SCSI applicationprotocol transaction as it may appear to sending and
receiving entities within the client and server. The solid*lines in figure 26 show the corresponding SCSI transport
protocol services and STPL transactions that are used to transport the data.

When afdevice server invokes a data transfer!SCSI transport protocol service, the interactions requiredl to transfer
the datd do not involve the application client’ Only the STPL in the SCSI device that also contains thg application

client is|involved. Figure 27 shows the rélationships between the SCSI transport protocol service typeg involved in
a data transfer request.

SAL

* STPL *

/ SCSI Transport

Protocol Service
Request

\

SCSI Transport
Protocol Service
Confirmation

Figure 27 — SCSI transport protocol service model for data transfers
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Figure 28 shows how SCSI transport protocol services may be used to process a device server data transfer trans-

action.
SAL
*:r""“: Device
I I Server
T STPL A
< STPL Pro_tocol > SCSI Tlransp(_)rt
ITartsacCtuoris FTOLOCOI Service
Request
STPL Protocol SCSI Transport
L - L -
Transactions Protocol Service
Confirmation
:él Transport Protocol
Service Interface
NOTE The dotted box represents a memory access function provided by the
SCSil initiator device whose definition is outside the scope of this standard.
Figure 28 — Device server data transfer transaction and related STPL services
When aldevice server invokes a Terminate Data Transfer SCS¥transport protocol service, the interactigns required
to complete the service do not involve the SCSI Transport:Protocol Service Interface or the application| client. Only
the STRL in the SCSI device that also contains the device server is involved. Figure 29 shows the relationships

between the SCSI transport protocol service types involved in a Terminate Data Transfer request.

SAL

STPL

SCSI Transport
Protocol Service
Request

SCSI Transport
Protocol Service
Confirmation

Figure 29 — SCSI transport protocol service model for Terminate Data Transfer
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Figure 30 shows how SCSI transport protocol services may be used to process a device server Terminate Data
Transfer transaction.

SAL
* Device *
Server
STPL A

SCSI Transport
Protocot-Service
Request

i

SCSI Transport
Protocol Service

/ Confirmation
:él Transport Protocol
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Figure 30 — Device server Terminate Data Transfer transaction and related STPL serviges
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5.1 The Execute Command procedure call

EC:2007(E)

An application client requests the processing of a command by invoking the SCSI transport protocol services
described in 5.4 whose collective operation is modelled in the following procedure call:

Service Response =Execute Command (IN(L_T_L_Q Nexus, CDB, Task Attribute, [Data-In Buffer Size],
[Data-Out Buffer], [Data-Out Buffer Size], [Command Reference Number], [Task
Priority]), OUT([Data-In Buffer], [Sense Data], [Sense Data Length], Status ))

Input Ar

guments:

I_T_L_Q Nexus:
CDB:
Task Attribute:

Data-In Buffer Size:

Data-Out Buffer:

Data-Out Buffer Size:

Command Reference
Number (CRN):

Task Priority:

The |_T_L_Q nexus identifying the task (see 4.12).
Command descriptor block (see 5.2).

A value specifying one of the task attributes defined in 8.6. SCSI trangport proto-
cols may or may not provide the ability to specify‘a different task attribute for
each task (see 8.6.1). For a task that processes linked commands, the Task

Attribute shall be the value specified for the\first command in a serig

s of linked

commands. The Task Attribute specified for the second and subsequent com-

mands shall be ignored.

The number of bytes available for“data transfers to the Data-In
5.4.3). SCSI transport protocols may interpret this argument to inclu
size and the location of the Data-In Buffer.

A buffer containing command specific information to be sent to the
(e.g., data or parameter,lists needed to process the command). The
is indicated by the Data-Out Buffer Size argument. The content of th
Buffer shall not ¢hange during the lifetime of the command (see 5.5
by the application client.

The number’of bytes available for data transfers from the Data-Out
5.4.3).

Wheén-this argument is used, all sequential commands of an I_T_L

Buffer (see
le both the

logical unit
buffer size
e Data-Out
as viewed

Buffer (see

nexus shall

include a CRN argument that is incremented by one. The CRN sha|l be set to

one for each |_T_L nexus involving the SCSI port after the SCSI port
hard reset or detects |_T nexus loss. The CRN shall be set to ¢
reaches the maximum CRN value supported by the protocol. The

zero shall be reserved for use as defined by the SCSI transport proto
an error for the application client to provide this argument when (
supported by the SCSI transport protocol or logical unit.

The priority assigned to the task (see 8.7).

receives a
ne after it
CRN value
col. It is not
CRN is not
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Output Arguments:

EC:2007(E)

Data-In Buffer:

- 65 -

A buffer to contain command specific information returned by the log

ical unit by

the time of command completion. The Execute Command procedure call shall

not return a status of GOOD, CONDITION MET, INTERMEDIATE or
DIATE-CONDITION MET unless the buffer contents are valid. The
client shall treat the buffer contents as invalid unless the command
with a status of GOOD, CONDITION MET, INTERMEDIATE or IN

INTERME-
application

completes
TERMEDI-

ATE-CONDITION MET. While some valid data may be present for other values
of status, the application client should rely on additional information from the log-
ical unit (e.g., sense data) to determine the state of the buffer contents. If the

command -andewith o carvica racnonsa of SENVIcE Dl Nv/EDY A0 T
GO e RaS W A FeSpeh H—SE=RACE—D R =_—H

RGET FAIL-

Service

SERVICE
TAR

The SC
SERVICH

An appl
byte as
Task P
receivin
series t
Attributg

Sense Data:

Sense Data Length:

Status:

LINKED COMMAND

COMPLETE:

DELIVERY OR
GET FAILURE:

URE, the application client shall consider this argument to be undefine

A buffer containing sense data returned in the same |_T_L_Q-hexus
(see 3.1.47) as a CHECK CONDITION status (see 5.9.6)~The buffg
indicated by the Sense Data Length argument. If the command ends
vice response of SERVICE DELIVERY OR TARGET FAILWURE, the applic
shall consider this argument to be undefined.

The length in bytes of the Sense Data.

A one-byte field containing command completion status (see 5.3).
mand ends with a service response of SERVICE DELIVERY OR TARGET H
application client shall consider this argument to be undefined.

Response assumes one of the following values:

TASK COMPLETE: A logical unit response indicating that the task has ended. The Statu

d.

fransaction
br length is
with a ser-
ation client

f the com-
AILURE, the

5 argument

shall have one of the values specified in 5.3 other than INTERMEDIATE or

INTERMEDIATE-CONDITION MET.

Logical unit responses indicating that the task has not ended and th
command has completed successfully. As specified in 5.3, the Statu
shall have avalue of INTERMEDIATE or INTERMEDIATE-CONDITI(

The command has been ended due to a service delivery failure (see
SCSiI target device malfunction. All output parameters are invalid.

S| transport protocol events:corresponding to a response of TASK COMPLETE, LINKED COMMAND (
DELIVERY OR TARGET FAILURE shall be specified in each SCSI transport protocol standard.

cation client requésts processing of a linked command by setting the LINK bit to one in the C[
specified in 5.2.\The task attribute and task priority are determined by the Task Attribute argum
ority argument, respectively, specified for the first command in the series of linked comm
g a respoenSe of LINKED COMMAND COMPLETE, an application client may issue the next cominand in the
nrough*an’Execute Command procedure call having the same |_T_L_Q nexus and omitti
argument. If the logical unit receives the next command in a series of linked commands beforg

at a linked
5 argument
DN MET.

3.1.112) or

OMPLETE oOr

B CONTROL
ent and the
hnds. Upon

ng the Task
completing

the currpnt{command in that linked command series, the overlapped command condition described ir|| 5.9.3 shall

result.

5.2 Command descriptor block (CDB)

The CDB defines the operation to be performed by the device server.

For all commands, if the logical unit detects an invalid parameter in the CDB, then the logical unit shall not process

the command.

All CDBs shall have an OPERATION CODE as the first byte.
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Some operation codes provide for modification of their operation based on a service action. In such cases, the
combination of operation code value and service action code value may be modelled as a single, unique command
determinate. The location of the SERVICE ACTION field in the CDB varies depending on the operation code value.

All CDBs shall contain a CONTROL byte (see table 21). The location of the CONTROL byte within a CDB depends on
the CDB format (see SPC-3).

Table 21 — coNTRoOL byte

Bit

7 6 4 3 2 1

0

Vendor specific Reserved NACA Obsolete

LINK

All SCS

the NAC

The NA(

returns
NACA bi

Actions|

implem
support

If the N

CHECK]
INVALIL

The LIN
cation c

If the LI

continu

respons

linked ¢
ILLEGA

transport protocol standards shall define as mandatory the function needed for a logical unit\t
\ bit and LINK bit.

set to zero specifies that an ACA shall not be established. The actions for\ACA are specif
that may be required when an ACA is not established are describedin\5.9.1. All logica

a NACA value of one is indicated with the NORMACA bit in the standard INQUIRY data (see SP

CONDITION status, with the sense key set to ILLEGAL REQUEST and the additional sense
D FIELD IN CDB.

ient sets the LINK bit to one to specify a request for continuation of the task across two or more

e of LINKED COMMAND COMPLETE (see 5.3)If'the LINK bit is set to one and the logical unit does
pmmands, the command shall be termigated with CHECK CONDITION status, with the sens
L REQUEST and the additional sense«ode set to INVALID FIELD IN CDB.

A (Normal ACA) bit specifies whether an auto contingent allegiance (ACA) is established if th
with CHECK CONDITION status. An NACA bit set to one specifies that an ACA shall be est3

ent support for the NACA value of zero and may support the NACA value“of one (i.e., ACA). T|

\CA bit is set to one but the logical unit does not support ACA, the command shall be tern

bit is used to continue the task across multiple commands. Support for the LINK bit is optiona

\K bit is set to one and the command completes successfully, a logical unit that supports the L
e the task and return a status of INTERMEDBIATE or INTERMEDIATE-CONDITION MET an

b implement

e command
blished. An
ed in 5.9.2.
units shall
he ability to
C-3).

inated with
code set to

|. The appli-
commands.
INK bit shall
d a service
not support
e key set to
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5.3 Status

5.3.1 Status codes

The status codes are specified in table 22. Status shall be sent from the device server to the application client
whenever a command ends with a service response of TASK COMPLETE Or LINKED COMMAND COMPLETE.

Table 22 — Status codes

Status Code | Status Task Ended Service Response
00h GOOD Yes TASK COMPLETE
0Zh CHECK CONDITION YES TASK COMPLETE,
04h CONDITION MET Yes TASK COMPLETE
08h BUSY Yes TASK COMPLETE
10h INTERMEDIATE No LINKED COMMAND COMPUETE
14h INTERMEDIATE-CONDITION MET No LINKED GOMMAND COMPLUETE
18h RESERVATION CONFLICT Yes TASK COMPLETE
22h Obsolete
28h TASK SET FULL Yes TASK COMPLETE
30h ACA ACTIVE Yes TASK COMPLETE
40h TASK ABORTED Yes TASK COMPLETE
Al other codes | Reserved

Definitig
GOOD.
CHECK
Data ar

CHECK

CONDI
comma

BUSY.

temporarily unable to acceptia command. The recommended application client recovery action is

commal

If the U/
BUSY s
comma
unit attg

ns for each status code are as follows:

This status indicates that the device server has successfully completed the task.
CONDITION. This status indicates that sense data has been delivered in the buffer defined b
jument to the Execute Command procedure call (see 5.9.6). Additional actions that are reg

CONDITION status is returned are described in 5.9.1.

[ION MET. The use of this status’is limited to commands for which it is specified (see the P
nds in the SBC-2 standard).

This status indicates that'the logical unit is busy. This status shall be returned whenever a Ig
nd again at a later tire.
tatus shallcause a unit attention condition to be established for the SCSI initiator port th

nd with ‘an-additional sense code set to PREVIOUS BUSY STATUS unless a PREVIOUS BUS
ntion condition already exists.

y the Sense
uired when

RE-FETCH

gical unit is
0 issue the

_INTLCK_CTRL\field in the Control mode page contains 11b (see SPC-3), termination of a comnmand with

at sent the
5Y STATUS

I PA T T B A T

INTERN

ccessfully

completed command in a series of linked commands (except the last command), unless the command is termi-
nated with CHECK CONDITION, RESERVATION CONFLICT, TASK SET FULL or BUSY status. If INTERME-
DIATE or INTERMEDIATE-CONDITION MET status is not returned, the series of linked commands is terminated

and the

task is ended. This status is the equivalent of GOOD status for linked commands.

INTERMEDIATE-CONDITION MET. The use of this status is limited to commands for which it is specified (see the
PRE-FETCH commands in the SBC-2 standard), unless the command is terminated with CHECK CONDITION,
RESERVATION CONFLICT, TASK SET FULL or BUSY status. If INTERMEDIATE or INTERME-
DIATE-CONDITION MET status is not returned, the series of linked commands is terminated and the task is

ended.
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RESERVATION CONFLICT. This status shall be returned whenever a command attempts to access a logical unit
in a way that conflicts with an existing reservation. (See the PERSISTENT RESERVE OUT command and
PERSISTENT RESERVE IN command in SPC-3.)

If the ua_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-3), termination of a command with
RESERVATION CONFLICT status shall cause a unit attention condition to be established for the SCSI initiator port
that sent the command with an additional sense code set to PREVIOUS RESERVATION CONFLICT STATUS
unless a PREVIOUS RESERVATION CONFLICT STATUS unit attention condition already exists.

TASK SET FULL. When the logical unit has at least one task in the task set for a SCSI initiator port and a lack of
task set resources prevents accepting a received task from that SCSI initiator port into the task set, TASK SET
FULL shall be returned. When the logical unit has no task in the task set for a SCSI initiator port and a lack of task

set resd

returned.

The log
identifie
mission

If the U4
TASK S
the com
TASK S

ACA A(
set. Thg

TASK A
Control

urces prevents accepting a received task from that SCSI initiator port into the task set, BUS

cal unit should allow at least one command in the task set for each supported SCSI initiator
d itself to the SCSI target port in a SCSI transport protocol specific manner or by the succeg
of a command.

ET FULL status shall cause a unit attention condition to be established for the SCSI initiator p
mand with an additional sense code set to PREVIOUS TASK SET FULL STATUS unless a
ET FULL STATUS unit attention condition already exists.

CTIVE. This status shall be returned as described in 5.9.2.2 and 5.9.2.3 when an ACA exists V
SCSl initiator port may reissue the command after the ACA condition has been cleared.

BORTED. This status shall be returned when a4ask is aborted by another SCSI initiator
Imode page TAS bit is set to one (see 5.7.3).

Y should be

ort that has
ssful trans-

_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-3), termination of a cofnmand with

Drt that sent
PREVIOUS

vithin a task

ort and the
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5.3.2 Status precedence

If a device server detects that more than one of the following conditions applies to a completed task, it shall select
the condition to report based on the following precedence:

1) An ACA ACTIVE status;
2) A CHECK CONDITION status for any of the following unit attention conditions (i.e., with a sense key set to
UNIT ATTENTION and one of the following additional sense codes):

POWER ON, RESET OR BUS DEVICE RESET OCCURRED,;
POWER ON OCCURRED,;

SCSI BUS RESET OCCURRED;

BUS DEVICE RESET FUNCTION OCCURRED;

DEVICE INTERNAL RESET or

I_T NEXUS LOSS OCCURRED;
FSERVATION CONFLICT status

and

atus of:

CHECK CONDITION, for any reason not listed in 2);
GOOD;

CONDITION MET;,

INTERMEDIATE;
INTERMEDIATE-CONDITION MET or
TASK ABORTED.

The names of the unit attention conditions listed in the subclause (e.g.;"SCSI BUS RESET OCCURRED)
previous versions of this standard. The use of these unit attention condition names is not to be inte
bn of how the unit attention conditions are represented by any.given SCSI transport protocol.

b server may report the following status codes with_any level of precedence:

bY status;
K SET FULL status or
FCK CONDITION status with a sense key:set to ILLEGAL REQUEST.

Sl transport protocol services in support of Execute Command

erview

51 transport protaocol services that support the Execute Command procedure call are described
bf SCSI transport.protocol services are described. The SCSI transport protocol services that
and confirmation for the Execute Command procedure call are described in 5.4.2. The SC
services-that support the data transfers associated with processing a command are described

ecute)Command request/confirmation SCSI transport protocol services

are based on
rpreted as a

in 5.4. Two
support the
51 transport
in5.4.3.

A)
B)
C)
D)
E)
F)
3) AR
4) A st
A)
B)
C)
D)
E)
F)
NOTE
usage in
descripti
A devic
a) BUS
b) TAS
c) CHI
5.4 SC
5410
The SC
groups
request
protoco
542E
All SC

I'iransport Protocorl stanaards stiall defime the SCSt ransport protocaol SPELiIiL requiremen

s for imple-

menting the Send SCSI Command request, the SCSI Command Received indication, the Send Command
Complete response and the Command Complete Received confirmation SCSI transport protocol services.

All SCSI initiator devices shall implement the Send SCSI Command request and the Command Complete
Received confirmation SCSI transport protocol services as defined in the applicable SCSI transport protocol
standards. All SCSI target devices shall implement the SCSI Command Received indication and the Send
Command Complete response SCSI transport protocol services as defined in the applicable SCSI transport

protocol

standards.
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SCSI Transport Protocol Service Request:

Send SCSI Command (IN(L_T_L_Q Nexus, CDB, Task Attribute, [Data-In Buffer Size],
[Data-Out Buffer], [Data-Out Buffer Size], [Command Reference Number],
[Task Priority], [First Burst Enabled] ))

Input Arguments:

| T L QNexus: Thel T_L_Q nexus identifying the task (see 4.12).
CDB: Command descriptor block (see 5.2).

Task Attribute: A value specifying one of the task attributes defined in 8.6. For specific require-
ments on the Task Attribute argument, see 5.1.

Data-In Buffer Size: The number of bytes available for data transfers to the Datasin Buffer (see
5.4.3). SCSI transport protocols may interpret this argument-ta/inclugle both the
size and the location of the Data-In Buffer.

Data-Out Buffer: A buffer containing command specific information to-be”sent to the [logical unit
(e.g., data or parameter lists needed to process the command (seg 5.1)). The
content of the Data-Out Buffer shall not change during the lifetime of the
command (see 5.5) as viewed by the application-client.

Data-Out Buffer Size: The number of bytes available for data transfers from the Data-Out Buffer (see
5.4.3).

Command Reference When this argument is used, all sequential commands of an |_T_L pexus shall
Number (CRN): include a CRN argument that is ineremented by one (see 5.1).

Task Priority: The priority assigned to the task (see 8.7).

First Burst Enabled: An argument specifying that'a SCSI transport protocol specific numier of bytes
from the Data-Out Buffershall be delivered to the logical unit without| waiting for
the device server toiinvoke the Receive Data-Out SCSI transpqrt protocol
service.

SCSI Tansport Protocol Service Indication:

SECSI Command Received (IN(I_TCL_Q Nexus, CDB, Task Attribute, [Command Reference Number],
[Task Priority], [First Burst Enabled] ))

Input Arguments:

I_ T L_QNexus: Thel T_L_Q nexus identifying the task (see 4.12).
CDB: Command descriptor block (see 5.2).

Task-Attribute: A value specifying one of the task attributes defined in 8.6. For specffic require-
ments on the Task Attribute argument see 5.1.

Command Reference When this argument is used, all sequential commands of an |_T_L nexus shall
Number (CRN): include a CRN argument that is incremented by one (see 5.1).

Task Priority: The priority assigned to the task (see 8.7).

First Burst Enabled: An argument specifying that a SCSI transport protocol specific number of bytes
from the Data-Out Buffer are being delivered to the logical unit without waiting
for the device server to invoke the Receive Data-Out SCSI transport protocol
service.
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SCSI Transport Protocol Service Response (from device server):

Send Command Complete (IN(L_T_L_Q Nexus, [Sense Data], [Sense Data Length], Status,

Input Arguments:

I_ T L _Q Nexus:
Sense Data:

Sense Data Length:

Service Response))

The |_T_L_Q nexus identifying the task (see 4.12).

If present, this argument instructs the SCSI target port to return sense data to
the SCSI initiator port (see 5.9.6).

The length in bytes of the sense data to be returned to the SCSI initiator port.

SCSI Tjansport Protocol Service Confirmation:

Status:
Service Response:

Command completion status (see 5.1).
Possible service response information for the command (see 5.1).

Commjpnd Complete Received (IN(I_T_L_Q Nexus, [Data-In Buffer], [Sense Data], {Sense Data Length],

Input Arguments:

| T L _Q Nexus:
Data-In Buffer:

Sense Data:

Sense Data Length:
Status:
Service Response:

Status, Service Response))

The I_T_L_Q nexus identifying the task-(see 4.12).

A buffer containing command spegific information returned by the logjical unit on
command completion (see 5.1).

Sense data returned in the;same |_T_L_Q nexus transaction (see 3[1.47) as a
CHECK CONDITION status (see 5.9.6).

The length in bytes ofithe received sense data.
Command completion status (see 5.1).
Service response for the command (see 5.1).
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5.4.3 Data transfer SCSI transport protocol services
5.4.3.1 Introduction

The data transfer services described in 5.4.3 provide mechanisms for moving data to and from the SCSI initiator
port in response to commands transmitted using the Execute Command procedure call. All SCSI transport
protocol standards shall define the protocols required to implement these services.

The application client's Data-In Buffer and/or Data-Out Buffer each appears to the device server as a single,
logically contiguous block of memory large enough to hold all the data required by the command (see figure 31).
This standard allows either unidirectional or bidirectional data transfer. The processing of a command may require
the transfer of data from the application client using the Data-Out Buffer, or to the application client using the
Data-In [Buffer, or both to and from the application client using both the Data-In Buffer and the Data-Qu} Buffer.

A

Application
Client
Byte Count Buffer Offset
Requested by
Device Server
Y O
g\\ Application
(@) Client
Buffer Size

Figure 31 — Modgelfor Data-In and Data-Out data transfers

This stgndard assumes that the buffeting resources available to the logical unit are limited and may be less than
the amqunt of data that is capable-of-being transferred in one command. Such data needs to be moved between
the application client and the media in segments that are smaller than the transfer size specified in the command.
The ampunt of data moved per segment is usually a function of the buffering resources available to the|logical unit.
Figure 31 shows the modet{or such incremental data transfers.

SCSI transport protocols may allow logical units to accept the initial portion of the Data-Out Buffer datg, called the
first burpt, along with"the command without waiting for the device server to invoke the Receive Data-Out SCSI
transpoft protocolservice. This is modelled using Receive Data-Out protocol service calls for whigh the SCSI
transpoft protoeol may have moved the first burst prior to the call.

SCSI transport-protocols-the = LIS , : , , , hent in their
definitions for the Send SCSI Command and SCSI Command Received procedure calls. Logical units that
implement the first burst capability shall implement the FIRST BURST siIzE field in the Disconnect-Reconnect mode
page (see SPC-3).
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The movement of data between the application client and device server is controlled by the following arguments:

Byte Count Requested

Application Client
Buffer Size: Data-In Buffer Size for the Data-In Buffer or equivalent to Data-Out

for the Data-Out Buffer).

Offset in bytes from the beginning of the application client's buffer
Data-Out) to the first byte of transferred data.

Number of bytes to be moved by the data transfer request.

Application Client
Buffer Offset:

by Device Server:

The total number of bytes in the application client's buffer (i.e., equivalent to

Buffer Size

(Data-In or

For any specific data transfer SCSI transport protocol service request, the Byte Count Requested by Device

Server
Buffer

If a SC
segmer
reliable

Dffset.

t to be transferred may overlap. In this case, the total number of bytes moved|for a comm
ndicator of highest byte transferred and shall not be used by a SCSI initiator device or SCSI t

implemegntation to determine whether all data has been transferred.

All SCHlI transport protocol standards shall define support for a resolution of-one byte for the Applig

Buffer S

SCSI transport protocol standards may define restrictions on the reselution of the Application Client g
ht. SCSI transport protocol standards may define restrictions ‘on the resolution of the Request

argume
argume

ize argument.

nt for any call to Send Data-In or any call to Receive Data:Out that does not transfer the las

Application Client Buffer.

Random buffer access occurs when the device server requests data transfers to or from segments

cation d
transfer|
transpo

lient's buffer that have an arbitrary offset and<byte count. Buffer access is sequential when

implemeéntation should be prepared to use sequential buffer access when necessary.

The ST
of data

SCSI transport protocol service interaetions are unspecified.

This stq
outside

5.4.3.2

Reques

the scope of this standard.
Data-In delivery-service
t:

Send-Data-In (IN(I_T_L_Q Nexus, Device Server Buffer, Application Client Buffer Offset,

Reaguest Bvite Count )
hl 7 77

b1 transport protocol supports random buffer access, the offset and byte count specified fo

)

5 access a series of increasing, adjoining.buffer segments. Support for random buffer access
t protocol standard is optional. A device, Server implementation designed for any SCSI transy

PL confirmed services specified in'5.4.3.2 and 5.4.3.3 are used by the device server to request
fo or from the application client_Data-In Buffer or Data-Out Buffer, respectively. The SCSI initjator device

ndard provides only for the transfer phases to be sequential. Provision for overlapping transfe

s less than, or equal to, the combination of Application Client Buffer Size minus the Applicdition Client

I each data
nd is not a
rget device

ation Client

uffer Offset
Byte Count
byte of the

bf the appli-
successive
5 by a SCSI
ort protocol

the transfer

r phases is

Argume

nt descriptions:

I_T_L_Q Nexus:
Device Server Buffer:

The |_T_L_Q nexus identifying the task (see 4.12).
The buffer in the device server from which data is to be transferred.

Application Client
Buffer Offset:

Request Byte Count:

Data-In Buffer) to the first byte of transferred data.
Number of bytes to be moved by this request.

Offset in bytes from the beginning of the application client's buffer (i.e., the
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Confirmation:
Data-In Delivered (IN(I_T_L_Q Nexus, Delivery Result))

This confirmation notifies the device server that the specified data was successfully delivered to the application
client buffer or that a service delivery subsystem error occurred while attempting to deliver the data.

Argument descriptions:

| T L QNexus: Thel T_L_Q nexus identifying the task (see 4.12).

Delivery Result: an encoded value representing one of the following:
DELIVERY SUCCESSFUL. The data was delivered successially.
DELIVERY FAILURE: A service delivery subsystem error occurred while
attempting to deliver the data.

5.4.3.3 Ppata-Out delivery service
Requedt:

Recegive Data-Out (IN(L_T_L_Q Nexus, Application Client Buffer Offset, Request Byte Count,
Device Server Buffer))

Argumeht descriptions:

|_ T L _QNexus: Thel T_L_Q nexus identifying the task (see 4.12).
Device Server Buffer: The buffer in the device seryér'to which data is to be transferred.

Application Client Offset in bytes from the beginning of the application client's buffer (i.e., the
Buffer Offset: Data-Out Buffer) to the first byte of transferred data.

Request Byte Count: Number of bytes.tobe moved by this request.

If the SCSI Command Received SCSI transpeort protocol service included a First Burst Enabled argument and
random|buffer access is not supported, first burst data shall be transferred to the Device Server Buffer|until all first
burst dgta has been transferred. If the SCSI Command Received SCSI transport protocol service inclpded a First
Burst Epabled argument and random_ buffer access is supported, first burst data should be transferred to the
Device Berver Buffer but first burstdata may be re-transferred across the service delivery subsystem.

Confirmpation:

Data-put Received (IN(I_T_L_Q Nexus, Delivery Result))

This confirmation ngtifies the device server that the requested data has been successfully delivered to|its buffer or
that a service delivery subsystem error occurred while attempting to receive the data.

Argumetdescriptions:

I_ T L_QNexus: Thel T_L_Q nexus identifying the task (see 4.12).

Delivery Result: an encoded value representing one of the following:
DELIVERY SUCCESSFUL: The data was delivered successfully.
DELIVERY FAILURE: A service delivery subsystem error occurred while
attempting to receive the data.

5.4.3.4 Terminate Data Transfer service

The terminate data transfer request and confirmation may be used by a task manager to terminate partially
completed transfers to the Data-In Buffer or from the Data-Out Buffer.
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The Terminate Data Transfer SCSI transport protocol service allows a device server to specify that one or more
Send Data-In or Receive Data-Out SCSI transport protocol service requests be terminated by a SCSI target port.

Reques

t:

Terminate Data Transfer (IN(Nexus))

Argume

The SC
specifie
SCSlin

Confirnpation:

D4

Argume

This confirmation is returned in response to a Terminate Data Transferrequest whether or not the spe

existed
protoco
service
be sent

5.5 Ta

This subclause specifies the events delimiting the beginning and end (i.e., lifetime) of a task or pendin

from the

The dey
represe

The tas

a) the
b) the

nt description:

Nexus: Anl_T Nexus,| T L Nexus,orl T L Q Nexus (see 4.12).

[, then the SCSI target port terminates all transfer service requests from the logical unit font
tiator port).

ita Transfer Terminated (IN(Nexus ))

Nt description:

Nexus: AnI_T Nexus, |_T_L Nexus, or I_T_L_Q.Nexus (see 4.12).

n the SCSI target port when the request was received. After a Data Transfer Terminated SC
service confirmation has been sent in response to aderminate Data Transfer SCSI transp
request, Data-In Delivered or Data-Out Received SESI transport protocol service confirmatia
for the tasks specified by the nexus.

5k and command lifetimes

viewpoint of the device server and application client.

ice server shall create a task-upon receiving a SCSI Command Received indication unless th
Nts a continuation of a linked command as described in 5.1.

shall exist until

pdevice server-sends a SCSI transport protocol service response for the task of TASK COMPLETE
fask is abertéd as described in 5.7.

The ap
Comm

licafion client maintains an application client task to interact with the task from the time the
nd{SCSI transport protocol service request is invoked until it receives one of the following

L nexus is
ne specified

cified nexus
S| transport
ort protocol
ns shall not

g command

e command

or

Send SCSI
SCSI target

device r

eSPOrses.

a) aservice response of TASK COMPLETE for that task;
b) natification of a unit attention condition with one of the following additional sense codes
A) COMMANDS CLEARED BY ANOTHER INITIATOR, if in reference to the task set containing the task
B) any additional sense code whose ADDITIONAL SENSE CODE field contains 29h (e.g., POWER ON, RESET,
OR BUS DEVICE RESET OCCURRED, POWER ON OCCURRED, SCSI BUS RESET OCCURRED,

BUS DEVICE RESET FUNCTION OCCURRED, DEVICE INTERNAL RESET or I_T NE
OCCURRED);

¢) notification that the task manager has detected the use of a duplicate |_T_L_Q nexus (see 5.9.3),
d) a service response of FUNCTION COMPLETE following an ABORT TASK task management function directed to

the

specified task;

XUS LOSS
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e) a service response of FUNCTION cOMPLETE following an ABORT TASK SET or a CLEAR TASK SET task
management function directed to the task set containing the specified task or

f)

directed to the logical unit.

a service response of FUNCTION COMPLETE in response to a LOGICAL UNIT RESET task management function

If a service response of SERVICE DELIVERY OR TARGET FAILURE is received for a command, the application client
shall maintain an application client task to interact with the task until the application client has determined (e.g., by
completion of an ABORT TASK task management function) that the task is no longer known to the device server.

NOTE The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET OCCURRED) are based on
usage in previous versions of this standard. The use of these unit attention condition names is not to be interpreted as a
description of how the unit attention conditions are represented by any given SCSI transport protocol.

To the 4
protoco
COMPLE

When 3
betwee
device 9
the lifeti

Some ¢
cache ig
the task
operatid

Backgr
complet

(e.g., by

Unless
DIATE-
vendor

5.6 Ta

The ap
Manag
SCSl ta

a sd
TAR
noti

a)

b)

pplication client, the command is pending from the time it calls the Send SCSI Command "SC
service until one of the responses described in this subclause or a service response of\LINKE
[E is received.

SCSI transport protocol does not require state synchronization (see 4.6.2),(there may be 3
N the completion of a device server request-response transaction as seen by the applicatio
erver. As a result, the lifetime of a task or command as it appears to the application client is d
me observed by the device server.

bmmands (e.g., commands with immediate bits like SEND DIAGNOSTIC or write commands V

enabled) start background operations that operate after the task/containing the command is
set. Background operations may be aborted by power on, hard resets or logical unit resets.
ns shall not be aborted by |_T nexus loss.

bund operations may generate deferred errors that.are reported in the sense data for a s
ed command (see SPC-3). Information that a deferred error occurred may be cleared before i
power on, hard reset or logical unit reset). Deferred errors should not be cleared by |_T nexus
a command completes with a GOOQD, CONDITION MET, INTERMEDIATE or |

CONDITION MET status the degree towhich the required command processing has been ¢
bpecific.

5k management function lifetime

lication client assumes that the task management function is in process from the time the
Fget device responses:
rvice response of FUNCTION COMPLETE, FUNCTION SUCCEEDED, FUNCTION REJECTED, Or SERVICE

SET FAILURE is received for that task management function or
ication “of a unit attention condition with any additional sense code whose additional sensg

S| transport
D COMMAND

L time skew
h client and
fferent from

vhen a write
no longer in
Background

bubsequent
is reported
loss.

NTERME-
pmpleted is

Send Task

ment Request SC$SI transport protocol service request is invoked until it receives one of the following

DELIVERY OR

e code field

con

ains’29h (e.g., POWER ON, RESET OR BUS DEVICE RESET OCCURRED, POWER ON O

CCURRED,

SC

I'BUS RESET OCCUKKED, BUS DEVICE RESET FUNCTION OCCURKED, DEVICE

RESET).

NTERNAL

NOTE The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET OCCURRED) are based on
usage in previous versions of this standard. The use of these unit attention condition names is not to be interpreted as a
description of how the unit attention conditions are represented by any given SCSI transport protocol.
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5.7 Aborting tasks

5.7.1 Mechanisms that cause tasks to be aborted

A task is aborted when an event or SCSI initiator device action causes termination of the task prior to its successful
completion.

The following events cause a task or several tasks to be aborted:

a) the return of an Execute Command service response of SERVICE DELIVERY OR TARGET FAILURE as described in

5.1;
b) anl

c) alo
d) ahag
e) apdg

An actid
other |_

The foll

a) com
b) coni
c) com
5.9,
fielg
A)
B)

The act

loss{see 6-3-4):

iical unit reset (see 6.3.3);
ird reset (see 6.3.2) or
wer on condition (see 6.3.1).

n transmitted via one |_T nexus may abort task(s) received on that |_T nexus and/or task(s)
[ nexuses.

pletion of an ABORT TASK task management function directed to thé specified task;
pletion of an ABORT TASK SET task management function undénthe conditions specified in 7
pletion of a command with a CHECK CONDITION status,. without establishing an ACA co
1.3) or establishing an ACA condition (see 5.9.2.2), while’the Control mode page (see SPC
s that are set as follows:

the QERR field set to 01b and the TsT field set to 0016 or

the QERR field set to 11b.

Table 23 — Actions that affect task(s) received on this or other |_T nexuses

bwing actions affect only the task(s) received on the |_T nexus on which the action is transmittad:

received on

.3 or
hdition (see
3) contains

ons shown in table 23 affect the task(s) received on the |_T nexus on which the action is transmitted and/or
task(s) teceived on other |_T nexuses.

Comp|
task s

Comp|
establ
field W

as set to 000h\in the Control mode page (see SPC-3)

Unit attention additional
Agtion sense code, if any (see 5.7.3)
etion of a CLEAR TASK SET task management function referencingthe | COMMANDS CLEARED BY
bt containing the specified task ANOTHER INITIATOR
etion of a commandywith a CHECK CONDITION status, with or without | COMMANDS CLEARED BY
shing an ACA condition and the QERR field was set to 01b and the TsT ANOTHER INITIATOR

Compjetion of @PERSISTENT RESERVE OUT command with a PREEMPT COMMANDS CLEARED BY
AND ABORT-s€rvice action with a reservation key that is associated with the ANOTHER INITIATOR
|_T ngxus ‘on which the task was received (see SPC-3)

Completionofa LOGICAL UNIT RESET task management function (:nn Z R) BUS DEVVICE RESET

directed to the logical unit

FUNCTION OCCURRED

If one or more tasks are cleared or aborted, the affected tasks are also cleared from the initiator ports in a manner

thatis o

572W

utside the scope of this standard.

hen a SCSl initiator port aborts tasks received on its own |_T nexus

When a SCSI initiator port causes task(s) received on its own |_T nexus to be aborted, no notification that the
task(s) have been aborted shall be returned to the SCSI initiator port other than the completion response for the
command or task management function action that caused the task(s) to be aborted and notification(s) associated
with related effects of the action (e.g., a reset unit attention condition).
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When a SCSI initiator port causes task(s) received on other |_T nexus(es) to be aborted, the SCSI initiator port
associated with every other |_T nexus shall be notified that the task(s) have been aborted. The method of notifi-
cation shall depend on the setting of the TAs bit in the Control mode page (see SPC-3) that applies to the SCSI
initiator port(s) associated with the other |_T nexus(es).

If the TAS bit is set to zero, the method of notification shall be a unit attention condition. The additional sense code
for the unit attention condition depends on the action that caused the task(s) to be aborted as described in table 23

(see 5.7.1).

If the TAS bit is set to one, the method of notification shall be the termination of each aborted task with a TASK

ABORTED status. The COMMANDS CLEARED BY ANOTHER INITIATOR unit attention condition
established. However, the establishment of any other applicable unit attention condition shall not be’a

When g logical unit is aborting one or more tasks received on an |I_T nexus using the TASK-ABORT,
should ¢complete all of those tasks before entering additional tasks received on that |_T nexus into the

5.8 Cgmmand processing examples

5.8.1 Unlinked command example

An unlinked command is used to show the events associated with the\processing of a single device ser

(see figlire 32). This example does not include error or exception ¢onditions.

Application Client Task

Initiator

Activity

Task

Working ?

®

Activity @ Time >

Target

Figure 32 — Command processing events

hall not be
ected.

ED status it
ask set.

ice request
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1. The application client task performs an Execute Command procedure call by invoking the Send SCSI
Command SCSI transport protocol service to send the CDB and other input parameters to the logical unit.

2. The device server is notified through a SCSI Command Received indication containing the CDB and
command parameters. A task is created and entered into the task set. The device server may invoke the

appropriate data delivery service one or more times to complete command processing.

3. The task ends upon completion of the command. On command completion, the Send Command
Complete SCSI transport protocol service is invoked to return a status of GOOD and a service response

of TASK COMPLETE.
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4. A confirmation of Command Complete Received is passed to the application client task by the SCSI
initiator port.
5.8.2 Linked command example

A task may consist of multiple commands linked together. After the logical unit notifies the application client that a
linked command has successfully completed, the application client issues the next command in the series.

The example in figure 33 shows the events in a series of two linked commands.

Initiator

Application Client Task

Activity

Working

Activity

Time

J
¢ Working Waiting Worlﬁng ¢
fa\\

@ @ Activity @ @ Time

Device Server

-

Figure 33 — Linked command’processing events
The numbers in figure 33 Identify the events describedas follows.

1. [The application client task performs an Execute Command procedure call by invoking the |Send SCSI
Command SCSiI transport protocol setvice to send the CDB and other input parameters to the|logical unit.
The LINK bit is set to one in the CDB\CONTROL byte (see 5.2).

2. |The device server is notified\through a SCSI Command Received indication containing the CDB and
command parameters. A task-(Task A) is created and entered into the task set.

3. |Upon completion of the first command, the device server invokes the Send Command Conlplete SCSI
transport protocolservice with the status set to INTERMEDIATE or INTERMEDIATE-COND|TION MET
and a service response of LINKED COMMAND COMPLETE. Task A is not terminated.

4. |The SCSl4nitiator port returns the status and service response to the application client task by|means of a
Command Complete Received confirmation.

5. |The application client task performs an Execute Command procedure call by means of the [Send SCSI

C d. SCSLt t t | I d ibed-i 4 1 _Tha Task Attribut i i
omahRa HranspoH-protocel-seruce-as-descrbedihr-step-i—Hretask-AttHpute-argtHnrent IS omitted.

The LINK bit in the CDB CONTROL byte is set to zero.

6. The device server receives the last command in the series and processes the operation.

7. The command completes successfully. Task A is terminated. A Send Command Complete SCSI transport
protocol service response of TASK COMPLETE, with status GOOD, is sent to the application client.

8. The SCSI initiator port delivers an Command Complete Received confirmation containing the service
response and status to the application client task.
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5.9 Command processing considerations and exception conditions

5.9.1 Commands that complete with CHECK CONDITION status

5.9.1.1 Overview

When a command completes with a CHECK CONDITION status, the application client may request that the device
server alter command processing by establishing an ACA condition, using the NACA bit in the CONTROL byte of the

CDB as follows:

a) if the NACA bit is set to zero, an ACA condition shall not be established or

h) if thenaca-bitissettognear-ACAcondition-shallbe-established{see 502}

The regpirements that apply when the ACA condition is not in effect are described in 5.9.1.2.
When g command completes with a CHECK CONDITION status and an ACA condition is\net established, tasks
other thian the task for the command returning the CHECK CONDITION status may be \aborted as described in
5.9.1.3.
5.9.1.2 Handling tasks when ACA is not in effect

Table 24 describes the handling of tasks when an ACA condition is not in effect for the task set. Which | T nexuses
are assfciated with the task set is influenced by the TsT field in the Contfol'mode page (see SPC-3).

Table 24 — Task handling when ACA is not in effect

INew Task Properties ACA Established if New
Task Terminates with

Attfibute @ | NACA Value P Device Server Action a CHECK CONDITION status
Any|Attribute 0 hotasr. © No
Except ACA 1 Process theitask. Yes

ACA 0 Process<n invalid task attribute No

1 condition as described in 5.9.5. Yes

@ Task attributes are described-jn 8.6.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ Al the conditions that affect the processing of commands (e.g., reservations) apply.

5.9.1.3 Aborting other tasks when CHECK CONDITION status is returned without establishing ap ACA

When a| CHECK CONDITION status is returned for a command where the NACA bit is set to zero in thejcommand’s
CDB cgNTROL hyte (i.e., when an ACA condition is not established), tasks in the dormant or enablef task state
(see 8.3) may,be aborted based on the contents of the TsT field and QERR field in the Control mod¢ page (see
SPC-3)jas.shown in table 25. The TsT field specifies the type of task set in the logical unit. The QERR figld specifies
how the-geviee-serverhanttesblockedand-dormanttasks-wheranothertaskreeeivesa~EHESKEONDITION

status.

5.9.2 Auto contingent allegiance (ACA)

5.9.2.1 ACA Overview

When a command completes with a CHECK CONDITION status, the application client may request that the device
server alter command processing by establishing an ACA condition, using the NACA bit in the CONTROL byte of the

CDB as follows:

a) if the NACA bit is set to zero, an ACA condition shall not be established (see 5.9.1.1) or
b) if the NACA bit is set to one, an ACA condition shall be established.
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Table 25 — Aborting tasks when an ACA is not established

QER

R| TST | Action

00b

000b
001b

Tasks other than the task returning CHECK CONDITION status shall not be aborted.

01b

000b | All enabled and dormant tasks received on all I_T nexuses shall be aborted (see 5.

7).

001b

not be aborted.

All enabled and dormant tasks received on the |_T nexus on which the CHECK CONDITION
status was returned shall be aborted (see 5.7). All tasks received on other |_T nexuses shall

11

000bh | Allenabhled and dormant tasks received.aonthe | T nexus onwhichthe CHECK CQO

DITION

status was returned shall be aborted (see 5.7). All tasks received on other |_T nexus

001b not be aborted.

es shall
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When a|
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When al
or block

in table

server H

An AC
5.9.2.5.

DS taken by the device server to establish an ACA condition are described in 5.9.2.2,Upon esta
condition, some tasks other than the task returning the CHECK CONDITION status may be
bd processing of other tasks may be blocked as described in 5.9.2.2.

e ACA condition is in effect and the TMF_ONLY bit is set to zero in the Contrel mode page (see S
ceived by the logical unit from the faulted I_T nexus are not allowed to enter the task set unles

task attribute (see 8.6.5). One of the results of the ACA task attribute’ requirement is that comn
ed when the CHECK CONDITION status occurs are returned unprocessed with an ACA ACT
CA condition without clearing the ACA.

e ACA condition is in effect and the TMF_ONLY bit is;setto one, no new tasks received by the
faulted |_T nexus are allowed to enter the task setl

e ACA condition is in effect

tasks received on the faulted |_T nexus shall be handled as described in 5.9.2.3 and
tasks received on |_T nexuses other than the faulted |_T nexus shall be handled as described

hods for clearing an ACA condition are described in 5.9.2.5.
Establishing an ACA

device server terminates a command with a CHECK CONDITION status and the NACA bit was
[FrROL byte of the faullting command, the device server shall create an ACA condition.

h ACA condition is established, tasks in the dormant or enabled task state (see 8.5) shall eithe
ed based.on-the contents of the TST field and QERR field in the Control mode page (see SPC-
26. The.TsT field specifies the type of task set in the logical unit. The QERR field specifies hoy
andles blocked and dormant tasks when another task receives a CHECK CONDITION status.

blishment of
nborted and

PC-3), new
s they have
hands being
[IVE status.

commands may be sent one at a time using the ACA task attibute to recover from the event that resulted

logical unit

in 5.9.2.4.

set to one in

be aborted
B) as shown
the device

+ oy + | + o in o el bhall
Ul LIVOO TUON OT T UJUUTTUATIC O AdlTu oTitalnn vT

preservetuntiHiis—etearedas—described in

If the SCSI transport protocol does not enforce state synchronization as described in 4.6.2, there may be a time
delay between the occurrence of the ACA condition and the time at which the application client becomes aware of
the condition.

59.2.3

Handling new tasks received on the faulted I_T nexus when ACA is in effect

Table 27 describes the handling of new tasks received on the faulted I_T nexus when ACA is in effect.
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Table 26 — Blocking and aborting tasks when an ACA is established

QERR | TST | Action

00b | 000b | All enabled tasks received on all I_T nexuses shall transition to the blocked task state (see
8.8). All dormant tasks received on all |_T nexuses shall remain in the dormant task state.

001b | All enabled tasks received on the faulted |_T nexus shall transition to the blocked task state
(see 8.8). All dormant tasks received on the faulted |_T nexus shall remain in the dormant
task state. All tasks received on |_T nexuses other than the faulted |_T nexus shall not be
affected by the establishment of this ACA condition.

01b | 000b | All enabled and dormant tasks received on all I_T nexuses shall be aborted (see 5.7).

001b | All enabled and dormant tasks received on the faulted |_T nexus shall be aborted, (§ee 5.7).
All tasks received on |_T nexuses other than the faulted |_T nexus shall not be(affected by
the establishment of this ACA condition.

11b[ | 000b | All enabled and dormant tasks received on the faulted |_T nexus shall be aborted (see 5.7).
All enabled tasks received on |_T nexuses other than the faulted |_T nexus shall transition to
the blocked task state (see 8.8). All dormant tasks received on |_Tinéxuses other than the

faulted |_T nexus shall remain in the dormant task state.

001b | All enabled and dormant tasks received on the faulted |_T nexus shall be aborted (gee 5.7).
All tasks received on |_T nexuses other than the faulted } T_nexus shall not be afferted by
the establishment of this ACA condition.

Table 27 — Handling for new tasks received on a faulted |_T nexus during ACA

Nejv Task Properties ACA Task ACA Established If
Present New Task Terminates
NACA in the TMF_ONLY with a CHECK
Attfibute @ | Value P | Task Set value © Device Server Action CONDITION stjatus
0 No 0 No d
Process the task. © J
ACA 1 No 0 Yes
n/a n/a 1 Terminate the task with n/a
Oor1 Yes n/a ACA ACTIVE status. n/a
Any/|Attribute Oor1 oY n/a Terminate the task with n/a
Except ACA ACA ACTIVE status.

Task attributes are described in 8.6.
The NACA bit is inthe coNTROL byte in the CDB (see 5.2).
The TMF_ONLY:hit is in the Control mode page (see SPC-3).

fla task withithe ACA attribute terminates with a CHECK CONDITION status, the existing ACA ¢ondition
nall be_cleared and the value of the NACA bit shall control the establishment of a new ACA condjition.

€ Al thé_conditions that affect the processing of commands (e.g., reservations) apply.

o O T 9

0w =

5.9.2.4 Handling new tasks received on non-faulted |_T nexuses when ACA is in effect
5.9.2.4.1 Command processing permitted for tasks received on non-faulted |_T nexuses during ACA

The device server shall process a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT
service action (see SPC-3) while an ACA condition is established when the command is received on a non-faulted
|_T nexus.

NOTE The processing of specific commands (e.g., PERSISTENT RESERVE OUT command with a PREEMPT AND
ABORT service action) received on a non-faulted I_T nexus while an ACA condition is in effect provides SCSI initiator
ports not associated with the faulted |_T nexus the opportunity to recover from error conditions that the initiator port
associated with the faulted |_T nexus is unable to recover from itself.
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5.9.2.4.2 Handling new tasks received on non-faulted |_T nexuses when ACA is in effect

The handling of tasks received on |I_T nexuses other than the faulted |_T nexus depends on the value in the TST
field in the Control mode page (see SPC-3).

Table 28 describes the handling of new tasks received on |_T nexuses other than the faulted |_T nexus when ACA

is in effect.
Table 28 — Handling for new tasks received on non-faulted |_T nexuses during ACA
TST Field New Task New
Value in Properties Command ACA Established If New
Conptrol Permitted Task Terminates with
mode Attri- NACA During a CHECK CONDITION
page bute @ | Value ° ACA ¢ Device Server Action status
Terminate the task with
ACA na na ACA ACTIVE status. na
0 NoO Terminate the task with n/a
BUSY status.
000b Any . .
Except status:
ACA 0 Yes No ¢
Process the task.
1 Yes Yes d
0 Processéan invalid task No
ACA n/a — attribute condition as
1 déscribed in 5.9.5. Yes
Attribute
e
Except Oorl n/a Process the task. See 5.9.1)2.
ACA
& Task attributes are described in 8.6;
b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ See5.9.2.4.1.
d iffa permitted command terminates with a CHECK CONDITION status, the existing ACA conditiof shall be
cleared and the value:of'the NACA bit shall control the establishment of a new ACA condition.
€ When the TsT field-in_the Control mode page contains 001b, commands received on a non-faultgd |_T
nexus shall be proeessed as if the ACA condition does not exist (see 5.9.1.2). In this case, the logical unit
shall be capable‘of handling concurrent ACA conditions and sense data associated with each |_T nexus.
5.9.2.5 Clearing*an ACA condition
An ACA cerdition shall only be cleared

a)
b)
<)

d)

e)

f)

as a result of a hard reset (see 6.3.2), logical unit reset (see 6.3.3) or |_T nexus loss (see 6.3.4),

by a CLEAR ACA task management function (see 7.4) received on the faulted |_T nexus,

by a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with the Aca task
attribute received on the faulted |_T nexus that clears the tasks received on the faulted I_T nexus (see SPC-3),
by a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with a task
attribute other than Aca received on a non-faulted I_T nexus that clears the tasks received on the faulted |_T
nexus,

when a command with the AcA task attribute received on the faulted |_T nexus terminates with a CHECK
CONDITION status or

when a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action terminates in
a CHECK CONDITION status.
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Cases e) and f) may result in the establishment of a new ACA based on the value of the NACA bit.

EC:2007(E)

When an ACA condition is cleared and no new ACA condition is established, the state of all tasks in the task set

shall be

modified as described in 8.8.

5.9.3 Overlapped commands

An overlapped command occurs when a task manager detects the use of a duplicate |_T_L_Q nexus (see 4.11) in
a command before a task holding that I_T_L Q nexus completes its task lifetime (see 5.5). Each SCSI transport
protocol standard shall specify whether or not a task manager is required to detect overlapped commands.

A task manager that detects an overlapped command shall abort all tasks received on the | T nexus on which the

overlap
overlap
be set t

NOTE
Thisis ¢
procedu

ped command was received and the device server shall return CHECK CONDITION status for the

ped command. The sense key shall be set to ABORTED COMMAND and the additional.senss
b OVERLAPPED COMMANDS ATTEMPTED.

An overlapped command may be indicative of a serious error and, if not detected, may result in corrupte
nsidered a catastrophic failure on the part of the SCSI initiator device. Therefore, vendar-specific error re
es may be required to guarantee the data integrity on the medium. The SCSI target device logical ur

e code shall

H data.
icovery
it may

return aglditional sense data to aid in this error recovery procedure (e.g., sequential-ac¢ess devices may retiirn the

residue ¢
5.9.4 In
The SC

In respd
target d

Any con

a) sha
the
A)
B)

b) isrdg
A)

B)

5.9.5 T3

f blocks remaining to be written or read at the time the second command was received).
correct logical unit selection

51 target device's response to an incorrect logical unit numberis’described in this subclause.

nse to a REQUEST SENSE command, a REPORT LUNS command or an INQUIRY command the SCSI

bvice shall respond as defined in SPC-3.
nmand except REQUEST SENSE, REPORT LUNS or INQUIRY

| be terminated with CHECK CONDITIONstatus with the sense key set to ILLEGAL REQUE
pdditional sense code set to LOGICAL UNIT NOT SUPPORTED, if:

the SCSI target device is not capable.ef supporting the logical unit (e.g., some SCSI target dev
only one peripheral device) or

the SCSI target device supports the logical unit, but the peripheral device is not currently conn
SCSI target device

or

sponded to in a vendpr‘specific manner, if:

the SCSI target deviee supports the logical unit and the peripheral device is connected, but th
device is not opgrational, or

the SCSI target'device supports the logical unit but is incapable of determining if the periphe
connected.@ris not operational because the peripheral device is not ready.

sk attribute exception conditions

5T and with
ces support

ected to the

e peripheral

al device is

If a com

mand is received with a task attribute that is not supported or is not valid (e.g., an ACcA task atfribute when

an ACA condition does not exist), the command shall be terminated with CHECK CONDITION status, sense key
set to ILLEGAL REQUEST and additional sense code set to INVALID MESSAGE ERROR.

NOTE The use of the INVALID MESSAGE ERROR additional sense code is based on its similar usage in previous
versions of this standard. The use of the INVALID MESSAGE ERROR additional sense code is not to be interpreted as a
description of how the task attributes are represented by any given SCSI transport protocol.

Task attribute support should be reported with the Extended INQUIRY Data VPD page (see SPC-3).
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5.9.6 Sense data

Sense data shall be made available by the logical unit in the event a command completes with a CHECK
CONDITION status or other conditions (e.g., the processing of a REQUEST SENSE command). The format,
content and conditions under which sense data shall be prepared by the logical unit are specified in this standard,
SPC-3, the applicable command standard and the applicable SCSI transport protocol standard.

Sense data associated with an |_T nexus shall be preserved by the logical unit until

a) the sense data is transferred,
b) a logical unit reset (see 6.3.3) occurs or
c) anl_T nexus loss (see 6.3.4) occurs for the | T nexus associated with the preserved sense data.

When 4
I T L (
shall bg
Control

The rety
ACA (s
containg

command completes with a CHECK CONDITION status, sense data shall be retupned'i
D nexus transaction (see 3.1.47) as the CHECK CONDITION status. After the sensefdata is
cleared except when it is associated with a unit attention condition and the UA_INTLEK _CTRY
Imode page (see SPC-3) contains 10b or 11b.

be 5.9.2) or the sense data associated with a unit attention condition,when the UA_INTLCK
10b or 11b.

5.9.7 Uit Attention condition

Each lo

a)
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<)
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e)

f)

)}
h)

i)
)

a hg
are
the
nex
the
(i.e.
the
task
ano
SP(
INQ
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SP(
any

Logical
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OCCUR

A unit a

jical unit shall generate a unit attention condition wheneverconé of the following events occurs

ird reset (see 6.3.2), logical unit reset (see 6.3.3) or | A hexus loss (see 6.3.4) occurs,
Imovable medium may have been changed,

mode parameters associated with this |_T nexus:have been changed by a task received on
Lis (i.e., initiator ports share mode parameters, see SPC-3),

initiator ports share log parameters, see SPC-3),
version or level of microcode has been;ehanged (see SPC-3),
s received on this I_T nexus have heen cleared by a task or a task management function ass
ther I_T nexus and the TAS bit was set to zero in the Control mode page associated with this |_T|
L-3);
UIRY data has been changed{(see SPC-3),

ogical unit inventory has'been changed (see SPC-3),

C-3) or

other event requiring the attention of the SCSI initiator device.

N condition may exist (e.g., a unit attention condition with an additional sense code set to H
RED-may be followed by one with an additional sense code set to MICROCODE HAS BEEN (

n the same
returned, it
field in the

rn of sense data in the same |_T_L_Q nexus transaction as a CHECK CONDITION status shall not affect

| CTRL field

another |_ T

og parameters associated with this |_T nexu§&’have been changed by a task received on anothgr |_T nexus

bciated with
nexus (see

mode parameters in effect for the associated |_T nexus have been restored from non-volatile npemory (see

units may<gueue unit attention conditions. After the first unit attention condition is cleared, another unit

OWER ON
'HANGED).

tention condition shall pnrcicf anthe Ingir‘nl unit for the SCSI initiator Ir_\nri‘ associatedwith eac

|_T nexus

until the SCSI initiator port associated with the |_T nexus clears the condition as described in the remainder of this
subclause.

If an INQUIRY command enters the enabled task state, the logical unit shall perform the INQUIRY command and
shall neither report nor clear any unit attention condition.

If a REPORT LUNS command enters the enabled task state, the logical unit shall perform the REPORT LUNS
command and shall not report any unit attention condition. For each logical unit accessible by the |_T nexus on
which the REPORT LUNS command was received, any pending unit attention condition established for the initiator
port associated with that |_T nexus as a result of a change in the logical unit inventory shall be cleared. Other
pending unit attention conditions shall not be cleared.
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If a REQUEST SENSE command enters the enabled task state while a unit attention condition exists for the SCSI
initiator port associated with the |_T nexus on which the REQUEST SENSE command was received, then the
logical unit shall return GOOD status and either

a) report any pending sense data as parameter data and preserve all unit attention conditions on the logical unit

or
b) report a unit attention condition as parameter data for the REQUEST SENSE command to the SCSI initiator
port associated with the |_T nexus on which the REQUEST SENSE command was received. The logical unit
may discard any pending sense data and shall clear the reported unit attention condition for the SCSI initiator

port associated with that I_T nexus.

If the logical unit has already generated the ACA condition (see 5.9.2) for a unit attention condition, the logical unit
shall reﬂ)ort the unit attention condition (i.e., option b) above).

If a comjmand other than INQUIRY, REPORT LUNS or REQUEST SENSE enters the enabled)task state while a
unit attgntion condition exists for the SCSI initiator port associated with the |_T nexus on which the cojnmand was
receivedl, the logical unit shall terminate the command with a CHECK CONDITION stattis. ‘The logidal unit shall
provide|sense data that reports a unit attention condition for the SCSI initiator port that-sent the command on the
I_T nexys.

If a logi¢al unit reports a unit attention condition with a CHECK CONDITION status and the uA_INTLCK_[CTRL field in
the Control mode page contains 00b (see SPC-3) then the logical unit shall clear the reported unit attention
condition for the SCSI initiator port associated with that |_T nexus on the\logical unit. If the UA_INTLCK_CTRL field
containg 10b or 11b, the logical unit shall not clear unit attention conditiens reported with a CHECK CONDITION

status.
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6 SCSI events and event notification model

6.1 SCSI events overview

SCSI events may occur or be detected in either

a) the SCSI device,
b) one or more SCSI ports within a SCSI device or
c) the application client, task manager or device server.

The detection of any event may require processing by the object that detects it.

Events
device.

When a
layer ob

The evd
device
notificat

hat occur in the SCSI device are assumed to be detected and processed by all objects with

SCSI port detects an event, it shall use the event natification services (see 6.4) to'notify SCS
jects that the event has been detected.

nts detected and event notification services usage depends on whether the 'SCSI device is a
see figure 34) or a SCSI initiator device (see figure 35). SCSI target/initiator devices shall ug
on services defined for both SCSI target devices and SCSI initiator devices.
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Figure 34 — Events and event notifications for SCSI target devices
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Figure 35 — Events and event notifications for SCSl initiator devices

6.2 Establishing a unit attention condition subsequent to detection of an event

Table 29 shows the additional sense code that.a Iogical unit shall use when a unit attention (see 5.9{7) is estab-
lished f@r each of the conditions shown in figure, 34 (see 6.1). A SCSI transport protocol may define a more specific
additional sense code than SCSI BUS RESET OCCURRED for reset events. The most specific condition in table
29 known to the logical unit should be used to establish the additional sense code for a unit attention.

Fable 29 — Unit attention“additional sense codes for events detected by SCSI target dev|ces

Condition Additional Sense Code Specificity
Lodical unit is unable te’distin- | POWER ON, RESET OR BUS DEVICE RESET Lawest
guish between the.conditions | OCCURRED
Power on POWER ON OCCURRED or
DEVICE INTERNAL RESET
Halld reset SCSI BUS RESET OCCURRED or
'| protocol specific
Logical unit reset BUS DEVICE RESET FUNCTION OCCURRED
|_T nexus loss |_T NEXUS LOSS OCCURRED Highest

NOTE The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET OCCURRED) are
based on usage in previous versions of this standard. The use of these unit attention condition names is not to be inter-
preted as a description of how the unit attention conditions are represented by any given SCSI transport protocol.


https://iecnorm.com/api/?name=6860ea2d705d75afdf59435de0e2eede

14776-413 © ISO/IEC:2007(E) - 89 -

A logical unit may use the |_T NEXUS LOSS OCCURRED additional sense code when establishing a unit attention
condition if

a) the SCSI initiator port to which the sense data is being delivered is the SCSI initiator port that was associated
with the |_T nexus loss and the logical unit has maintained all state information specific to that SCSI initiator
port since the |_T nexus loss, and

b) the I_T nexus being used to deliver the sense data is the same |_T nexus that was lost and the logical unit has
maintained all state information specific to that |_T nexus since the |_T nexus loss.

Otherwise, the logical unit shall use one of the less specific additional sense codes (e.g., POWER ON
OCCURRED) when establishing a unit attention condition.

6.3 Cagnditions resulting from SCSI events

6.3.1 Power on

Power gn is a SCSI device condition resulting from a power on event. When a SCSJ)“device is powered on, it shall
cause a hard reset.

The power on condition applies to both SCSI initiator devices and SCSI target.devices.
6.3.2 Hard reset
Hard reget is a SCSI device condition resulting from

a) a power on condition (see 6.3.1) or
b) A rgset event indicated by a Transport Reset event notification (see 6.4).

The deflnition of reset events and the notification of their detection is SCSI transport protocol specific.

Each SCSI transport protocol standard that defines reset events shall specify a SCSI target port’s protpcol specific
actions |n response to reset events. Each SCSHtransport protocol standard that defines reset events shpuld specify
when thiose events result in the delivery of.a Transport Reset event notification to the SCSI applicatiofns layer.

SCSiI transport protocols may include reset events that have no SCSI effects (e.g., a Fibre Channel nop-initializing
loop initjalization primitive).

The har reset condition applies to both SCSI initiator devices and SCSI target devices.

A SCSiltarget port's response to a hard reset condition shall include a logical unit reset condition (see p.3.3) for all
logical ynits to which'the SCSI target port has access. A hard reset condition shall not affect any other [SCSI target
ports in|the SCSTtarget device. However, the logical unit reset condition established by a hard resef may affect
tasks thpat are-cemmunicating via other SCSI target ports.

Although the task manager response to task management requests is subject to the presence of acgess restric-
tions, as managed by ACCESS CONTROL OUT commands (see SPC-3), a hard reset condition shall not be
prevented by access controls.

When a SCSI initiator port detects a hard reset condition, it should terminate all its outstanding Execute
Command procedure calls with a service response of SERVICE DELIVERY OR TARGET FAILURE. A hard reset condition
shall not affect any other SCSI initiator ports in the SCSI initiator device. However, the logical unit reset condition
established in a SCSI target device by a hard reset may affect tasks that are communicating via other SCSI initiator
ports.

A SCSI port’s response to a hard reset condition shall include establishing an |_T nexus loss condition (see 6.3.4)
for every I_T nexus associated with that SCSI port.
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6.3.3 Logical unit reset

Logical unit reset is a logical unit condition resulting from

a) a hard reset condition (see 6.3.2) or

b) a logical unit reset event indicating that a LOGICAL UNIT RESET task management request (see 7.6) has
been processed.

The logical unit reset condition applies only to SCSI target devices.

When responding to a logical unit reset condition, the logical unit shall

a) aboyt all tasks as described in 5.7,

b) cledr all ACA conditions (see 5.9.2.5) in all task sets in the logical unit,

c) estgblish a unit attention condition (see 5.9.7 and 6.2),

d) initiate a logical unit reset for all dependent logical units (see 4.14) and

e) perform any additional functions required by the applicable command standards.

6.3.4|_[ nexus loss
I_T nexps loss is a SCSI device condition resulting from

a) a hard reset condition (see 6.3.2) or
b) an I| T nexus loss event (e.g., logout) indicated by a Nexus Loss @vent notification (see 6.4).

An |_T mexus loss event is an indication from the SCSI transport protocol to the SCSI application layef that an |_T
nexus njo longer exists. SCSI transport protocols may define J~IKnexus loss events.

Each SCSI transport protocol standard that defines |_T nexus loss events should specify when those gvents result
in the delivery of a Nexus Loss event notification to the SCSI applications layer.

The I_T[nexus loss condition applies to both SCSlinitiator devices and SCSI target devices.
When a[SCSI target port detects an I_T nexus+loss, a Nexus Loss event notification indication shall be|delivered to

each logical unit to which the |_T nexus.has access. In response to the resulting |_T nexus loss conditjon a logical
unit shall take the following actions

a) aboyt all tasks received on the.l T nexus as described in 5.7,

b) clegr all ACA conditions (see 5.9.2.5) associated with the I_T nexus,

c) estgblish a unit attention condition for the SCSI initiator port associated with the |_T nexus (see 5.9.7 and 6.2)
and

d) perform any additional functions required by the applicable command standards.

If the logical unit.retains state information for the 1_T nexus that is lost, its response to the subsequer)t I_T nexus
re-estaljlishment for the logical unit should include establishing a unit attention with an additional sensg code set to
I_T NEXUS'LOSS OCCURRED.

If the logical unit does not retain state information for the |_T nexus that is lost, it shall consider the subsequent |_T
nexus re-establishment, if any, as the formation of a new |_T nexus for which there is no past history (e.g.,
establish a unit attention with an additional sense code set to POWER ON OCCURRED).

When a SCSI initiator port detects an |_T nexus loss, it should terminate all its outstanding Execute Command
procedure calls and Send Task Management Request procedure calls for the SCSI target port associated with
the |_T nexus with a service response of SERVICE DELIVERY OR TARGET FAILURE.
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6.4 Event notification SCSI transport protocol services

The SCSI transport protocol services described in this subclause are used by a SCSI initiator port or a SCSI target
port to deliver an indication to the SCSI application layer that a SCSI event has been detected.

All SCSI transport protocol standards should define the SCSI transport protocol specific requirements for imple-
menting the Nexus Loss indication and the Transport Reset indication described in this subclause and when
these indications are to be delivered to the SCSI applications layer.

The Nexus Loss and the Transport Reset indications are defined for both SCSI target devices and SCSI initiator
devices.

Indicatign delivered to device servers and application clients:
Nexus Loss (IN(I_T Nexus))
Argument description:
I_T Nexus: The specific |_T nexus that has been detected as lost.
Indicatign delivered to device servers and application clients:
Transport Reset (IN(SCSI Port ))

Argumeit descriptions:

SCSI Port: The specific SCSI port in the SCSI device for which a transport reset wag detected.
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7 Task management functions

7.1 Introduction

14776-413 © ISO/IEC:2007(E)

An application client requests the processing of a task management function by invoking the SCSI transport
protocol services described in 7.8, the collective operation of which is modelled in the following procedure call:

Service Response = Function name (IN(nexus ))

The task management function

names are summarized in table 30.

| a0 = Lo hA
auic oU — TdSK VI

MarmragementFurctions
Task Management Function Nexus Reference
ABORT TASK I TLQ 7.2
ABORT TASK SET I TL 7.3
CLEAR ACA | T L 7.4
CLEAR TASK SET I TL 7.5
LOGICAL UNIT RESET | TL 7.6
QUERY TASK I TLQ 77
Argument descriptions:
Nexus: An |_T Nexus, |_T_L Nexus or |_T:AL Q Nexus (see 4.12) identifying

I_T Nexus:
I_T_L Nexus:
I_T_L_Q Nexus:

Service|Response:

One of the following SCSI transport protocotspecific responses shall be returned:

FUNCTION COMPLETE.

FUNCTION SUCCEEDED:.

FUNEFON REJECTED:

tasks affected by the task management function.
A SCSi initiator port and SCShtarget port nexus (see 4.12).

A SCSi initiator port, SCSItarget port and logical unit nexus (see 4.12)|.

A SCSil initiator port, SCSI target port, logical unit and task tag nexus (

A.task manager response indicating that the requested function is
Unless another response is required, the task manager shall

the task or

see 4.12).

complete.
return this

response upon completion of a task management request suppotted by the

logical unit or SCSI target device to which the request was directed.

An optional task manager response indicating that the requested
supported and completed successfully. This task manager responsg
be used by functions that require notification of success.

function is
shall only

An task manager response indicating that the requested func

jon is not

supported by the logical unit or SCSI target device to which the function was

directed.

INCORRECT LOGICAL UNIT

NUMBER:

SERVICE DELIVERY

OR TARGET FAILURE:

An optional task manager response indicating that the function
processing for an incorrect logical unit number.

requested

The request was terminated due to a service delivery failure (see 3.1.112) or
SCSI target device malfunction. The task manager may or may not have

successfully performed the specified function.

Each SCSI transport protocol standard shall define the events comprising each of these service responses.
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The task manager response to task management requests is subject to the presence of access restrictions as
managed by ACCESS CONTROL OUT and ACCESS CONTROL IN commands (see SPC-3), as follows:

a) atask management request of ABORT TASK, ABORT TASK SET, CLEAR ACA or QUERY TASK shall not be
affected by the presence of access restrictions;
b) a task management request of CLEAR TASK SET or LOGICAL UNIT RESET received from a SCSI initiator
port that is denied access to the logical unit, either because it has no access rights or because it is in the
pending-enrolled state, shall not cause any changes to the logical unit and
c) the task management function service response shall not be affected by the presence of access restrictions.

7.2 AB

Reques

Ser
Descrip
This fun

The tas
includin

A respo
the SCS

All SCS

7.3 AB

Request:

Ser
Descrip
This fun
The tas
5.7. Tag

manags

Other p

ORTFASK

|

vice Response = ABORT TASK (IN(I_T_L_Q Nexus))
ion:

ction shall be supported by all logical units.

nse of FUNCTION COMPLETE shall indicate that the task was aborted or was not in the task set. In
| target device shall guarantee that no further requestsr responses are sent from the task.

transport protocol standards shall support the ABORT TASK task management function.

ORT TASK SET

!
vice Response = ABORT TASK SET (IN(I_T_L Nexus))
ion:
ction shall be supported by all logical units.

manager shall*abort all tasks in the task set that were received on the specified |_T nexus as
ks received on other |_T nexuses or in other task sets shall not be aborted. Performance

ment funetion is equivalent to a series of ABORT TASK requests.

eviously established conditions, including MODE SELECT parameters, reservations and ACA

K manager shall abort the specified task, if any, as described in 5:%:2. Previously established
) MODE SELECT parameters, reservations and ACA shall not.be changed by the ABORT TAS

conditions,
K function.

either case,

Hescribed in
of this task

shall not be

changed by the ABORT TASKSET furnctiom.

All SCS

| transport protocol standards shall support the ABORT TASK SET task management function.
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7.4 CLEAR ACA
Request

Service Response = CLEAR ACA (IN(I_T_L Nexus))
Description:

This function shall be supported by a logical unit if it supports ACA (see 5.2).

For the CLEAR ACA task management function, the task set shall be the one defined by the TsT field in the Control

mode page-{see-SRC-3)-
An appljcation client requests a CLEAR ACA using the faulted |_T nexus (see 3.1.33) to clear an-AdA condition
from the task set serviced by the logical unit. The state of all tasks in the task set shall be maodified as ¢lescribed in
8.8. Forl a task with the ACA attribute (see 8.6.5) receipt of a CLEAR ACA function shall have the same effect as
receipt pf an ABORT TASK function (see 7.2) specifying that task. If successful, this function shall bg terminated
with a sprvice response of FUNCTION COMPLETE.
If the tagk manager clears the ACA condition, any task within that task set may be\completed subject to[the require-
ments for task set management specified in clause 8.
The seryice response for a CLEAR ACA request received from an |_T nexus other than the faulted |_T|nexus shall
be FUNQTION REJECTED.
All SCS] transport protocol standards shall support the CLEAR ACA task management function.
7.5 CHEAR TASK SET
Request:

Seryice Response = CLEAR TASK SETVIN(L_T_L Nexus))
Description:
This function shall be supported by.logical units supporting the full task management model (see 8.3.2) jand may be
supported by logical unit supporting the basic task management model (see 8.3.3).
For the CLEAR TASK SET task management function, the task set shall be the one defined by the TsT field in the
Control mode page (see-SPC-3).
All taskg in the task set shall be aborted as described in 5.7.
All pendling status and sense data for the task set shall be cleared. Other previously established|conditions,
|nC|ud| o MOD paramete pSe _!l ana. A A na notl pe hanoead.p ne TASKSET

function.

All SCSI transport protocol standards shall support the CLEAR TASK SET task management function.
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7.6 LO

GICAL UNIT RESET

Request:

Service Response = LOGICAL UNIT RESET (IN(L_T_L Nexus))

Description:

This function shall be supported by all logical units.

Before returning a FUNCTION COMPLETE response, the logical unit shall perform the logical unit reset functions

specifieg-#-6-3-3-

NOTE

hierarchifal logical units.

All SCS

7.7 QU

Request:

Seryice Response = QUERY TASK (IN(I_T_L_Q Nexus))

Descrip

SCSI tr@nsport protocols may or may not support QUERY, TASK and may or may not require logical

sible thn

The tas
FUNCTIO

7.8 Ta

The SC
target d

All SCS
menting

Previous versions of this standard only required LOGICAL UNIT RESET support in logical units that-sug

ERY TASK

ion:

ough SCSI target ports using such transport protocols to support QUERY TASK.

manager shall return a response of FUNCTION SUCCEEDED if the specified task is present in the
N COMPLETE if the specified task is not present in the task set.

5k management SCSI transport protocol services

S| transport protocol services described in this subclause are used by a SCSI initiator devic
bvice to process a task'management procedure call. The following arguments are passed:

Nexus: Anl_T Nexus,| T L Nexusorl T L _Q Nexus (see 4.12).
Function-ldentifier: Argument encoding the task management function to be performed.

| transport protocol standards shall define the SCSI transport protocol specific requirement
the Send Task Management Request, the Task Management Request Received indicatig

ported

transport protocol standards shall support the LOGICAL UNIT RESET task management fungtion.

INits acces-

task set, or

e and SCSI

s for imple-
n, the Task

1 AN

uted confir-

Manag

a-entbda ot o iaal—i B -t n o T PSP - S al BT -0 TP~ il V3
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mation SCSI transport protocol services described in this subclause.

A SCSI transport protocol standard may specify different implementation requirements for the Send Task
Management Request SCSI transport protocol service for different values of the Function Identifier argument.

All SCSI initiator devices shall implement the Send Task Management Request and the Received Task
Management Function Executed confirmation SCSI transport protocol services as defined in the applicable SCSI
transport protocol standards.

All SCSI target devices shall implement the Task Management Request Received indication and the Task
Management Function Executed response SCSI transport protocol services as defined in the applicable SCSI
transport protocol standards.
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