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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) —

Part 415: SCSI Architecture Model - 5 (SAM-5)

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are

committees established by the respective organization to deal with particular fields of(ig
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other-inter
organizations, governmental and non-governmental, in liaison with ISO and IEC, also.take pa

ISO/IEC JTC 1.
The formal decisions or agreements of IEC and ISO on technical matters ‘e€xpress, as ng
possible, an international consensus of opinion on the relevant subjects since each te

IEC, ISO and ISO/IEC publications have the form of recommendations for international use
accepted by IEC National Committees and ISO member bodies incthat sense. While all reas
efforts are made to ensure that the technical content of IEC\1SO and ISO/IEC publica
accurate, IEC or ISO cannot be held responsible for the way in which they are used or
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees and ISO member
undertake to apply IEC, ISO and ISO/IEC publicatiafis transparently to the maximum extent g
in their national and regional publications. Any.divergence between any ISO, IEC or I3
publication and the corresponding national or regional publication should be clearly indicate
latter.

ISO and IEC do not provide any attestation-of conformity. Independent certification bodies
conformity assessment services and, in\some areas, access to IEC marks of conformity. ISO
are not responsible for any services ¢arried out by independent certification bodies.

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

No liability shall attach to IEG.'or ISO or its directors, employees, servants or agents in
individual experts and members of their technical committees and IEC National Commi
ISO member bodies forany personal injury, property damage or other damage of any
whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses
out of the publicatian of, use of, or reliance upon, this ISO/IEC publication or any oth
ISO or ISO/IEC (publications.

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

AttentioniisTdrawn to the possibility that some of the elements of this ISO/IEC publicati
be the subject of patent rights. ISO and IEC shall not be held responsible for identifying
all such patent rights.

ional Standard ISO/IEC 14776-415 was prepared by subcommittee 25: Interconnection of infor
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work. In the field of information technology, ISO and IEC have established a joint technical conmpmittee,
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committee has representation from all interested IEC National Committees and ISO member hodies.
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technology equipment, of ISO/IEC joint technical committee 1: Information technology.

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

The text of this document is based on the following documents:

CbVv Report on voting

JTC1-SC25/2828/CDV JTC1-SC25/2862/RVC
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Full information on the voting for the approval of this document can be found in the report on voting indicated
in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2, except as described in
3.4 and 3.5.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates that
it contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The purpose of this document 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 to all SCSI I/0 system implementations.

Figure 1 shows the relationship of this document to the other standards and related projects in ISO/IEC 14776
(all parts) as of the publication of this document.

— Device-type specific command sets (Shz:girgr(;?ln&gig: tsy eptes)
()
3 (e.g., SES-2, SMC-2, SBC-3) (SPC-4)
E —
o2
23 AO
§ § SCSI transport protocols /\
@ (e.g., SPL-3, FCP-4) N
<5 C,
%)
O
%) Interconnects

(e.g., SAS-3, Fibre Charinel)

Figure 1 — SCSI document structure

The S{SI document structure in figure 1 is intended to_.show the general applicability of the documents|to one
another. Figure 1 is not intended to imply any hierarghy, protocol stack, or system architecture relationship.

The funjctional areas identified in figure 1 characterize the scope of standards within a group as follows:

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

DevicerType Specific Command Sets: Implementation standards that define specific device types in¢luding
a devicg model for each device type.These standards specify the required commands and behaviors that are
specifid to a given device type and/prescribe the requirements to be followed by a SCSI initiator devicé when
sending commands to a SCShiarget device having the specific device type. The commands and behavjors for
a specific device type mayinelude by reference commands and behaviors that are defined by other commmand

sets.

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

SCSI Transport-Protocolsmplementation-standards-that define-the-req
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 document.

The term SCSI is used to refer to ISO/IEC 14776 (all parts).
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 415: SCSI Architecture Model - 5 (SAM-5)

1 Scope

The set of Small Computer System Interface (SCSI) standards consists of this document and the SCSI
implementation standards described in 4.2. This document defines a reference model that specifies common
behaviors for SCSI devices, and an abstract structure that is generic to all SCSI I/0O system implementations.

The set|of SCSI standards specifies the interfaces, functions, and operations necessary to ensure
interopgrability between conforming SCSI implementations. This document is a functional description:
Conforming implementations employ any design technique that does not violate interoperability:

The foll

a)
b)
c)
d)
e)
f)

2 Norr

The foll

requirer
latest edlition of the referenced document (including any*amendments) applies.

ISO/IEC
Comma

INCITS

3 Terms, definitions, symbols, abbreviations, and conventions

3.1Te

3.141

combin

(see 3.1.104 and SPC-4)

3.1.2

bwing concepts from previous versions of the SAM standard are made obsolete by this’version

support for the SPI-5 SCSI transport protocol;
Contingent Allegiance;

the TARGET RESET task management function;
basic task management model;

untagged tasks; and

linked command function.

hative references

hents of this document. For dated references, only-the edition cited applies. For undated refere]
14776-454, Information technology - Small’computer system interface (SCSI) - Part 454: SCS
nds - 4 (SPC-4)

497-2012, Information Technology. Automation/Drive Interface Commands - 3 (ADC-3)

'ms and defihitions

additiO}\al sense code

tion‘of the ADDITIONAL SENSE CODE field and the ADDITIONAL SENSE CODE QUALIFIER field in the s

bwing documents are referred to in the text in such alway that some or all of their content consfjtutes

hces, the

I Primary

ense data

aggregation
form of association that defines a whole-part relationship between the whole (i.e., aggregate) and its parts

Note 1 to entry: This definition only applies when used in relation to UML.

Note 2 to entry: See 3.6.
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application client
class whose objects are, or an object that is, the source of commands and task management function
requests

Note 1

314

to entry: See 4.6.28.

argument
information provided as input to or output from a procedure call (see 3.1.76)

3.1.5

association

relation

Note 1

Note 2
objects

Note 3
3.1.6
attribu
<class
may ho
Note 1
Note 2
Note 3

3.1.7

ship between two or more classes that specifies connections among their objects

to entry: This definition only applies when used in relation to UML.

to entry: An association is a relationship that specifies that objects of one class are connected
of another class.

to entry: See 3.6.

e

see 3.1.11)> named property of a class that describes a range of values that the class or its
Id

to entry: This definition only applies when used in relation to UML.

to entry: When referring to objects, an attribute.is;a named property of the object.

to entry: See 3.6.

auto contingent allegiance

ACA
task se
the NAQ
Note 1

3.1.8

condition established following-the completion of a command with CHECK CONDITION statu
A bit is set to one in the CONTROL byte

to entry: See 5.9.

background operation

operati

Note 1

bn started by-a command that continues processing after the command is no longer in the task

to entry: See 5.5.

3.1.9

objects

s when

set

blocking boundary
task set boundary denoting a set of conditions that inhibit commands outside the boundary from requesting to
be processed by the device server

Note 1

3.1.10
byte
8-bit co

to entry: See 8.8.

nstruct


https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

ISO/IEC 14776-415:2019 © ISO/IEC 2019 -17 -

3.1.11
class
descrip
Note 1

Note 2

tion of a set of objects that share the same attributes, operations, relationships and semantics

to entry: Classes may have attributes and may support operations.

to entry: Examples of class relationships are aggregation, association, generalization, and

dependency.

Note 3

3.1.12
class ¢
visual r
Note 1
Note 2

3.1.13
client

to entry: See 3.6.

iagram
bpresentation that shows a set of classes and their relationships

to entry: Class diagrams are used to illustrate the static design view of a system.

to entry: See 3.6.3.

entity that requests a service from a server

Note 1

3.1.14

to entry: This document defines one client, the application client.

client-gerver

relation
perforn

Note 1

3.1.15

ship established between a pair of entities where onel (the client) requests the other (the se|
some operation or unit of work on the client's behalf

to entry: See 4.4.

command

task
reques

Note 1

3.1.16

describing a unit of work to be performed by a device server

to entry: Task was the tefm/used by previous versions of the SAM standard (see Annex C).

command completion

comple

Note 1

tion of work associated with command processing

to entryyTorindicate command completion, a device server or a task manager sends a Send

Command Caemplete SCSI transport protocol service response (see 5.4.2.4) for the command

3.1.17

rver) to

command descriptor block

CDB

structure used to communicate a command from an application client to a device server having a fixed length
of 6 bytes, 10 bytes, 12 bytes, or 16 bytes, or a variable length of between 12 bytes and 260 bytes

Note 1

3.1.18

to entry: See 5.2 and SPC-4.

command duration limit
maximum duration of command processing specified by an application client

Note 1

to entry: See 8.6.
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3.1.19

command identifier

task tag

numerical identifier of a command (see 3.1.15)

Note 1 to entry: See 4.6.31.3.

Note 2 to entry: Task tag was the term used by previous versions of the SAM standard (see Annex C).

3.1.20
command priority

relativerscheduting fmportance of a command-having the STVPTE task attribute among the setof tommands

having the SIMPLE task attribute already in the task set
Note 1 |to entry: See 8.5.

31.21
command standard
SCSI sjandard that defines the model, commands, and parameter data for a device, type (e.g., SPC-4, SBC-3)

Note 1 |to entry: See clause 1.

3.1.22
complée¢ted command
commdnd that has completed with a service response of COMMAND.COMPLETE

3.1.23
confirmation
acknowledge returned to an application client or device.server that signals the completion of a service fequest

3.1.24
constraint
<class [(see 3.1.11), object> mechanism for.specifying semantics or conditions that are maintained [as true
betweep entities

Note 1 |to entry: This definition only applies when used in relation to UML.

Note 2 [to entry: An example of a-constraint is a required condition between associations.
Note 3 |to entry: See 3.6.

3.1.25
copy npjanager

class whose objects are each, or an object that is, an application client that processes third-party copy
commands andmanages copy operations (see SPC-4) from within a logical unit

Note 1 |tojentry: See 4.6.20.

3.1.26

current command

command that has a data transfer SCSI transport protocol service request in progress (see 5.4.3) or is in the
process of sending command status

Note 1 to entry: Each SCSI transport protocol standard may define the SCSI transport protocol specific
conditions under which a command is considered a current command.

3.1.27
deferred error
error generated by a background operation (see SPC-4)
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3.1.28

dependency

relationship between two elements in which a change to one element (e.g., the server) may affect or supply
information needed by the other element (e.g., the client)

3.1.29
dependent logical unit
logical unit that is addressed via some other logical unit(s) in a hierarchical LUN structure

Note 1 to entry: See 4.6.18.4.

3.1.30
device|model
description of a type of SCSI target device

Note 1 [to entry: Examples of SCSI target devices are a block device and a stream device;

3.1.31
device|server
class whose objects process, or an object that processes, commands acgcording to the requiremgnts for
command management described in clause 8

Note 1 |to entry: See 4.6.19.

3.1.32
device|service request
reques{ submitted by an application client conveying a comimand to a device server

3.1.33
device|service response
response returned to an application client by a device server on completion of a command

3.1.34
extended logical unit addressing
logical pnit addressing method in which.the address method field is set to 11b

Note 1 |to entry: See 4.7.7.5.
3.1.35
faulted I_T nexus
|_T nexus on which.a.command was terminated with CHECK CONDITION status that resulted in thg estab-
lishment of an ACA

Note 1 |to entry: The faulted |_T nexus condition is cleared when the ACA condition is cleared.

3.1.36
field
group of one or more contiguous bits, part of a larger structure (e.g., a CDB (see 3.1.17) or sense data (see
3.1.104))

3.1.37

generalization

<class (see 3.1.11)> relationship among classes where one class (i.e., superclass) shares the attributes and
operations of one or more classes (i.e., subclasses)

Note 1 to entry: This definition only applies when used in relation to UML.
Note 2 to entry: See 3.6.
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hard reset
condition resulting from a power on condition or a reset event in which the SCSI device performs the hard
reset operations described in 6.3.2, SPC-4, and the appropriate command standards

3.1.39

hierarchical LUN structure
inverted tree structure for forming and parsing LUNs (see 3.1.58) containing up to four addressable levels

(see 4
Note 1

3.1.40

hierarghical logical unit

logical
Note 1

3.1.41

I_T nexus

nexus

Note 1

3.1.42

I_T nexus loss
conditign resulting from a hard reset condition or an |_T né€xus loss event in which the SCSI device p
the |_T[nexus loss operations described in 6.3.4, SPC-4;xand the appropriate command standards

3.1.43

L_T neXus loss event
SCSI transport protocol specific event that results in an |_T nexus loss condition as described in 6.3.4

3.1.44

I_T nexus transaction
informgtion transferred between SCSI ports in a single data structure with defined boundaries (e.g., 3
mation junit)

3.1.45
LT L
nexus
Note 1

3.1.46

identifier

6.11)

to entry;: See 4.7.6.3.

Linit that is addressed by a LUN in a hierarchical LUN structure

to entry: See 4.6.15.

etween a SCSI initiator port and a SCSI target port

to entry: See 4.6.32.2.

exus
:Eetween a SCSlkinitiator port, a SCSI target port, and a logical unit

to entry:See 4.6.32.3.

brforms

n infor-

label of an object that is unique within a specified context and that may change

3.1.47

implicit head of queue
optional processing model for specific commands wherein a command may be treated as if it had been
received with a HEAD OF QUEUE task attribute

Note 1

to entry: See 8.2.
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3.1.48

incorrect logical unit number
logical unit number of a logical unit that does not exist in the SCSI target device when addressed through a
given |_T nexus

Note 1

3.1.49

to entry: See 4.7.1.

initiator port identifier

value b

y which a SCSl initiator port is referenced within a SCSI domain

Note 1

3.1.50

initiatgr port name

name (
SCSlid

Note 1
in SCS
Note 2

3.1.51
instanc

concrefe manifestation of an abstraction to which a set of opetations may be applied and which may

state th
Note 1
3.1.52
in tran
deliver
Note 1
3.1.53

layer
subdivi

same lgvel relative to the‘interconnect

3.1.54
link
individu

3.1.55

to entry: See 4.6.8.2.

see 3.1.64) of a SCSI initiator port that is world wide unique within the SCSI tran$port protocq
bmain of that SCSI initiator port

to entry: The name may be made available to other SCSI devices or SCSIports in that SCSI d
transport protocol specific ways.

to entry: See 4.6.8.3.

e
at stores the effects of the operation

to entry: An object is an instance of a class.

it
d to a service delivery subsystem fortransmission, but not yet arrived at the intended recipien

to entry: See 4.6.3.

sion of the architecture constituted by SCSI initiator device and SCSI target device element

al connection between two objects in an object diagram representing an instance of a relationg

| of the

omain

have a

5 at the

hip

logical

unit

class whose objects implement, or an object that implements, a device model that manages and processes

comma
Note 1

3.1.56
logical

nds sent by an application client

to entry: See 4.6.18.

unit inventory

list of LUNSs reported by a REPORT LUNS command (see SPC-4)
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unit name

C 2019

name (see 3.1.64) of a logical unit that is world wide unique within the SCSI transport protocol of a SCSI

domain

in which the SCSI device containing the logical unit has SCSI ports (see 4.6.4.2)

Note 1 to entry: The logical unit name may be made available to other SCSI devices or SCSI ports in SCSI
transport protocol specific ways.

3.1.58
logical
LUN

unit number

<transp
Note 1

3.1.59
logical
LUN
<comm

Note 1

3.1.60

logical
conditid
the logi

3.1.61
logical

event that results in a logical unit reset condition as-déscribed in 6.3.3

3.1.62

manaarment logical unit

class

Note 1

informgtion and manage specificiinformation relating to a SCSI target device.

Note 2

3.1.63

multiplicity

indicati

Note 1

ort protocol standards> 64-bit or 16-bit identifier for a logical unit

to entry: See 4.7.

unit number
and standards> 64-bit identifier for a logical unit

to entry: See 4.7.

unit reset
n resulting from a hard reset condition or a logical unit.reset event in which the logical unit p
cal unit reset operations described in 6.3.3, SPC-4, andthe appropriate command standards

unit reset event

hose objects are each, or an objett that is, a logical unit that only performs management functi

to entry: Management logieal-units allow an application client to issue requests to receive speq

to entry: See 4.6.16:

bn of thesrange in number of allowable instances that a class or an attribute may have

to.entry: This definition only applies when used in relation to UML.

brforms

ons

ific

Note 2

3.1.64
name

toantnes Saa 3 6
to-ethyf—oeeo-0-

label of an object that is unique within a defined context and should never change

3.1.65
nexus

|_T nexus or|_T_L nexus

3.1.66

non-faulted |_T nexus
|_T nexus that is not a faulted |_T nexus (see 3.1.35)
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3.1.67
object

entity with a well-defined boundary and identity that encapsulates state and behavior

Note 1

3.1.68
object

to entry: All objects are instances of classes (see 3.1.51).

diagram

visual representation that shows a set of objects and their relationships at a point in time

Note 1

to entry: Object diagrams are used to illustrate static shapshots of instances of the things foun

class d
Note 2
3.1.69

operat
service
Note 1

Note 2

Note 3
query s
Note 4

3.1.70

peer entities

entities

3.1.71

power
conditi
expect

3.1.72
power

event that results in a poweross expected condition (see 3.1.71) as described in 6.3.5

3.1.73

power
conditi
describ)

agrams.

to entry: See 3.6.4.

on

that may be requested from any object of the class in order to affect behavior

to entry: This definition only applies when used in relation to UML.

to entry: Operations describe what a class is allowed to do and may,be a request or a query.

to entry: An operation that is a request may change the state ofithe object but an operation th3
hould not.

to entry: See 3.6.

within the same layer (see 3.1.53)
oss expected

bn resulting from a power loss expected event in which the logical unit performs the pow

oss expected event

on
bn resulting from a power on event in which the SCSI device performs the power on ope
ed in6:3.1, SPC-4, and the appropriate command standards

tisa

er loss

bd operations described in 6.3.5) SPC-4, and the appropriate transport protocol and comnmand
standalds

rations

3.1.74

power

on event

power being applied to a SCSI device, resulting in a power on condition as described in 6.3.1

3.1.75

procedure
operation that is invoked through an external calling interface
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procedure call
model used by this document for the interfaces involving both the SAL (see 3.1.85) and STPL (see 3.1.97),
having the appearance of a programming language function call

Note 1

3.1.77

to entry: See 3.9.

protocol
specification and/or implementation of the requirements governing the content and exchange of information

passed

between distributed entities through a service delivery subsystem

3.1.78
queue
class W
3.1.127

3.1.79

receivgr
F server that is the recipient of a service delivery transaction

client o

3.1.80
referen

standaid model used to specify system requirements in an implementation independent manner

3.1.81

relative port identifier

identifie

Note 1

3.1.82

reques'lt-response transaction
ion between a pair of distributed, (Cooperating entities, consisting of a request for service subnjitted to
y followed by a response conveying the result

interac
an enti

3.1.83

reset ejvent
ansport protocol specific event that results in a hard reset condition as described in 6.3.2

SCSI tn

3.1.84
role

label at
the ass|

hose objects maintain, or an object that maintains, an arrangement of commands within a task §

pciation. or aggregation.

Note 1

)

ce model

r for a SCSI port that is unique within a SCSI device

to entry: See 4.6.5.2.

the end\of an association or aggregation that defines a relationship to the class on the other

Note 2

3.1.85

tacantn: Thic dafinitian ANy annlinc wwhan ticad in ralaticnn - | 1IN
to—Crtry— oGO Oy HOS—WHeH oo Trerator—to—otvit

to entry: See 3.6.

SCSI application layer

SAL

et (see

side of

set of protocols and procedures that implement or issue commands and task management functions by using
services provided by a STPL (see 3.1.97)
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3.1.86
SCsld

evice

class whose objects are, or an object that is, connected to a service delivery subsystem and supports a SCSI
application protocol

Note 1

3.1.87
ScCsid

to entry: See 4.6.4.

evice name

name (see 3.1.64) of a SCSI device that is world wide unique within the SCSI transport protocol of a SCSI

domai

Note 1

in which the SCSI device has SCSI ports (see 4.6.4.2)

to entry: The SCSI device name may be made available to other SCSI devices or SCSI ports'i

transpdrt protocol specific ways.

3.1.88
Scsid
I/0O sys

lomain
fem consisting of a set of SCSI devices and a service delivery subsystem;\where the SCSI

interac with one another by means of the service delivery subsystem

3.1.89
SCSle

vent

conditign defined by this document that is detected by a SCSI device.and that requires notification of i
occurrgnce within the SCSI device

Note 1
Note 2

3.1.90
SCSI I/
operati

3.1.91

SCSI |/
I/O sys
collecti

3.1.92

to entry: See clause 6.

to entry: An example of a SCSI event is a logical-unit reset.

D operation
bn defined by a command or a task management function

D system
em, consisting of two or more,;SCSI devices, a SCSI interconnect, and a SCSI transport proto
ely interact to perform SCSH/O operations

SCSiI initiator device

class w

be progessed by a,SESI target device and receives device service and task management respons
SCSI tgrget devices

3.1.93

SCSl initiator port
class whose objects each act, or an object that acts, as the connection between application clients and a

service

Note 1

n SCSI

jevices

col that

hose objects griginate, or an object that originates, device service and task management requiests to

ps from

delivery subsystem through which server requests and server responses are routed

to entry: See 4.6.8.
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3.1.94

SCSI port

class whose objects connect, or an object that connects, the application client, device server or task manager
to a service delivery subsystem through which server requests and server responses are routed

Note 1 to entry: A SCSI port is either a SCSI initiator port (see 3.1.93), a SCSI target port (see 3.1.96), or
both.

Note 2 to entry: See 4.6.5.

3.1.95

SCSI tgrgetdevite
class whose objects receive, or an object that receives, device service requests and task management
reques}s for processing and sends device service responses and task management responses tp SCSI
initiator devices

Note 1 |to entry: See 4.6.9.

3.1.96
SCSI target port
class whose objects each act, or an object that acts, as the connection between device servers and task
manageérs and a service delivery subsystem through which server requests and server responses are Jrouted

Note 1 |to entry: See 4.6.6.

3.1.97
SCSI transport protocol layer
STPL
set of grotocols and services used by a SAL (see 3.1.85) to transport data representing a SCSI apglication
protocdl transaction

3.1.98
SCSI tgansport protocol service confirmation
procedure call from the STPL notifying the SAL that a SCSI transport protocol service request has completed

3.1.99
SCSiI transport protocol service indication
procedure call from the STPL notifying the SAL that a SCSI transport protocol transaction has occurred

3.1.100
SCSI transport protocol service request
procedyre call to thesSTPL to begin a SCSI transport protocol service transaction

3.1.101
SCSI transport protocol service response
procedure’call to the STPL containing a reply from the SAL in response to a SCSI transport protocol [service
indication

3.1.102

SCSI transport protocol specific

<referenced item> having the property of being defined by a SCSI transport protocol standard (see clause 2
and Bibliography)

3.1.103
sender
client or server that originates a service delivery transaction
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3.1.104
sense data

data describing command completion information that a device server delivers to an application client in the
same |_T nexus transaction as the status or as parameter data in response to a REQUEST SENSE command

Note 1 to entry: See 5.13 and SPC-4.

3.1.105
sense key
SENSE KEY field in the sense data (see 3.1.104 and SPC-4)

3.1.10
server
entity that performs a service on behalf of a client

3.1.10
server request
transadtion from a client to a server invoking a service

3.1.10
server [response
transadtion from a server to a client conveying the result of a request

3.1.10
servic
operatipn or function performed by a SCSI object that is invoked by other SCSI objects

3.1.110
servicg delivery failure

non-reg¢overable error causing the corruption or.Jess of one or more service delivery transactions
transit

3.1.111
service delivery subsystem

class whose objects are, or an objectithat is, part of a SCSI I/O system that transmits service reque
logical unit or SCSI target device.and returns logical unit or SCSI target device responses to a SCSI
device

Note 1 |to entry: See 4.6.3.

service delivery transaction

vhile in

5ts to a
initiator

data returned to an application client as a result of an INQUIRY command (see SPC-4) with the EVPD bit set to

zero
Note 1 to entry: Fields in the standard INQUIRY data are referenced by name in this document.
3.1.114

target port identifier

value by which a SCSI target port is referenced within a SCSI domain

Note 1 to entry: See 4.6.6.2.
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target port name
name (see 3.1.64) of a SCSI target port that is world wide unique within the SCSI transport protocol of the
SCSI domain of that SCSI target port

Note 1 to entry: The name may be made available to other SCSI devices or SCSI ports in that SCSI domain
in SCSI transport protocol specific ways.

Note 2

3.1.116

to entry: See 4.6.6.3.

task at
attribut
other c
Note 1

3.1.117]

route
bmmands in the task set (see 3.1.122)

to entry: See 8.4.

task minagement function

task m
more ¢

Note 1

3.1.118

bmmands

to entry: See clause 7.

task mpnagement request

reques
manag

3.1.119

48

task management response

respon

3.1.120

be returned to an application client by a_task manager in reply to a task management request

task manager

class W
manag

Note 1

3.1.121

pment functions

to entry: See 4.6.21

task router

class W
service

Note 1

delivery:subsystem (see 3.1.111) and the appropriate task manager(s)

tolentry: See 4.6.7.

b of a command (see 3.1.15) that specifies the processing relationship of a command with-rggard to

nager service capable of being requested by an application client to_affect the processing of one or

submitted by an application client, invoking a task-management function to be processed by a task

hose objects control, or an object that controls, the sequencing of commands and processes task

hose objects route, or an object that routes, commands and task management functions between a

3.1.122

task set
class whose objects are, or an object that is, a group of commands within a logical unit, whose interaction is
dependent on the task management (e.g., queuing) and ACA requirements

Note 1

to entry: See 4.6.22.

3.1.123

token

representation of a collection of data
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3.1.124

transaction

cooperative interaction between two entities, involving the exchange of information or the processing of some
request by one entity on behalf of the other

3.1.125
transport protocol standard
SCSI standard that defines a transport protocol (e.g., SPL-3)

3.1.126

well known logical unit
class whose objects are each, or an object that is, a logical unit that only performs specific functions

Note 1 |to entry: Well known logical units allow an application client to issue requests to receive|and njanage
specifid information relating to a SCSI target device.

Note 2 |to entry: See 4.6.17.
3.1.127
well known logical unit number

W-LUN
LUN that identifies a well known logical unit

Note 1 |to entry: See 4.7.7.5.2.
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3.2 Symbols and Abbreviations
3.2.1 Abbreviations

Abbreviation Meaning

ACA Auto Contingent Allegiance (see 3.1.7)
ADC-3 Automation/Drive Interface - Commands - 3 (see clause 2)
ADT-2 Automation/Drive Interface Transport Protocol - 2 (see Bibliography)
CDB Command Descriptor Block (see 3.1.17)
RN Command Reference Number
Ul-64 Extended Unique Identifier (see Annex D)
CP-4 Fibre Channel Protocol - 4 (see Bibliography)
C-SB-5 Fibre Channel - Single-Byte Command Code Sets - 5 Mapping Protecol (see clause 2)
iBCSI Internet SCSI (see Bibliography)
iSO International Organization for Standardization
UN Logical Unit Number (see 3.1.58)
AA Name Address Authority (see Annex D)
/a Not Applicable
AID Redundant Array of Independent Disks
oD Representation Of Data (see SPC-4)
AL SCSI application layer (see 3.1.85)
AM-2 SCSI Architecture Model - 2 (see Bibliography)
AM-3 SCSI Architecture Model - 3 (seé Bibliography)
AM-4 SCSI Architecture Model -4 (see Bibliography)
AS-3 Serial Attached SCSI £3(see Bibliography)
BC-3 SCSI Block Commands - 3 (see clause 2)
BP-3 Serial Bus Protocol - 3 (see Bibliography)
CSi The architecture defined by ISO/IEC 14776 (all parts)
PC-4 SCSI Primary Commands - 4 (see clause 2)
RP SCGSIRDMA Protocol (see Bibliography)
TPL SCOSI transport protocol layer (see 3.1.97)
ML Unified Modeling Language (see Bibliography)
TF Unicode Transformation Format (see Annex D)
PD Vital Product Data (see SPC - 4)
“LUN Well known logical unit number (see 3.1.127)
3.2.2 Units
Unit Meaning
ms millisecond (i.e., 103 seconds)

3.3 Keywords

3.3.1
invalid
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keyword used to describe an illegal or unsupported bit, byte, word, field, or code value

Note 1 to entry: Receipt by a device server of an invalid bit, byte, word, field, or code value shall be reported
as an error.

3.3.2
mandatory
keyword indicating an item that is required to be implemented as defined in this document

3.3.3
may
keyworf that indicates flexibility of choice with no implied preference

Note 1 |to entry: May is synonymous with the phrase “may or may not”.

334
may ngt
keyworf that indicates flexibility of choice with no implied preference

Note 1 |to entry: May not is synonymous with the phrase “may or may not”.

3.3.5
obsolete
keyword indicating that an item was defined in prior SCSI standards but has been removed fropm this
document

3.3.6

option
optional
keyworfs that describe features that are not required-to be implemented by this document

Note 1 |to entry: If any optional feature defined:by this document is implemented, then it shall be implemented
as defined in this document.

3.3.7
prohibjted
keyword used to describe a feature, function, or coded value that is defined in a non-SCSI standard (i.e., a
standafd that is not a member of the SCSI family of standards) to which this document makes a nofmative
reference where the use ©f,said feature, function, or coded value is not allowed for implementationg of this
document

3.3.8
reserved
keyworf referting to bits, bytes, words, fields, and code values that are set aside for future standardization

Note 1 taocantn A racarvad bhit bhavita wward or fiald chall ha cat a0 2arn ar in acoardanca vwith o £ ea
to-Crtry eSSty ea PGByt W B E O e STt o eSO LT O O EEEraa e Wit rator e

extension to this document.

Note 2 to entry: 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 an error.

3.3.9

restricted

keyword referring to bits, bytes, words, and fields that are set aside for other identified standardization
purposes

Note 1 to entry: A restricted bit, byte, word, or field shall be treated as a reserved bit, byte, word, or field in the
context where the restricted designation appears.
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3.3.10
shall
keyword indicating a mandatory requirement

Note 1 to entry: Designers are required to implement all such mandatory requirements to ensure
interoperability with other products that conform to this document.

3.3.11
should
keyword indicating flexibility of choice with a strongly preferred alternative

Note 1 |to entry: Equivalent to the phrase “it is strongly recommended”.

3.3.12
vendol specific
keyworf indicating that specification of the referenced item is determined by the SCSI deVice vendor

Note 1 [to entry: Specification of the referenced item is determined by the SCSI device vendor and mdy be
used differently in various implementations.

3.4 Editorial conventions

Certain|words and terms used in this document have a specific meahing beyond the normal English mganing.
These words and terms are defined either in 3.1 or in the text where they first appear.

Upper ¢ase is used when referring to the name of a numefig¢ value defined in this specification or a formal
attribute possessed by an entity. When necessary for clarity, names of objects, procedure calls, argumgnts or
discret¢ 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 name in bold type, such as Execute Command (see clalise 5).
Names|of arguments are denoted by capitalizing each word in the name. For instance, Sense Data is fhe
name df an argument in the Execute Command procedure call.

Quantities having a defined numeric ralue are identified by large capital letters. CHECK CONDITION, |for
example, refers to the numeric quantity defined in table 42 (see 5.3.1). Quantities having a discrete byt
unspedfied value are identified using small capital letters. As an example, COMMAND COMPLETE, indicates a
quantity returned by the Execute Command procedure call (see clause 5). Such quantities are assocjated
with an|event or indication whose observable behavior or value is specific to a given implementation standard.

D

Lists sgquenced by lowercase or uppercase letters show no ordering relationship between the listed items.
EXAMPLE 1 - The following list shows no relationship between the named items:

a) | red((i.e., one of the following colors):
A){_crimson; or

B) dlTibeT,
b) blue; or
c) green.

Lists sequenced by numbers show an ordering relationship between the listed items.
EXAMPLE 1 The following list shows an ordered relationship between the named items:

1) top;
2) middle; and
3) bottom.

If a conflict arises between text, tables, or figures, then the order of precedence to resolve the conflicts is:
1) text;
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2) tables; and
3) figures.

Not all tables or figures are fully described in the text. Tables show data format and values.
Notes and examples do not constitute any requirements.

Notes are numbered consecutively throughout this document.

3.5 Numeric and character conventions

3.51 theric conventions

A binary number is represented in this document by any sequence of digits consisting of only the
Westerp-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 organizational
bounddries (e.g., 00010101 11001110b, 00010101_11001110b, 0 0101 1010b or 0_010%_1010b).

A hexaflecimal number is represented in this document by any sequence of digits\eonsisting of only the
Westerp-Arabic numerals 0 to 9 and/or the upper-case English letters A to F immediately followed by &
lower-case h (e.g., FA23h). Underscores or spaces may be included in hexadecimal number represenfations
to increfase readability or delineate organizational boundaries (e.g., 3456FBCA 84BD5E7AN,
3456FIDCA_84BD5E7Ah, B FD8C FA23h, or B_FD8C_FA23h).

A decimal number is represented in this document by any sequence of digits consisting of only the
Westerp-Arabic numerals 0 to 9 not immediately followed by a_lower-case b or lower-case h (e.g., 25)

This dgcument uses the following conventions for representing’ decimal numbers:

a) | the decimal separator (i.e., separating the integer.and fractional portions of the number) is a priod,;
b) | the thousands separator (i.e., separating groups of three digits in a portion of the number) is a space;
c) | the thousands separator is used in both the.integer portion and the fraction portion of a numbe¢r; and
d) | the decimal representation for a year is_ 1999 not 1 999.

Table 1| shows some examples of decimal numbers using various conventions.

TJable 1 — Numbering conventions

French English This
document
0,6 0.6 0.6

3,141 59265 | 3.14159265 3.141 592 65

1000 1,000 1000

1323 462,95 | 1,323,462.95 1323 462.95

A decimal number represented in this document with an overline over one or more digits following the decimal
point is a number where the overlined digits are infinitely repeating (e.g., 666.6 means 666.666 666... or
666 2/3, and 12.142 857 means 12.142 857 142 857... or 12 1/7).

A range of numeric values is represented in this document in the form “a to z”, where a is the first value
included in the range, all values between a and z are included in the range, and z is the last value included in
the range (e.g., the representation “Oh to 3h” includes the values Oh, 1h, 2h, and 3h).
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3.5.2 Byte encoded character strings conventions

When this document requires one or more bytes to contain specific encoded characters, the specific
characters are enclosed in single quotation marks. The single quotation marks identify the start and end of the
characters that are required to be encoded but are not themselves to be encoded. The characters that are to
be encoded are shown in the case that is to be encoded.

An ASCII space character (i.e., 20h) may be represented in a string by the character '’ (e.g., ‘SCSI~device’).

The encoded characters and the single quotation marks that enclose them are preceded by text that specifies
the character encoding methodology and the number of characters required to be encoded.

El(AMPLE - Using the notation described in this subclause, stating that eleven ASCII characters ‘SCSI
device’ represent encoded characters is the same as writing out the following sequence of byte values:*53H
43h 53h 49h 20h 64h 65h 76h 69h 63h 65h.

3.6 UML notation conventions

3.6.1 Npptation conventions overview

This dgcument uses class diagrams and object diagrams with notation that'is‘based on the Unified Mqdeling
Langudge (UML).

See 3.§.3 for the conventions used for class diagrams.

See 3.§.4 for the conventions used for object diagrams.
3.6.2 Cpnstraint and note conventions

Class diagrams and object diagrams may include constraints, which specify requirements, and notes, jwhich
are infdrmative.

Table 2| shows the notation used for constraints-and notes.

Table-2 — Constraint and note notation

Notation Description
The presence of the curly brackets (i.e., {}) defines a constraint {hat
{Constraint text} is a normative requirement. An example of a constraint is showr] in
figure 3.

The absence of curly brackets defines a note that is informative| An
note text

exampte of anote s showm i figure -
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3.6.3 Class diagram conventions
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Table 3 shows the notation used for classes in class diagrams.

Table 3 — Class diagram notation for classes

Notation Description
_Class_NamLI__class_Name Class Name
| AClass with no attribuigs or
operations.
Class Name Class Name
Attribute01[1] Attribute01[1] A class with attributes and
Attribute02[1] Attribute02[1] nojoperations.
Class Name
A class with operationsjand
Operation01() no attributes.
Operation02()
Class Name
Attribute01[1] . .
Attribute02[1] Q (zfast?o\g:h attributes and
Operation01() P ’
Operation02()
- £1aes Name A class with attributes that
Attribute01[1..*] o N
. have a specified multipljcity
Attribute02[1]
. (see table 4) and
Operation01() operations
Operation02() ’
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Table 4 shows the notation used to indicate multiplicity of instances of classes and attributes in class
diagrams.

Table 4 — Multiplicity notation

Notation @ Description
The number of instances of a class or an attribute is not specified.
1 Qne instance of the class or attribute exists

0.* Zero or more instances of the class or attribute exist.

1.* One or more instances of the class or attribute exist.

0..1 Zero or one instance of the class or attribute exists.

n..m n to m instances of the class or attribute exist (e.g., 2..8).

X, n.m Multiple disjoint instances of the class or attribute exist (e.g., 2, 8..15).

)
(0)]

ee figure 2 and figure 3 for examples of multiplicity notation.

Table 5[shows the notation used to denote association (i.e., “knows about”) relationships between clagses.

Unless|the two classes in an association relationship also havé an aggregation relationship, associatign
relationships have a multiplicity notation (see table 4) at each end of the relationship line.

Table 5 — Class diagram notation for associations

Notation Description

1.* 0..1 “Class A association_name Class B”) and
\ 74 Class B knows about Class A (i.e., readl as
“Class B association_name Class A”).

E@association_name Class A knows about Class B (i.e., rea£ as

Multiplicity notation

] Class B knows about Class A (i.e., readl as
,_Cass A< !E “Class B knows about Class A”) but Clpss

1 0.1 A does not know about Class B.

role name Class A knows about Class B (i.e., read as
IE @ “Class A uses the role name attribute of
Class B”) but Class B does not know about
0.~ 0..1
Class A.

Note - The use of role names and association names are optional.



https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

ISO/IEC 14776-415:2019 © ISO/IEC 2019

-37-

See figure 2 for examples of association relationships between classes.

Table 6
classeqg
multipli

Figure 2 — Examples of association relationships in class diagrams

Table 6 — Class diagram notation foraggregations

shows the notation used to denote aggregation (i.e., “is a part of’ or “contains”) relationships bs
. The aggregation relationship is a specific type of association (see table 5) and always includg
City notation (see table 4) at each end of the relationship line.

Class A Class C
Attribute 01[1] Class D Attribute 01[1]

ribute - ribute
Attribute 02[1] Attribute aaff] o [tribute 02[1]
Operation 1() B

1% association name 1 0..*
0.1 01 0.1 Aftribute cc
Class B Class E Class F
Attribute 03[1] Attribute cc[1]

ptween
S

Notation

Description

[ihols |

0.

0.

Multiplicity notation

Part

The Part class is part of the Whole class
read as “the whole contains the part”) and
may continue to exist even if the Whole ¢
is removed .

i.e,

ASS

[ Whois Jo

1

0..*

Part

The Part class is part of the Whole class, s
only belong to one Whole class (i.e., read
“the whole contains the part”), and shall n
continue to exist if the Whole class is

removed (i.e., read as “the whole contains
part”).

hall
as
Dt

the
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See figure 3 for examples of aggregation relationships between classes.

- \tI)VhoIOem] Part A 0.* 1 Whole
ttribute - Attribute 01[1]
Attribute 02[1] Attribute A[1] 7 Attribute 02[1]
Operation 1() 7
. < ) 0
1. {Constraint between — 1_ _ 1
0..1 associations} 1 * 1 *
Part
Attribute 03[1] atls RAtC
Attribute B[1] | |Attribute C[1]

Figure 3 — Examples of aggregation relationships in class diagrams
Table 7

shows the notation used to denote generalization (i.e., “is a kind of”) relationships between clgsses.

Table 7 — Class diagram notation for generalizations

Notation Description

Subglass is a kind of superclass. A subclass
shares all the attributes and operations of the
$uperclass K [Subclass | superclass (i.e., the subclass inherits from the

superclass). Inherited attributes are not duplicated
in UML drawings.

Fenl
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See figure 4 for examples of generalization relationships between classes.

Single superclass/single subclass:

Multiple superclasses/single subclass
(i.e., muliple inheritance):

Superclass Superclass A Superclass B
Attribute 01[1] Attribute 1A[1] Attribute 1B[1]
Attribute 02[1] Attribute 2A[1] Attribute 2B[1]

JAN L TR

Subclass A Subclass B

Attribute 03[1]

Single superclass/multiple subclasses:

Attribute 04[1]

Table 8

Superclass
Attribute 01[1]
Attribute 02[1] There is no significance to
_________ generalizations that are
j{___——____—- "'—__—__,,--|——"‘ combined or not combined.
Subclass A Subclass B Subclass.C
Attribute A[1] Attribute B[1] Attribute/C[1]

Figure 4 — Example of generalization relationships in class diagrams

shows the notation used to denote dependeiicy (i.e., “depends on”) relationships between clag

Table 8 — Class diagram notation for dependency

Ses.

Notation

Description

i

Class A depends on class B. A change in ¢
A b3 cl B
E B may cause a change in class A.

ass

See fig

ire 5 forran example of a dependency relationship between classes.

Dependentf-——--—--------————~ >lIndependent

Figure 5 — Example of a dependency relationship in class diagrams
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3.6.4 Object diagram conventions

Table 9 shows the notation used for objects in object diagrams.

Table 9 — Object diagram notation for objects

Notation Description

label : Class Name Notation for a named object with no attributes.

label : Class Name

Attribute01 = x Notation for a named object with’attributes.
Attribute02 =y

_Class Name Notation for an angnymous object with no attributgs.
: Class Name
Attribute01 = x Notation for an anonymous object with attributes.
Attribute02 = y

Table 10 shows the notation used to denote-link relationships between objects.

Table 10 — Object diagram notation for link

Notation Description
@m @ ,::dinos;fenctieBof an association between objgct A
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: Class A

Attribute 01 = round
Attribute 02 = red

O1:Class a

-41 -

See figure 6 for examples of a link relationships between objects.

: Class Aa

Attribute 01 = true
Attribute 02 = 902

A1 : Class aa

B1 : Class bb

C1:Class cc

Attribute 03 = soft

Attribute aa = rain

Attribute cc = USA

Figure 6 — Examples of link relationships for object diagrams
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3.7 State machine conventions

3.7.1 State machine conventions overview

Figure 7 shows how state machines are described.

(State machine name
State designator:State Name State designator:State Name State
(frpr Upper fayer) machife
| Transition condition—» e
' Request name or hame
' response name =~ P - -Message namep> dristate
designatoy
g ﬁtJTransition conditionm Transition condition F—Transition, condition®»
designator \ State
State designatof
; - = =-Message name
machine ' Reguest name or
name ---Message name-p»| ' F6€ponse name
or state :
designator '
| (to lower layer)
1 , O
/(ldifferent) State machine name : (te(all*states, causing
" transition to State
: designator:State_Name) < -Message namg---
'

State designator:State Name: State designator:State Name
Confirmation name, " (to upper layer
indication name,or - ®1 .Y ——----—---- > A

elent notification name | - " o !
\ Transition condition——»| Confirmation name,

! L - -~ indication name, or
(fom lower layer) event notification name
=-==-Message names[> - - =-Message name-[>

(from trangmltter qr Transition condition (to transmltter o}
receiver) receiver)
\_ =
Figure 7 — State machine conventions
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Figure 8 shows an example description for one state machine.

State designator:State Name State designator:State Name

Transition condition——»

StateL—Transition conditiors, Transition condition p—Transition conditiors-

dco;gl ratot \ olate

designator]

——Transition condition———

Figure 8 — Example description for one state machine

When multiple state machines are present in a figure, they are enclosed inboXes with rounded cornerg.

Each s{ate is identified by a state designator and a state name. The state designator (e.g., SL1) is unique
among|all state machines in this document. The state name (e.g., Idi€).is a brief description of the primary
action taken during the state, and the same state name may be used by other state machines. Actiong taken
while il each state are described in the state description text.

3.7.2 Transitions

Transitions between states are shown with solid lines;, with an arrow pointing to the destination state. A
transition may be labeled with a transition condition.Jabel (i.e., a brief description of the event or conditipn that
causes|the transition to occur).

If the state transition exits a figure or enters'a-figure, then the transition label goes to or from a state
designator label with double underlinesrather than to or from a state.

The conditions and actions are described fully in the transition description text. In case of a conflict betyveen a
figure gnd the text, the text shalltake precedence.

Transitions between states atre instantaneous.

Upon entry into a state, all.actions to be processed in that state are processed. If a state is re-entered [from
itself, a|l actions to be ,processed in the state are processed again. A state may be entered and exited jn zero
time if the conditionsfor exiting the state are valid upon entry into the state.

3.7.3 Messages, requests, indications, confirmations, responses, and event notifications

Messages passed between state machines are shown with dashed lines labeled with a message name| When
messages are passed between state machines, they are identified by either:

a) a dashed line to or from a state machine name label with double underlines and/or state name label
with double underlines, if the destination is in a different figure from the source;

b) a dashed line to or from a state in another state machine in the same figure; or

c) adashed line from a state machine name label with double underlines to a “(to all states)” label, if the
destination is every state in the state machine.

Requests, indications, confirmations, responses, and event notifications are shown with curved dashed lines
originating from or going to the top or bottom of the figure. Each request, indication, confirmation, response,
and event notification is labeled. The meaning of each request, indication, confirmation, response, and event
notification is described in the state description text.
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Messages with unfilled arrowheads are passed to or from the state machine’s transmitter or receiver, not
shown in the state machine figures, and are directly related to data being transmitted on or received from the
physical link.

The state machine description text for each state wholly defines the messages sent while the state machine is
in that state. If a state is repeatedly sending a message transitions to another state, then that state stops
sending that message before making the transition.

3.7.4 State machine counters, timers, and variables

State machines may contain counters, timers, and variables that affect the operation of the state machine.
The foltowmgappty tocourmters, timers, and-varraptes:

a) | their scope is a single state machine;
b) |they are created and deleted with the state machine or state machines with which they are
associated;
c) | their initialization and modification is specified in the state descriptions and the transition descifiptions;
and
d) | their current values may be used to determine the behavior of a state ando 'select the transifion out
of a state.

State machine timers may continue to run while a state machine is in a given'state, and a timer may cause a
state transition upon reaching a defined threshold value (e.g., zero for a timer'that counts down).

3.8 Bit and byte ordering

In this document, data structures may be defined by a table/ A'table defines a complete ordering of el¢ments
(i.e., bits, bytes, fields, and dwords) within the structure.-Fhe ordering of elements within a table does pot in

itself cgnstrain the order of storage or transmission of the data structure, but in combination with other|
normatfve text in this document, the ordering of elemients within a table may constrain the order of stofage or
transmission of the structure.

In a talle, any element that is presented in a-fow above another element in a lower row is more significant
than the¢ lower element, and any elementpresented to the left of another element in the same row is more
significant than the element to the right.

If a table shows bit numbering (seetable 11), the least significant bit (LSB) is numbered 0 and each mpre
significant bit has the next greater-number than the immediately less significant bit. If a table shows
numbefring of bytes or characters (see table 12), the most significant byte or character is represented at the

lowest humber and each less significant byte or character has the next greater number than the immefiately
more significant byte.

In a field in a table‘gonsisting of more than one bit that contains a single value (e.g., a number), the least
significant bit (LSB) is shown on the right and the most significant bit (MSB) is shown on the left (e.g.,in a
byte, bit 7 is.the*MSB and is shown on the left, bit 0 is the LSB and is shown on the right). The MSB and LSB
are not|labeled if the field consists of eight or fewer bits. The MSB and LSB are labeled if the field congists of
more than.€ight bits and has no internal structure defined.

In a field in a table consisting of more than one byte that contains multiple fields each with their own values
(e.g., a descriptor), there is no MSB and LSB of the field itself and thus there are no MSB and LSB labels.
Each individual field has an MSB and LSB, but they are not labeled.

In a field containing a text string (e.g., ASCII or UTF-8), only the MSB of the first character and the LSB of the
last character are labeled.

Multiple byte fields are represented with only two rows, with the non-sequentially increasing byte number
denoting the presence of additional bytes.
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A data dword consists of 32 bits. Table 11 shows a data dword containing a single value, where the MSB is on
the upper left in bit 31 and the LSB is on the lower right in bit 0.

Table 11 — Example of ordering of bits and bytes within a data dword

Bit
Byte 7 6 5 4 3 2 1 0
0 (R'vil,rs,i) Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
1 Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
2 Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
3 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(4sSB)
Note¢ - The Bit x labels in the individual table cells are for reference only and de not appear within tables
that use this element format.

Table 1R shows a data dword containing four one-byte elements, whefe-byte 0 (the first byte) is on the fop and

byte 3 (the fourth byte) is on the bottom. Each byte has an MSB orithe left and an LSB on the right.

Table 12 — Example of ordering of bits and‘bytes within a data dword element

Bit
Byte 7 6 5 4 3 2 1 0
First byte
° Bit 7 Bit 6 Bit'5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(MSB) (LUsB)
Second byte
1 . I
Bit 7 : . . . . . Bit 0
(MSB) Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 (UsB)
Third byte
2 &7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(MSB) (UsB)
Fourth byte
’ Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(MSB) (LSB)
Note - The Bit x labels in the individual table cells and the xx byte labels in the individual bytes are for
reference only and do not appear within tables that use these element formats. In this example the
MSB and LSB labels are for reference only. However, they appear in multi-byte fields as described
in this subclause.
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otation for procedure calls

In this document, the model for functional interfaces between entities is a procedure call. Such interfaces are
specified using the following notation:

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

where:
Resu A single value representing the outcome of the procedure or
function.
Procgdure Name A descriptive name for the function to be performed.
IN (Inbut-1, Input-2, ...) A comma-separated list of names identifying caller-suppliedlinput
data objects.
OUT {Output-1, Output-2, ...) A comma-separated list of names identifying output.data objects tdg

[..]

be returned by the procedure.
Brackets enclose optional or conditional paraméters and argumen

This ngtation allows arguments to be specified as inputs and outputs. An interface between entities m
require|only inputs. If a procedure call has no output arguments, the wordQUT, preceding comma, an
associdted pair of balanced parentheses are omitted.

The fol

Input a

Output

owing is an example of a procedure call specification:

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

guments:

Pattern: Argument containing'the search pattern.
Item List: Item<NN> contains the items to be searched for a match.

arguments:

Item Found: Itemilocated by the search procedure call. This argument is only returned
search succeeds.

is.

ay
y

if the
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4 SCSI architecture model

4.1 Overview

The purpose of the SCSI architecture model is to:

a) provide a basis for the coordination of SCSI standards development that allows all parts in the 1ISO/
IEC 14776 series to be placed into perspective within the overall SCSI architecture model;
b) establish a layered model in which standards may be developed,;

PTO O &l &l g—CO &l ateo araarc arc

d) | provide the foundation for application compatibility across all SCSI interconnect and SCS|, transport
protocol environments by specifying generic requirements that apply uniformly to all implemernjtation
standards within each functional area.

The deyelopment of this document is assisted by the use of a UML based abstract model:Jo specify the
externgl behavior of a SCSI system, elements in a system are replaced by functionally, eguivalent components
within this model. Only externally observable behavior is retained as the standard of‘behavior. The desg¢ription
of interpal behavior in this document is provided only to support the definition of the>observable aspects of the
model. [Those aspects are limited to the generic properties and characteristics-needed for host applicafions to
interopgrate with SCSI devices in any SCSI interconnect and SCSI transpoft protocol environment. THe
model dloes not address other requirements that may be essential to some /O system implementationg (e.g.,
the mapping from SCSI device addresses to network addresses, the proeedure for discovering SCSI devices
on a ngtwork, and the definition of network authentication policies for"SCSI initiator devices or SCSI tgrget
deviceg). These considerations are outside the scope of this document.

The se{ of SCSI standards specifies the interfaces, functions; and operations necessary to ensure
interopgrability between conforming SCSI implementations{This document contains a functional descfiption.
Conforming implementations may employ any design technique that does not violate interoperability.

The S{SI architecture model is described in terms ofGlasses, protocol layers, and service interfaces bétween
classed. As used in this document, classes are abstractions, encapsulating a set of related attributes,
operatipns, data types, and other classes. Certain classes are essential to the SCSI architecture (e.g.]an
intercomnect), while others are needed to understand the functioning of the SCSI architecture but have
implementation definitions outside the scope of the SCSI architecture (e.g., a command). These classgs
exhibit vell-defined and observable bghaviors, but they do not exist as separate physical elements. A [class
may coptain a single attribute or be-a-complex entity that may:

a) | contain multiple attributes; or
b) | perform a set of operations or services on behalf of another class.

Servicq interfaces are défined between classes and protocol layers. The template for a distributed seryice
interfage is the client-server model described in 4.3. The structure of a SCSI I/O system is specified in|4.5 by
in

s of

4.2 Compliance requirements

This document defines generic requirements that pertain to SCSI implementation standards and
implementation requirements. An implementation requirement defines behavior in terms of measurable or
observable parameters that apply to an implementation. Examples of implementation requirements defined in
this document are the status values to be returned upon command completion and the service responses to
be returned upon task management function completion.
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Generic requirements are transformed to implementation requirements by an implementation standard. An
example of a generic requirement is the hard reset behavior described in 6.3.2.

As shown in figure 9, all SCSI implementation standards shall reflect the generic requirements defined herein.
In addition, an implementation claiming SCSI compliance shall conform to the applicable implementation
requirements defined in this document and the appropriate SCSI implementation standards. In the event of a
conflict between this document and other SCSI standards, the requirements of this document shall apply.

SCSI Architecture Model - 5 (SAM-5)

Y Y L

SCSI Implementation SCSI Implementation SCSI Implementation
Standard Standard eer Standard
\A\\ Y /

SCSH

Implementation

Key:

Generic Implementation

Requirements Requirements
- ----- -

Figure 9 =Requirements precedence
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4.3 The SCSI distributed service model

Service interfaces between classes are represented by the client-server model shown in figure 10. 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 a service delivery
subsystem. In this model, each client or server is a single thread of processing that runs concurrently with all
other clients or servers.

SCSl Initiator SCSI Target
Device Device

Client-Server Transaction

Client Server
_ __ __ ServerRequest _>> \
< — Server Response |
| A ProtocolService g sk
Interface /(b‘_
SCSiI : SCSi
Initiator Target
Port Port

Service Delivery, Subsystem

Figure 10~ Client-server model

A client-server transaction is represented-as a procedure call with:

a) | inputs supplied by the caller fite., the client); and
b) | outputs, if any, and a procedure call status supplied by the server being called.

The prgcedure call is processed.by the server and returns outputs and a procedure call status. Using {he
SCSil irfitiator port and service delivery subsystem, a client:

a) | sends server requests to a remote server; and
b) | receives a server response or a failure notification.

The sefver requestiidentifies the server, the service to be performed, and includes the input data. A sgqrver
responsge conveys the output data and server request status. A failure notification indicates that a conglition
has be¢n detected (e.g., a reset or service delivery failure) that prevents completion of the server reqyest.

transmission and completes when the server response or failure notification is transferred to the client by the
SCSil initiator port. As seen by the server, the server request becomes pending upon receipt from the SCSI
target port and completes when the server response is passed to the SCSI target port for return to the client.
As a result there may be a time skew between the server’s and client's perception of server request status
and server condition.

Client-server relationships are asymmetric. A client only originates server requests. A server only responds to
such server requests.
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The client sends a server request to a server located in another SCSI device and waits for completion that
includes transmission of the server request to the remote server and transmission of the server response from
the remote server. From the client's point of view, the behavior of a service requested from and processed in a
different SCSI device than the client is indistinguishable from a server request from and processed in the
same SCSI device as the client. The client is not required to confirm successful delivery of server request or
server response. Confirming successful delivery and detection of delivery failures is performed by the SCSI
initiator port in cooperation with the service delivery subsystem.

4.4 The SCSI client-server model

4.4.1 SCSI client-server model overview

As shoyn in figure 11, each SCSI target device provides services performed by device servers.and task
managément functions performed by task managers. A logical unit is a class that implements one of the
device functional models described in the SCSI command standards and processes commands (e.g., feading
from or|writing to the media). Each command defines a unit of work to be performed by the logical unif that

may be externally referenced and controlled through requests issued to the task manager.

Q \% Logical
Unit
icati Device Service Requést
Apglllicéittlon F o — s — s — T Device
Device Service Response
- l)ce Service R ponse | Server
Task Management Request VR
—--— - - athihats —» Task i
|/ IgskManagement Response | Manager | | [
./ Nl
SCSI SCSiI
Initiator Device Target Device

Figure 11 — SCSI client-server model

All reqyests originate from-application clients residing within a SCSI initiator device. An application clignt is
indepemndent of the interconnect and SCSI transport protocol (e.g., an application client may communigate to
the deMice driver and-any other code within the operating system that is capable of managing I/O requests
without|requiring knowledge of the interconnect or SCSI transport protocol).

As des¢ribed in 4.3, each request takes the form of a procedure call with arguments and a status to be
returnef. An application client may request processing of a command or a task management function through
a requestdirectedtothedevice server withimarfogicatumit—T heapptiicatiom client Tequest s Teceived Dy the
addressed logical unit's task manager and is processed by:

a) that task manager if the request is a task management function (see clause 7); or
b) the device server if the request is a command (see clause 5).
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4.4.2 Synchronizing client and server changes

One way a client (e.g., application client) is informed of server (e.g., device server) changes is through the
arrival of server responses. The client notification of server changes occurs after the server has sent the
associated server response (e.g., the SCSI target device changes before invoking the Send Command
Complete SCSI transport protocol service response (see 5.4.2.4), but the application client is not informed of
the change until the Command Complete Received SCSI transport protocol service confirmation (see
5.4.2.5) arrives) The client notification of server changes also occurs after the server response has been
received by the SCSI initiator device.

SCSI transport protocols may requrre the SCSI target device to verlfy that the server response has been

This dgcument assumes that synchronized changes, if required by a SCSI transport protdgol standard, are
enforcdd by a service delivery subsystem transparently to the server (i.e., whenever theserver invokep a
SCSI transport protocol service to return a response as described in 7.12 and 5.4, the'SCSI architectdre
model fequires that the SCSI port for such a SCSI transport protocol does not returr control to the servier until
the seryer response has been delivered without error to the SCSI initiator device).

4.4.3 Sprver request/response ordering

Server fequest transactions or server response transactions are incorder if, relative to a given pair of sending
and redeiving SCSI ports, transactions are delivered in the order they were sent.

A sendgr may require control over the order in which its server)requests or server responses are delivered to
the recgiver (e.g., the sequence in which server requests.are received is important whenever a SCSI ihitiator
device [ssues a series of commands with the ORDEREDfask attribute to a logical unit as described in clause 8).
In this ¢ase, the order in which these commands are-completed, and hence the final condition of the Iggical
unit, may depend on the order in which these commands are received. The SCSI initiator device may develop
knowlefige about the condition of commands and task management functions and may take action baged on
the natyre and sequence of SCSI target devi¢e responses (e.g., a SCSI initiator device should be awdre that
further responses are possible from an aborted command because the command completion respons¢ may
be deliyered out of order with respect to'the response to the abort request).

The mgnner in which ordering constraints are established is vendor specific. An implementation may d¢legate
this requirement to the application-client (e.g., the device driver). In-order delivery may be an intrinsic pfoperty
of a sefvice delivery subsystém or a requirement established by the SCSI transport protocol standard.

The order in which task management requests are processed is not specified by the SCSI architecture model.
The S{SI architecture model does not require in-order delivery of task management requests or procgssing
by the fask manageriin the order received. To guarantee the processing order of task management requests
sent to fa specificllogical unit, an application client should not have more than one such task managenient
requesy pending.to that logical unit.

To simplifyuthe description of behavior, the SCSI archltecture model assumes in- order dellvery of server
request
constitute a requirement. The SCSI archltecture model makes no assumption about and places no
requirement on the ordering of server requests or server responses for different |_T nexuses.
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4.5 The SCSI structural model

The SCSI structural model represents a view of the classes in a SCSI I/O system as seen by the application
clients interacting with that SCSI I/O system. As shown in figure 12, the SCSI I/O system is represented by a
SCSI Domain class. A SCSI domain contains SCSI devices (i.e., instances of the SCSI Device class) and a
service delivery subsystem (i.e., an instance of the Service Delivery Subsystem class) that transports
commands, data, task management functions, and related information. A SCSI device contains clients,
servers (see 4.4), or both and the infrastructure to support them.

SCSI Domain

Service delivery subsystem

SCSI device SCSI device SCSI device SCSI device
L ____ Oy ___ __ _ _ _ __

Figure 12 — SCSI I/O system and SCSI domain model
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4.6 SCSI classes

4.6.1 SCSI classes overview

Figure 13 shows the main classes of the SCSI domain. This document defines these classes in greater detail.

SCSI Domain
1 T 1.7 T
L 1.
| |
Service Delivery Subsystem SCSI Device
1
0..1 ! T q 1 T 0..1 ‘
SCSI Target Device SCSI Port SCSl Initiator Device
9 ¢
1 1 1 1 1
1 1
1.* 0.1 0..1 1.7 1.7
SCSI Target Port SCSil Initiator Port Application Client
/N N\
1 1.* 1.5 1.* 4+
routes to " 1.* 1.*
1
Task Router get identifiers Discovery
1
g "' . Routes to Get| 1
4 * identifiers 4 *
Logical Unit
0.*
¢ ¢ .
- - 1 1 1 | Communicates
Logical' Unit Conglomerate ;
with
1.*
0..1 1 1 )
Level 1 Hierarchical Logical Unit Device Server Task Manager
0..1 Zﬁ 1.*  communicates with
|
Copy Manager send/receive ROD token

1.7

Figure 13 — SCSI Domain class diagram overview
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4.6.2 SCSI Domain class

The SCSI Domain class (see figure 14) contains the:

a) Service Delivery Subsystem class (see 4.6.3); and
b) SCSI Device class (see 4.6.4).

SCSI Domain

0

1.*
SCSl’Device
1
1 1.
Service Delivery Subsystem transports information between SCSI Port

1 2.7

Figure 14 — SCSI Domain class diagram

Each instance of a SCSI Domain class shall containihe following objects:

a) | one service delivery subsystem; and
b) | one or more SCSI devices, each of whiech shall contain:
A) one or more SCSI ports.

Instantigtion requirements for the SCSI Dévice class are also described in 4.6.4.1.
Instantigtion requirements for the-SESI Port class are also described in 4.6.5.1.

See figpre 15 for the instantiation that contains the minimum set of objects that make up a valid SCSI ¢omain.

: SCSI Domain

| |

| )"A: SCSI Device B : SCSI Device

A1S : SCSI Port : Service Delivery Subsystem B1S : SCSI Port

Figure 15 — SCSI Domain object diagram

The boundaries of a SCSI domain are established by the SCSI I/O system (see 4.5) implementor, within the
constraints of a specific SCSI transport protocol and associated interconnect standards.
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4.6.3 Service Delivery Subsystem class

The Service Delivery Subsystem class (see figure 14) connects all the SCSI ports in the SCSI domain,

providing a mechanism through which clients communicate with servers.

A service delivery subsystem is composed of one or more interconnects that appear to a client or server as a

single path for the transfer of requests and responses between SCSI devices.

A service delivery subsystem is assumed to provide error-free transmission of requests and responses
between client and server. Although a client (e.g., device driver in a SCSI implementation) may perform these
transfers through several interactions with its STPL, the SCSI architecture model portrays each operation,
from the_viewpoint of the client, as occurring in one discrete step. The request or response is considered:

a) | sent by the sender when the sender passes it to the SCSI port for transmission;

b) |in transit until delivered; and

c) | received by the receiver when the server request or server response has been forwarded to the

receiver via the destination SCSI device's SCSI port.
4.6.4 SCSI Device class
4.6.4.1|SCSI Device class overview

The S{SI Device class (see figure 16) contains:
a) |the SCSI Port class (see 4.6.5); and

b) | the SCSI Initiator Device class (see 4.6.27), the SCSI Target Device class (see 4.6.9), or both

SCSI Device
SCSI Device Name[0..*]

1.7 0..1 \ /

0..1

SCSI Port SCSl Target Device \ /

SCSI Initiator Device

{Each instance of a SCSI Device
class shall contain one SCSI
target device, one SCSI

initiator device, or both}

Figure 16 — SCSI Device class diagram

Each instance of a SCSI Device class shall contain:

a) one or more SCSI ports; and
b) one SCSI target device, one SCSI initiator device, or both.

Instantiation requirements for the SCSI Port class are also described in 4.6.5.1.

Instantiation requirements for the SCSI Target Device class are also described in 4.6.9.

Instantiation requirements for the SCSI Initiator Device class are also described in 4.6.27.
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4.6.4.2 SCSI Device Name attribute

The SCSI Device Name attribute contains one or more names 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 attribute that is not in the SCSI name string format (see SPC-4). A SCSI device shall have no
more than one (i.e., zero or one) SCSI Device Name attribute 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 attribute in the SCSI name string format then the SCSI device should have only one SCSI Device
Name attribute. A SCSI device name shall never change and may be used for persistent identification of a
SCSI device in contexts where specific references to initiator port names. target port names,. initiator port
identifigrs, or target port identifiers are not required.

A SCSil transport protocol standard may require that a SCSI device include a SCSI Device Name_attribpute if
the SC$I device has SCSI ports in a SCSI domain of that SCSI transport protocol. The SCS| Device Name
attribute may be made available to other SCSI devices or SCSI ports in a given SCSI domain-in SCSI
transpdrt protocol specific ways.

A SCSI device name for a SCSI target device may be reported in a Device Identifieation VPD page’s
designthion descriptor for the SCSI target device (see SPC-4). A SCSI device name*for a SCSl initiator|device
is repofted by methods outside the scope of this document.

Additional information on identifiers and names is included in Annex A.
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4.6.5 SCSI Port class
4.6.5.1 SCSI Port class overview

The SCSI Port class (see figure 17) contains:

a) the SCSI Target Port class (see 4.6.6);
b) the SCSI Initiator Port class (see 4.6.8); or

c) both.
SCSI Port
Relative Port Identifier[0..1]
o~ ~ 1 1 _-" -
N - P
AN < _-"
{Each instance of a SCSI Port
class shall contain one SCSI
target port, one SCSI
0.1 initiator port, or both} 0.1
SCSI Target Port SCSiI Initiator Port
Tqrget Port Identifier[0..1] Initiator Port Identifier[0..1]
Target Port Name[0..1] Initiator Port Name[0..1]
SInd Data-In() Send SCSI Command()
Re¢ceive Data-Out() Send Task Management Reques
Terminate Data Transfer() Get Initiator Port Identifier()
Se¢nd Command Complete() Get Initiator Port Name()
Tgsk Management Function Executed()

1

Task Router

Route Command()

Route Task Management Function()

Reroute Conglomerate Command()

Reroute Conglomerate Task Management Functions()

Stop Conglomerate Task Management Functions Rerouting()

FlgU|E ” -_— SCS| PUlt Class dlaglam
Each instance of a SCSI Port class shall contain:

a) one SCSI target port that shall contain:
A) one task router;

b) one SCSl initiator port; or

c) both.
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4.6.5.2 Relative Port Identifier attribute

The Relative Port Identifier attribute identifies a SCSI target port or a SCSI initiator port relative to other SCSI
ports in a SCSI target device and any SCSI initiator devices contained within that SCSI target device. A SCSI
target device may assign relative port identifiers to its SCSI target ports and any SCSI initiator ports. If relative
port identifiers are assigned, the SCSI target device shall assign each of its SCSI target ports and any SCSI
initiator ports a unique relative port identifier from 1 to 65 535. SCSI target ports and SCSI initiator ports share
the same number space.

Examples of relative port identifiers usage are as described in the Device Identification VPD page (see
SPC-4) and the SCSI Ports VPD page (see SPC-4).

The relgtive port identifiers are not required to be contiguous. The relative port identifier for a SCSI poft shall
not change once assigned unless reconfiguration of the SCSI target device occurs.

4.6.6 SCSI Target Port class
4.6.6.1(SCSI Target Port class overview

The S{SI Target Port class (see figure 17) contains:

a) |the Task Router class (see 4.6.7).
Instantigtion requirements for the SCSI Target Port class are described in4:6.5.1.
The S{SI Target Port class connects SCSI target devices to a service'delivery subsystem.
The SSI Target Port class is associated with the SCSI Target Device class (see figure 13).
The S{SI target port invokes:

a) |the Data-In Delivered operation (see 5.4.3.2.2) ¢f:a device server after sending data over the $ervice
delivery subsystem;
b) | the Data-Out Received operation (see 5.4.3:3.2) of a device server after receiving data over the
service delivery subsystem;
c) | the Data Transfer Terminated operation‘(see 5.4.3.4.2) of a device server or a task manager dfter
terminating data transfers;
d) | the Route Command operation.(§ee 4.6.7.2) of the task router in response to receiving a command
over the service delivery subsystem;
e) | the Route Task Management-Function operation (see 4.6.7.3) of the task router in response tq
receiving a task management function over the service delivery subsystem;
f) [the Nexus Loss operation (see 4.6.21.5) of a task manager in response to an |_T nexus loss (see
6.3.4);

g) |the Transport Reset operation (see 4.6.21.6) of a task manager in response to a hard reset (s
6.3.2); and

h) | the Powef LLess Expected operation (see 4.6.21.7) of a task manager in response to a power loss
expected.(see 6.3.5).

9%
D

Additiopalinformation on target port attributes is included in Annex B.

4.6.6.2 Target Port Identifier attribute

The Target Port Identifier attribute, if any, contains a target port identifier for a SCSI target port. The target port
identifier is a value by which a SCSI target port is referenced within a SCSI domain.

If a transport protocol standard supports more than one SCSI target port within a SCSI domain, then that
transport protocol standard shall define target port identifiers. If a transport protocol standard only supports
one SCSI target port within a SCSI domain, then that transport protocol standard is not required to define
target port identifiers.

The target port identifier may be reported in a target port name designation descriptor in the Device
Identification VPD page (see SPC-4). If a SCSI target port has a target port identifier and a target port name
see SPC-4 to determine which is reported.
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4.6.6.3 Target Port Name attribute

A Target Port Name attribute, if any, contains an optional name of a SCSI target port that is world wide unique
within the SCSI transport protocol of the SCSI domain of that SCSI target port. A SCSI target port shall have
at most one name. A target port name shall never change and may be used for persistent identification of a
SCSI target port.

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

The target port name may be reported in a target port name designation descriptor in the Device Identification
VPD page (see SPC-4). If a SCSI target port has a target port identifier and a target port name, see"SFC-4 to
determ|ne which is reported.

4.6.6.4|Send Data-In operation

The Sehd Data-In operation implements the Send Data-In SCSI transport protocol Service request (se
5.4.3.2]1) by sending data over the service delivery subsystem.

D

4.6.6.5|Receive Data-Out operation

The Receive Data-Out operation implements the Receive Data-Out SCSttransport protocol service refguest
(see 5.4.3.3.1) by receiving data over the service delivery subsystem:

4.6.6.6|Terminate Data Transfer operation

The Tefminate Data Transfer operation implements the Terminate Data Transfer SCSI transport protogol
service|request (see 5.4.3.4.1) by terminating data transfers.

4.6.6.7|Send Command Complete operation
The Sehd Command Complete operation implements the Send Command Complete SCSI transport protocol
service[response (see 5.4.2.4) by transmiitting command complete information over the service delivery
subsysiem.

4.6.6.8[Task Management Function Executed operation
The Tagk Management Function Executed operation implements the Task Management Function Exeguted
SCSI transport protocol service response (see 7.12.4) by transmitting task management function exequted
informgtion over the.service delivery subsystem.

4.6.7 Task Router class

4.6.7.1|Task Router class overview

The Task Router class (see figure 17) routes commands and task management functions.

In some transport protocols, the task router may check for overlapped command identifiers on commands
(see 5.10).

The task router invokes:

a) the Terminate Data Transfer operation (see 4.6.6.6) of a SCSI target port to terminate data transfers
for a command that it is aborting; and

b) the Send Command Complete operation ((see 4.6.6.7) of a SCSI target port to complete processing a
command.
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Route Command operation

eration is modeled by the following procedure call:

C 2019

Route Command (IN (I_T_L Nexus, Command ldentifier, CDB, Task Attribute, [CRN], [Command

Priority], [First Burst Enabled]))

Input arguments:

I_T_L Nexus: An identifier for the |_T_L nexus routing the command (see 4.6.32.3).

Command Identifier: The numerical identifier identifying the command (see 4.6.31.3).

The Ro
1)

4)
4.6.7.3

This op
R

Input a

CDB: Command descriptor block (see 5.2).

Task Attribute: A value specifying one of the task attributes defined in 8.4. For specific
requirements on the Task Attribute argument see 8.4.

CRN: If a CRN argument is used, then all commands on an |_T_L nexus includ
CRN argument (see 5.1).

Command Priority: The priority assigned to the command (see 8.5).

rst Burst Enabled: An argument specifying that a SCSI transport protocol specific number of
from the Data-Out Buffer are being delivered to the logical unit without w3
for the device server to invoke the Receive Data-Out SCSI transport prot
service.

ute Command operation routes a command to a task manager-as follows:

if the requirements specified by the Reroute Conglomerate’Command operation (see 4.6.7.4
met, then a command associated with a valid subsidiary*logical unit is rerouted to the task man
the administrative logical unit associated with that ‘subsidiary logical unit;

commands associated with a valid logical unit are'routed to the task manager in the specified
unit by invoking the SCSI Command Received operation (see 4.6.21.2) of that task manager;
commands that are associated with an ineorfrect logical unit number in which the ADMINISTRATI
ELEMENT field (see 4.7.6.2) specifies an administrative logical unit (see 4.6.11) are routed to th
manager in that administrative logicalunit by invoking the SCSI Command Received operatior
task manager in the logical unit thatis specified by setting the subsidiary element to zero (i.e.,

identifier to the SCSI Command Received operation; and
commands associated with.an incorrect logical unit number are handled as described in 5.11.

Route Task Management Function operation

eration is modeled by the following procedure call:

foute Task Management Function (IN (Nexus, [Command Identifier], Function Identifier)

guments:

Nexus: An identifier for the |_T nexus (see 4.6.32.2) or, identifier for the |_T_L n€

bytes
iting
beol

are
ager in

ogical

VE

e task

of the
using

the algorithm described in 4.6.10)-without modifying the contents of the |_T_L nexus or the cofnmand

XUS

(See 4.6.323).

Command Identifier: The numerical identifier identifying the command (see 4.6.31.3).

Function Identifier: Argument encoding the task management function to be performed.

The Route Task Management Function operation routes a task management function to one or more task
managers as follows:

1)

2)

if the requirements specified by the Reroute Conglomerate Task Management Functions operation
(see 4.6.7.5) are met, then task management functions associated with a valid subsidiary logical unit
may be rerouted to the task manager in the administrative logical unit associated with that subsidiary

logical unit;
task management functions with a scope of:
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3)

4)

A) |_T_L nexus (e.g., ABORT TASK SET, CLEAR TASK SET, CLEAR ACA, LOGICAL UNIT RESET,

QUERY TASK SET, and QUERY ASYNCHRONOUS EVENT); or
B) I_T_L nexus and command identifier (e.g., ABORT TASK and QUERY TASK) associated
valid logical unit,

with a

are routed to the task manager in the specified logical unit by invoking the Task Management Request

Received operation (see 4.6.21.3) of that task manager;

task management functions with a scope of |_T nexus (e.g., |_T NEXUS RESET) are routed to the
task manager in each logical unit by invoking the Task Management Request Received operation of

each of those task managers; and
task management functions with a scope of:

4.6.7.4

This op

Input a

The prq
specifie
subsidi
specifie

The prq
46.7.2

1)

3)

The prq

A) |_T_L nexus; or
B) |_T_L nexus and command identifier,

associated with an incorrect logical unit are handled as described in 7.12.
Reroute Conglomerate Command operation

eration is modeled by the following procedure call:

Reroute Conglomerate Command (IN (LUN))

guments:

LUN: The LUN for the administrative logical,. unitin a logical unit conglomerate
4.6.10).

cessing of a Reroute Conglomerate Command operation causes the task router to reroute to t
d administrative logical unit (see 4.6.11) the next command received that is associated with an
ary logical unit (see 4.6.26) in the logical unit conglomerate whose administrative logical unit is
d by the LUN argument.

cessing of a Reroute Conglomerate Command operation causes the Route Command operatic
to reroute the next received command.using the following method:

the |_T_L nexus and the command-identifier pair of every command processed by the Route

Command operation is monitored-for a command that is associated with one of the valid subs
logical units in the logical unit.conglomerate whose administrative logical unit is specified by th
argument to the Reroute.€onglomerate Command operation using the method described in 4.
detect the LUNSs of valid subsidiary logical units;

the first command associated with a specified valid subsidiary logical unit is rerouted to the sp|
administrative logical unit by invoking the SCSI Command Received operation (see 4.6.21.2)
administrative logical unit's task manager without modifying the contents of the |_T_L nexus o
command identifier to the Route Command operation; and

after a comimand is rerouted, no other commands are rerouted until a Reroute Conglomerate

Command operation is processed.

cessing of a logical unit reset event (see 6.3.3) causes the task router to discard the task rerod

informdtion’stored for any Reroute Conglomerate Command operations that have not yet resulted in &

see

he
y valid

n (see

diary
e LUN
.10 to

ecified

bf the
I the

ting

comma

nd being rerouted.

Commands that are associated with an incorrect logical unit number (see 5.11) are not affected by the
Reroute Conglomerate Command operation.

4.6.7.5

Reroute Conglomerate Task Management Functions operation

This operation is modeled by the following procedure call:

Reroute Conglomerate Task Management Functions (IN (LUN))
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Input arguments:

LUN: The LUN for the administrative logical unit in a logical unit conglomerate (see
4.6.10).

Until stopped, as described in this subclause, the processing of a Reroute Conglomerate Task Management
Functions operation causes the task router to reroute to the administrative logical unit (see 4.6.11) all task
management functions received that are associated with any valid subsidiary logical unit (see 4.6.26) in the
logical unit conglomerate whose administrative logical unit is specified by the LUN argument.

The processing of a Reroute Conglomerate Task Management Functions operation causes the Route Task
Management Function operation (see 4.6.7.3) to reroute received task management functions using the
followirjg method:

1) |the |_T_L nexus and the command identifier, if any, of every task management function grecegsed by
the Route Task Management Function operation is monitored for a task management function| that is
associated with one of the valid subsidiary logical units in the logical unit conglomerate whose
administrative logical unit is specified by the LUN argument to the Reroute Conglomerate Tas
Management Function operation using the method described in 4.6.10 to detect'the LUNs of yalid
subsidiary logical units; and
2) | any task management function associated with a specified valid subsidiary logical unit is reroyted to
the specified administrative logical unit by invoking the Task Management Request Received
operation (see 4.6.21.3) of that administrative logical unit's task manager without modifying th
contents of the |_T_L nexus or the command identifier, if any, t0 the Route Task Managemen
Function operation.

(1)

The rerputing of task management functions is stopped by the pracessing of a:

a) | Stop Conglomerate Task Management Functions Rerouting operation (see 4.6.7.6); or
b) [logical unit reset event (see 6.3.3).

Task mpnagement functions that are associated with an.incorrect logical unit number (see 5.11) are n¢t
affected by the Reroute Conglomerate Task Management Functions operation.

4.6.7.6(Stop Conglomerate Task Management'Functions Rerouting operation

This operation is modeled by the following)procedure call:

Stop Conglomerate ;Task Management Functions Rerouting (IN (LUN))

Input afguments:

LUN="The LUN for the administrative logical unit in a logical unit conglomerate (see
4.6.10).

The prqcessing of a'Stop Conglomerate Task Management Functions Rerouting operation ends the refouting
of task jnanagement functions:

a) | that-are associated with any valid subsidiary logical unit (see 4.6.26) in the logical unit congloinerate
whose administrative logical unit (see 4.6.11) is specified by the LUN argument; and

b forwhich-raroutinawas haaun by g nriar RBaratita Caonalomarata Task Manaacoamant Evnctione.
FO-WHHEH-EFo Ut g WaS—B e guhoy—apPHE - ~Erotte-ooRgIomerate—1aSkrvrarage e RtuRGHonsS

operation (see 4.6.7.5).

4.6.8 SCSI Initiator Port class
4.6.8.1 SCSI Initiator Port class overview

The SCSI Initiator Port class (see figure 17) connects SCSI initiator devices to a service delivery subsystem.

The SCSI Initiator Port class is associated with the SCSI Initiator Device class (see figure 13).
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The SCSI initiator port invokes:

4.6.8.2

The Ini
initiatorn
If a tran
transpg
one SQ
initiator

the Command Complete Received operation (see 4.6.28.2) of an application client after receiving
command complete information over the service delivery subsystem;

the Received Task Management Function Executed operation (see 4.6.28.3) of an application client
after receiving task management function executed information over the service delivery subsystem;
the Nexus Loss operation (see 4.6.28.4) of an application client in response to an |_T nexus loss (see
6.3.4); and

the Transport Reset operation (see 4.6.28.5) of an application client in response to a hard reset (see
6.3.2).

in Annex B.

Initiator Port Identifier attribute

iator Port Identifier attribute, if any, contains an initiator port identifier for a SCSI initjator port. The
port identifier is a value by which a SCSI initiator port is referenced within a SCSl{domain.

sport protocol standard supports more than one SCSI initiator port within a SCSI'domain, then|that
rt protocol standard shall define initiator port identifiers. If a transport protoeol standard only supports
Sl initiator port within a SCSI domain, then that transport protocol standard is not required to dgefine
port identifiers.

The ini
4.6.8.3

A Initia
unique
shall hg
identifig
A SCS
the SC
made 4
specifig

The inifiator port name is reported by\methods outside the scope of this document.

4.6.8.4

The Se|
reques

4.6.8.5

The Se
transpg

iator port identifier is reported by methods outside the scope of this,document.
Initiator Port Name attribute

or Port Name attribute, if any, contains an optional nameé. of a SCSI initiator port that is world wjde

within the SCSI transport protocol of the SCSI domain*of that SCSI initiator port. A SCSI initiatpr port
ve at most one name. An initiator port name shallinever change and may be used for persisteft
ation of a SCSI initiator port.

transport protocol standard may require that-a SCSI initiator port include a SCSI initiator port name if
51 initiator port is in a SCSI domain of that SCSI transport protocol. The initiator port name may be
vailable to other SCSI devices or SCSlports in the given SCSI domain in SCSI transport protocol
ways.

Send SCSI Command operation

hd SCSI Command-operation implements the Send SCSI Command SCSI transport protocol service
(see 5.4.2.2) by sending a command over the service delivery subsystem.

Send Task/Management Request operation

hd Task Management Request operation implements the Send Task Management Request SGSI
rtprotocol service request (see 7.12.2) by sending a task management function over the servige

delivery-stbsys

csiihevctam
e

4.6.8.6

Get Initiator Port Identifier operation

The Get Initiator Port Identifier operation returns the Initiator Port Identifier attribute, if any, of the SCSI initiator
port to the requesting Discovery class.

4.6.8.7

Get Initiator Port Name operation

The Get Initiator Port Name operation returns the Initiator Port Name attribute, if any, of the SCSI initiator port
to the requesting Discovery class.
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4.6.9 SCSI Target Device class

The SCSI Target Device class (see figure 18) is a SCSI Device class that contains:

a) the Level 1 Hierarchical Logical Unit class (see 4.6.11); and
b) the Logical Unit Conglomerate class (see 4.6.10).

SCSI Target Device

SRR

Y

N

{Each instance of a SCSI

Target Device class shall

contain at least one Level

1 Hierarchical Logical Unit

class or at least one Logical

0.* Unit Conglomerate class} 0.1

Logical Unit Conglomerate Logical Unit Level1 Hierarchical Logical Unjt

¢ JAN ¢
] 0. 1 1

{Each instance of a Level 1
Hierarchical Logical Unit
class shall contain at least
one Hierarchical Logical Unit
or at least one Management
0.* 0..* Logical Unit class}

\

Subsidiary Logical Unit Hierarchical Logical Unit

1 % 0..*
| |

Administrative Logical Unit Management Logical|Unit

JAN

Well Known Logical Unit

Figure 18 — SCSI Target Device class diagram

Each instance of the SCSI Target Device class shall contain the following objects:

a) zero or one level 1 hierarchical logical unit that contains:
A) at least one hierarchical logical unit or management logical unit;
B) zero or more hierarchical logical units;
C) zero or more management logical units; and
D) zero or more well known logical units;
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b)

and

zero or more logical unit conglomerates that contain:
A) one administrative logical unit; and
B) zero or more subsidiary logical units.

Each instance of the SCSI Target Device class shall contain at least one level 1 hierarchical logical unit or
logical unit conglomerate.

Instantiation requirements for the Level 1 Hierarchical Logical Unit class are also described in 4.6.11.

Instantiation requirements for the Logical Unit class are described in 4.6.18.

The SQ
4.6.10

The Lo

a)
b)

Instanti
Adminis

a)

b)

Adminis
device
may ca
toana

The co

a)
b)

The ad

a)
b)

The log
of the 4

_— N . - SESHT PoTtClaSS- (e -

ogical Unit Conglomerate class

pical Unit Conglomerate class (see figure 18) contains:

the Administrative Logical Unit class (see 4.6.11); and
the Subsidiary Logical Unit class (see 4.6.26).

ation requirements for the Logical Unit Conglomerate class are described'in 4.6.9.
strative functionality (see 4.6.11) provided by the device server in thé-administrative logical unit

affect subsidiary logical units, if any, in the logical unit conglomérate when an administrative fy
is performed by the administrative logical unit's device server;-and

represent the administrative logical unit and subsidiary logical units, if any, in the logical unit
conglomerate when a condition is established that affeCts information returned to the applicati
client (e.g., unit attention coalescing (see 5.14.2)).

strative functionality that affects the logical unit conglomerate is requested from outside the SCS
e.g., by an application client). Administrative functionality that represents the logical unit conglo
use information (e.g., asymmetric access stat€) to be transferred outside the SCSI target devic
pplication client).

hditions that cause administrative functionality to be performed include:

requests (i.e., commands) sent.by)application clients; and
events and requests that are ‘outside the scope of this document (e.g., requests received from
the SCSI domain).

ministrative logical unijt and all subsidiary logical units, if any, in a logical unit conglomerate sha

use the logical unit‘conglomerate LUN structure (see 4.7.6.2); and
set the LU_CONG bit to one in their standard INQUIRY data (see SPC-4).

ical unit conglomerate LUN structure (see 4.7.6.2) is constructed to allow the determination of th
dministrative logical unit in a logical unit conglomerate based on the LUN for a subsidiary logica

the su

the same.Joegical unit conglomerate.

the sa%e logical Unit conglomerate. If the bits that specify the subsidiary logical unit in its LUN (i.e., the

IDIARY ELEMENT field) are set to zero, then the resulting LUN is that of the administrative logica

may:

nction

target
Mmerate

b (e.g.,

putside

e LUN
unitin
bits in
unitin

For each subsidiary logical unit within a logical unit conglomerate, the SUBSIDIARY ELEMENT field (see 4.7.6.2)

in each

a)
b)

LUN, if any, shall be:

unique to that subsidiary logical unit; and
identical for all LUNSs for that subsidiary logical unit.


https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

- 66 - ISO/IEC 14776-415:2019 © ISO/IEC 2019

4.6.11 Level 1 Hierarchical Logical Unit class

The Level 1 Hierarchical Logical Unit class (see figure 18 and figure 19) contains:

a) the Hierarchical Logical Unit class (see 4.6.15);

b) the Management Logical Unit class (see 4.6.16);

c) the Well Known Logical Unit class (see 4.6.17); and

d) the Level 2 Hierarchical Logical Unit class (see 4.6.12).

Level 1 Hierarchical Logical Unit

1 Q

1 0. 1

Level 2 Hierarchical Logical Unit

0.1 0.* 0..1

Level 3 Hierarchical Logical Unit

1 Q
0.1 | <2V 0.1

Level 4 Hierarchical Logical Unit

0..1 0..1

~
~<
-~

\\ //

{Eachnstance of a Level 1 Hierarchical Logical Unit class, Level 2
Hierarchical Logical Unit class, Level 3 Hierarchical Logical Unit
class, and Level 4 Hierarchical Logical Unit class shall contain at
0.* least one hierarchical logical unit or at least one well known logical
unit}

Hierarchical Logical Unit

0..*

T

Management Logical Unit

T

Well Known Logical Unit

Figure 19 — Level 1 Hierarchical Logical Unit class

Each instance of a Level 1 Hierarchical Logical Unit class shall contain the following objects:

a) at least one hierarchical logical unit or management logical unit;
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b) zero or more hierarchical logical units;

c) zero or more management logical units;

d) zero or more well known logical units;

e) zero or more level 2 hierarchical logical units;

f) zero or more level 3 hierarchical logical units; and
g) zero or more level 4 hierarchical logical units.

Each instance of a Level 2 Hierarchical Logical Unit class shall contain the following objects:

at least one hierarchical logical unit or management logical unit;
zero or more hierarchical logical units;

zero or more management logical units:

zero or more well known logical units;

zero or more level 3 hierarchical logical units; and

f) | zero or more level 4 hierarchical logical units.

o 0O T QO
—_——— = =

Each irstance of a Level 3 Hierarchical Logical Unit class shall contain the following objects:

at least one hierarchical logical unit or management logical unit;
zero or more hierarchical logical units;

zero or more management logical units;

zero or more well known logical units; and

zero or more level 4 hierarchical logical units.

O QO O T QO
—_——_——

Each irfstance of a Level 4 Hierarchical Logical Unit class shall contain the'following objects:

at least one hierarchical logical unit or management logical.unit;
zero or more hierarchical logical units;

zero or more management logical units; and

zero or more well known logical units.

QO 0O T O
= —

Hierarchical logical units, management logical units, andywell known logical units at each level in the
hierarchical LUN structure are referenced by one of the following address methods:

a) | peripheral device address method (see 4.7.7.2);

b) | flat space addressing method (see 4 £.7.3);

c) | logical unit addressing method (see\4.7.7.4); or

d) | extended logical unit addressing(method (see 4.7.7.5).

All LUNs, except LUN 0 (see 4.7.4),default to vendor specific values. All addressable entities, except well

known [ogical units (see 4.6.17),(may default to vendor specific values or may be defined by an application

client (T.g., by the use of SCC-2 configuration commands (see SCC-2)).

Within

that:
a) | has multipletlogical units that are accessible through SCSI target ports in one SCSI domain; apd
b) [transfers"SCSI operations to a SCSI target device in another SCSI domain through a SCSI initiator

device-and its associated SCSI initiator ports.

he hierarchical LUN\structure there may be SCSI devices each of which contain a SCSI target|device

When (sifig the peripheral device addressing method or the logical unit addressing method the SCSI dpmains
access! it - } hat-h i
attached to these buses shall assign numbers, other than zero, to those buses. The bus numbers shall be
used as components of the LUNs to the logical units attached to those buses, as described in 4.7.7.2 and
4.7.7.4.

When using the peripheral device addressing method or the logical unit addressing method SCSI devices
shall assign a bus number of zero to all the logical units within the SCSI target device that are not connected
to another SCSI domain.

4.6.12 Level 2 Hierarchical Logical Unit class

The Level 2 Hierarchical Logical Unit class (see figure 19) contains:

a) the Hierarchical Logical Unit class;
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b) the Management Logical Unit class;
c) the Well Known Logical Unit class; and
d) the Level 3 Hierarchical Logical Unit class (see 4.6.13).

Instantiation requirements for the Level 2 Hierarchical Logical Unit class are described in 4.6.11.
The Level 2 Hierarchical Logical Unit class is at level 2 within the hierarchical LUN structure.
All hierarchical logical units, management logical units, and well known logical units contained within a level 2

hierarchical logical unit shall have a Dependent Logical Unit attribute (see 4.6.18.4).

4.6.13 Level 3 Hierarchical Logical Unit class

The Leyel 3 Hierarchical Logical Unit class (see figure 19) contains:

a) | the Hierarchical Logical Unit class;

b) | the Management Logical Unit class;

c) | the Well Known Logical Unit class; and

d) | the Level 4 Hierarchical Logical Unit class (see 4.6.14).

Instantiption requirements for the Level 3 Hierarchical Logical Unit class are described in 4.6.11.

The Leyel 3 Hierarchical Logical Unit class is placed at level 3 within the hierarchical LUN structure.
All hierarchical logical units, management logical units, and well known logical units contained within a|level 3
hierarchical logical unit shall have a Dependent Logical Unit attribute (see 4.6.18.4).

4.6.14 Level 4 Hierarchical Logical Unit class

The Leyel 4 Hierarchical Logical Unit class (see figure 19) confains:

a) | the Hierarchical Logical Unit class;
b) | the Management Logical Unit class; and
c¢) | the Well Known Logical Unit class.

Instantiption requirements for the Level 4 Hierarchical Logical Unit class are described in 4.6.11.
The Leyel 4 Hierarchical Logical Unit class-is*placed at level 4 within the hierarchical LUN structure.
All hierarchical logical units, managementiogical units, and well known logical units contained within a|level 4

hierarchical logical unit shall have a Dependent Logical Unit attribute (see 4.6.18.4).

4.6.15 Hierarchical Logical Unijt class

The Higrarchical Logical-Unit class (see figure 20) is a Logical Unit class (see 4.6.18) with the additional
characteristics defined in-this subclause.

a) | the Mahagement Logical Unit class (see 4.6.16); or
b) [theWell Known Logical Unit class (see 4.6.17).

logical unit (see 4.6.12), level 3 hierarchical logical unit (see 4.6.13), or level 4 hierarchical logical unit (see
4.6.14).

A hierarchical logical unit:
a) shall have one or more LUNSs; and
b) may have a Dependent Logical Unit attribute (see 4.6.18.4).

4.6.16 Management Logical Unit class

The Management Logical Unit class (see figure 20) is a Hierarchical Logical Unit class (see 4.6.15) with the
additional characteristics defined in this subclause.
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A management logical unit:

a)
b)

shall support access to management functions (see FCP-4); and
may support other features only for the purposes of device management.

4.6.17 Well Known Logical Unit class

The Well Known Logical Unit class (see figure 20) is a Management Logical Unit class (see 4.6.15) with the
additional characteristics defined in this subclause.

Well known logical units are addressed using the well known logical unit addressing method (see 4.7.7.5.2) of

extend
are def

Ifa SC
known
an inco|

A well 4
Access
All well

a)
b)

A SCSI
transpd

The na

designation descriptor for SCSI target devices (see SRC+4).

4.6.18
4.6.18.

The Lo

a)
b)
c)
d)
The Lo
a)
b)

c)
d)

d loqgical unit addressing (see 4.7.7.5). Each well known logical unit has one W-LUN. W-LUN

alues

ned in SPC-4.

51 target port receives a command or a task management function specifying a W-LUN and thg
ogical unit specified by the W-LUN does not exist, the task router shall follow the rules:fof prog
Frect logical unit number described in 5.11 and 7.12.

nown logical unit shall support all the commands defined for it.
to well known logical units shall not be affected by access controls (see SRC-4).
known logical units:

shall not have logical unit names; and
shall identify themselves using the SCSI device names of the SCSI device in which they are
contained.

target device may have multiple SCSI device names if the\SCSI target device supports multipl
rt protocols (see 4.6.9).

me used to identify the well known logical unit is indicated in the Device Identification VPD pag

L ogical Unit class
| Logical Unit class overview

pical Unit class (see figure 20) contains:

the Device Server class (see4.6.19);

the Task Manager class (see 4.6.21);

the Copy Manager class (see 4.6.20); and
the Task Set class(see 4.6.22).

pical Unit class (see figure 20) may be substituted with:

the Hierarchical Logical Unit class (see 4.6.15);

the Management Logical Unit class (see 4.6.16);
the Well Known Logical Unit class (see 4.6.17);

the' Administrative Logical Unit class (see 4.6.25); or

well
essing

e SCSI

e)

the - Subscidisanel oaical Unit elase (cea- 4 6 26)
------------- YE=0g1cat- o655 566-4-6=9-
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Figure 20 — Logical Unit class diagram
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Each instance of a Logical Unit class shall contain the following objects:

a) one device server;

b) one task manager that shall contain:
A) zero or more task management functions;

C) zero or one copy manager; and

d) one or more task sets each of which shall contain:
A) zero or more commands.

The logical unit is the class to which commands are sent. One of the logical units within the SCSI target
shall be accessed using the LUN 0 or the REPORT LUNS well known logical unit.

removdl of a subsidiary logical unit or creation of a subsidiary logical unit), then each subsidiary logica
device perver in a logical unit conglomerate whose subsidiary logical unit inventery*has changed shall
establigh a unit attention condition (see 5.14) for the SCSI initiator port associated with every |_T nexy
the additional sense code set to REPORTED LUNS DATA HAS CHANGEDuntess otherwise specified
applicaple command standard. The unit attention conditions are coalesged as described in 5.14.2.

Data, iflany, contained within a logical unit may be duplicated in whole€Zar part on a different logical uni.

synchrgnization of that data between multiple logical units is outside.the scope of this document.
4.6.18.2 LUN attribute
The LUN attribute identifies the logical unit within a SGShtarget device when accessed by a SCSI targ

If any lggical unit within the scope of a SCSI target deyice includes one or more hierarchical logical un
a Dependent Logical Unit attribute (see 4.6.18.4)\in,its composition, then all LUNs within the scope of

device

al unit),

pciated
unless

h (e.g.,
unit’s

s, with
by the

The

bt port.
ts with
the

scribed

cal unit

conglormnerates within the scaope of the SCSI target device, then all LUNs should have the format desciibed in

The 641bit or 16-bit quahtity called a LUN is the value assigned to the LUN attribute defined by this doc
The fields containing.the acronym LUN that compose the LUN attribute are historical nomenclature
anomalies, not LUN-attributes. LUN attributes having different values represent different LUNs, regard
any implications\to the contrary in 4.7 (e.g., LUN 00000000 00000000h is a different LUN from LUN 40(
00000gJ00h@nd LUN O0FF0000 00000000h is a different LUN from LUN 40FFO000 00000000h).

The myltiplicity of the LUN attribute is specified by the Administrative Logical Unit class (see 4.6.11),

ument.

less of
00000

Subsidiary Logical Unit class (see 4.6.26), Hierarchical Logical Unit class (see 4.6.15), and Well Known

Logical Unit class (see 4.6.17).

See 4.7 for a definition of:
a) the construction of LUNs to be used by SCSI target devices; and
b) incorrect logical unit numbers.

4.6.18.3 Logical Unit Name attribute

The Logical Unit Name attribute identifies a name 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 for

persistent identification of a logical unit.
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Logical unit name(s) are required as follows:

a) one or more logical unit names if the logical unit is not a well known logical unit; or
b) zero logical unit names if the logical unit is a well known logical unit.

The name used to identify the logical unit is reported in the logical unit name designation descriptor in the
Device Identification VPD page (see SPC-4).

4.6.18.4 Dependent Logical Unit attribute

The Dependent Logical Unit attribute identifies a hierarchical logical unit that is:

a) [addressedwithima terarchica CoN-strocture when thathierarchicat fogicat unit Tesides ata fpwer
numbered level in the hierarchy (i.e., when more than one level of hierarchy is used, no hierarchical
logical unit within level 1 contains a Dependent Logical Unit attribute while all hierarchicallegical units
within level 2, level 3, and level 4 do contain a Dependent Logical Unit attribute); or
b) | addressed with the logical unit addressing method (see 4.7.7.4) via another logical*unit at the [same
numbered level in the hierarchy.

Any instance of a Hierarchical Logical Unit class that contains a Dependent Logical'Unit attribute shallj utilize
the hiefarchical LUN structure defined in 4.7.6.3. If any hierarchical logical unit within a SCSI target dgvice
includep a Dependent Logical Unit attribute, then:

a) | all hierarchical logical units within the SCSI target device shall fortmat’all LUNs as described ir} 4.7.6;
and
b) [LUN O, if any, or the REPORT LUNS well known logical unityif-any, (see SPC-4) shall set the HISup
bit to one in the standard INQUIRY data.

4.6.18.p Device Type attribute
The Degvice Type attribute identifies the device type (e:g.; direct access block device or sequential-access
device)implemented by the logical unit as specified by the PERIPHERAL DEVICE TYPE field in the standafd
INQUIRY data (see SPC-5) and VPD parameters«{(see command standards and protocol standards).
4.6.19 Device Server class

4.6.19.1 Device Server class overview

The Dgvice Server class (see figure 20) processes commands (see 4.6.23) from the task set (see 4.6]22).
The Dgvice Server class maybe substituted with the Copy Manager class (see 4.6.20).

The deyice server invokes:

a) |the Send Data-In operation (see 4.6.6.4) of a SCSI target port to send data to the data-in buffgr;
b) | the Receive-Data-Out operation (see 4.6.6.5) of a SCSI target port to receive data from the dgta-out
buffer;

c) | the/ferminate Data Transfer operation (see 4.6.6.6) of a SCSI target port to terminate data trapsfers
faracommand that it is aborting; and

command.

4.6.19.2 Data-In Delivered operation

The Data-In Delivered operation implements the Data-In Delivered SCSI transport protocol service
confirmation (see 5.4.3.2.2) by completing processing of sent data.

4.6.19.3 Data-Out Received operation

The Data-Out Received operation implements the Data-Out Received SCSI transport protocol service
confirmation (see 5.4.3.3.1) by completing processing of received data.


https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

ISO/IEC 14776-415:2019 © ISO/IEC 2019 -73 -

4.6.19.

4 Data Transfer Terminated operation

The Data Transfer Terminated operation implements the Data Transfer Terminated SCSI transport protocol
service confirmation (see 5.4.3.4.2) by completing processing of a data transfer termination.

4.6.20

4.6.20.

Copy Manager class

1 Copy Manager class overview

The Copy Manager class (see figure 20) is a kind of application client and a kind of device server (see figure
13) that processes third-party copy commands (see SPC-4) from the task set (see 4.6.22) and their

associdted copy operations (see SPC-4).

4.6.20.

The Cr

a reprepentation of specified data that may be exchanged with other application clients

4.6.20.

The Pri

4.6.21
4.6.21.

The Ta

a)

Instantigtion requirements for the Task Manager.class are described in 4.6.18.1.

Instantigtion requirements for the Task Manager class are also described in 4.6.18.1.

The Ta

The tagk manager invokes:

4.6.21.

P Create ROD Token operation

bate ROD Token operation creates a ROD token (see SPC-4) and returns it to an application ¢

B Process ROD Token operation

Fask Manager class
| Task Manager class overview

5k Manager class (see figure 20) contains:

the Task Management Function class (see 4;6.24).

bk Manager class (see figure 20). processes task management functions (see 4.6.24).

the Terminate Data Transfer operation (see 4.6.6.6) of a SCSI target port to terminate data tra
for a command that the task manager is aborting;

processing a taskymanagement function;

the Terminate Data Transfer operation (see 4.6.6.6) of a SCSI target port to terminate data tra
for a comfand that it is aborting; and

the Send.Command Complete operation (see 4.6.6.7) of a SCSI target port to complete proce
command.

- SCSI-Command-Received-operation

ent as

bcess ROD Token operation converts a ROD token (see SPC-4) received from an application dient
into the data represented by the ROD token.

hsfers

the Task Management Function Executed operation (see 4.6.6.8) of a SCSI target port to complete

hsfers

5sing a

The SCSI Command Received operation implements the SCSI Command Received SCSI transport protocol

service

indication (see 5.4.2.3).

To process the SCSI Command Received operation, the task manager creates a command (see 4.6.23)
based on the |_T_L Nexus argument, Command Identifier argument, CDB argument, Task Attribute
argument, CRN argument, Command Priority argument, and First Burst Enabled argument and places the
command into a task set (see 4.6.22).
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4.6.21.3 Task Management Request Received operation
The Task Management Request Received operation implements the Task Management Request Received
SCSi transport protocol service indication (see 7.12.3).

To process the Task Management Request Received operation, the task manager creates a task
management function (see 4.6.24) based on the |_T_L Nexus argument, |_T Nexus argument, Command
Identifier argument, and Function Identifier argument.

4.6.21.4 Data Transfer Terminated operation

The DataTransfer Termimated operatiom imptements the Data Transfer Termimated-SCStransportprotocol

service|confirmation (see 5.4.3.4.2) by completing processing of a data transfer termination.
4.6.21.9 Nexus Loss operation

The Nexus Loss operation implements the Nexus Loss SCSI transport protocol service.indication (seq 6.4.2)
by progessing an |_T nexus loss (see 6.3.4).

4.6.21.6 Transport Reset operation

The Trgnsport Reset operation implements the Transport Reset SCSI transport protocol service indicgtion
(see 6.4.3) by processing a hard reset (see 6.3.2).

4.6.21.Y Power Loss Expected operation

The Power Loss Expected operation implements the PowerLoss Expected SCSI transport protocol sgrvice
indicatipn (see 6.4.4) by processing a power loss expected{see 6.3.5).

4.6.22 Task Set class

The Tagk Set class (see figure 20) contains:

a) | the Command class (see 4.6.23).
Instantigtion requirements for the Task Set class are described in 4.6.18.1.
Instantigtion requirements for the Task Set class are also described in 4.6.18.1.

The intgractions among the commands in a task set are determined by the requirements for task set
managé¢ment specified in clause 8 and the ACA requirements specified in 5.9. The number of task sets per
logical unit and the boundaries between task sets are governed by the TST field in the Control mode page (see
SPC-4).

4.6.23 Command\class

4.6.23.1 Command class overview

The Command class (see figure 20) represents a request to a logical unit to do work.

The command persists until a device server, a task manager, or a task router invokes the Send Command
Complete operation (see 4.6.6.7). For an example of the processing for a command see 5.7.

4.6.23.2 I_T_L Nexus attribute

The |_T_L Nexus attribute contains an identifier that represents the |_T_L nexus through which the command
was received.

The Command class constructs the |_T_L Nexus attribute using the following attributes:

a) Initiator Port Identifier (see 4.6.8.2);
b) Target Port Identifier (see 4.6.6.2); and


https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

ISO/IEC 14776-415:2019 © ISO/IEC 2019 -75 -

c) LUN (see 4.6.18.2).
4.6.23.3 Command Identifier attribute
The Command Identifier attribute contains the identifier of the command (see 4.6.31.3).
4.6.23.4 Task Attribute attribute

A Task Attribute attribute (see 8.4) contains the task attribute (e.g., SIMPLE task attribute, ORDERED task
attribute, HEAD OF QUEUE task attribute, ACA task attribute) of a command.

4.6.23.5 CDB attribute

The COB attribute contains a CDB (see 5.2 and SPC-4) that defines the work to be performed‘by-a logical

unit.
4.6.23.6 CRN attribute

The CRN attribute, if any, contains the CRN of the command (see 5.1).

4.6.23.f Command Priority attribute

The Cgmmand Priority attribute, if any, contains the priority of the command (see 8.5).
4.6.23.8 Status attribute

The Stqtus attribute contains the status for the completed command (see 5.3).

4.6.23.9 Sense Data attribute

The Sepse Data attribute, if any, contains the sense data for the completed command (see 5.13).

4.6.23.10 Sense Data Length attribute

The Sehse Data Length attribute, if any, contains the length of the sense data for the completed comnpand

(see 5.13).

4.6.23.11 Service Responséattribute

4.6.23.12 Status Qualifier attribute

The Stqtus Qualifier attribute, if any, contains additional status information for the completed commang
5.3.2 apnd5.472.5).

4.6.23.13 First Burst Enabled attribute

ice Response (atfribute, if any, contains the service response for the completed command (sde 5.1).

(see

The First Burst Enabled attribute, if any, specifies that first burst for the command is enabled (see 5.4.3).

4.6.23.14 Device Server Buffer attribute

The Device Server Buffer attribute, if any, contains the Device Server Buffer argument used for Send Data-In

procedure calls (see 5.4.3.2.1) and Receive Data-Out procedure calls (see 5.4.3.3.1).
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4.6.23.15 Application Client Buffer Offset attribute

The Application Client Buffer Offset attribute contains the Application Client Buffer Offset argument used for
Send Data-In procedure calls (see 5.4.3.2.1) and Receive Data-Out procedure calls (see 5.4.3.3.1).

4.6.23.16 Request Byte Count attribute

The Request Byte Count attribute contains the Request Byte Count argument used for Send Data-In
procedure calls (see 5.4.3.2.1) and Receive Data-Out procedure calls (see 5.4.3.3.1).

4.6.23.17 Delivery Result attribute

The Delivery Result attribute contains the Delivery Result argument from a Data-In Delivered precedyre call
(see 5.4.3.2.2) or a Data-Out Received procedure call (see 5.4.3.3.2).

4.6.24 Task Management Function class
4.6.24.1 Task Management Function class overview
The Tagk Management Function class (see figure 20) represents a SCSI task'management function (gee
clause
The tagk management function persists until a task manager invokes the Task Management Function
Executed operation (see 4.6.6.8). For an example of the processing fot.a task management function s¢e 7.13.
4.6.24.2 Function Identifier attribute
The Fuhction Identifier attribute contains the function identifier (see 7.12).
I_T Nexus attribute
Nexus attribute contains an identifier that represents the |_T nexus affected by the task management
(see table 55).
The Tagk Management Function class canstructs the |_T nexus attribute using the following attributes
a) | Initiator Port Identifier (see 4.6.8.2); and
b) | Target Port Identifier (se€ 4:6.6.2).
4.6.24.4 |_T_L Nexus attribute
The |_T_L Nexus attribute contains an identifier that represents the |_T_L nexus, if any, affected by the task
managément function(see table 55).
The Tagk Management Function class constructs the |_T_L Nexus attribute using the following attribufes:

a) | Initiator Port Identifier (see 4.6.8.2);
b) | Target Port Identifier (see 4.6.6.2); and
c) LUN (see 4.6.18.2).

4.6.24.5 Command ldentifier attribute

The Command Ildentifier attribute, if any, contains the command identifier of the command affected by the task
management function (see table 55).

4.6.24.6 Service Response attribute

The Service Response attribute contains the service response for the completed task management function
(see 7.12.4).
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4.6.24.7 Additional Response Information attribute

The Additional Response Information attribute, if any, contains any additional response information for the
task management function (see clause 7).

4.6.25 Administrative Logical Unit class
4.6.25.1 Administrative Logical Unit class overview

The Administrative Logical Unit class is a Logical Unit class (see 4.6.18) with the additional characteristics
defined in 4.6.11.

The administrative functionality provided by an administrative logical unit shall not affect logical units:qutside
the logigcal unit conglomerate.

An adnjinistrative logical unit shall have one or more LUNSs.
An adnjinistrative logical unit shall not:

a) | contain the Dependent Logical Unit attribute (see 4.6.18.4); or
b) [ be a well known logical unit (see 4.6.17).

4.6.25.2 Rerouted commands and task management functions
4.6.25.2.1 Overview

The tagk router (see 4.6.7) may route a command or task management function from subsidiary logicgl units
to the gdministrative logical unit for the following reasons:

a) | the command is associated with a subsidiary logical unit that is not valid (see 4.6.25.2.2);
b) | the rerouting of a command was requested by.the administrative logical unit (see 4.6.25.2.3); pnd

c) | the rerouting of all task management functions was requested by the administrative logical unit (see
4.6.25.2.4).

The administrative logical unit's device serversand task manager shall monitor the |_T_L Nexus argumgnt and
command identifier, if any, for each received,command and task management function to detect the d¢livery
of a conmand or task management function that is associated with a subsidiary logical unit.

4.6.25.2.2 Commands rerouted due’to incorrect logical unit selection

If task fouter processing causes‘an administrative logical unit's device server to receive a command
associdted with an incorrectlogical unit number for a subsidiary logical unit (see 4.6.7.2), then the dejice
server:

a) | shall terminate the command with CHECK CONDITION status, with the sense key set to ILLE/GAL

REQUEST; and with the additional sense code set to SUBSIDIARY LOGICAL UNIT NOT

CONFIGURED;

b) | shallignore the value of the NACA bit in the CDB; and

c) | shall not establish an ACA condition in the administrative logical unit based on the delivery of
CHECK CONDITION related to an incorrect logical unit number for a subsidiary logical unit.

jO)

4.6.25.2.3 Command rerouting in response to an administrative logical unit request

An administrative logical unit may manage its logical unit conglomerate (e.g., for unit attention coalescing (see
5.14.2)) by requesting the task manager reroute to the administrative logical unit's device server one
command that an application client sends to a device server in one of the subsidiary logical units. The
administrative logical unit's device server causes one command to be rerouted by invoking the Reroute
Conglomerate Command operation (see 4.6.7.4) in the task router (see 4.6.7).
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If a command associated with a subsidiary logical unit is rerouted as a result of the processing of a Reroute
Conglomerate Command operation, then the administrative logical unit's device server processes the

comma

a)

nd as follows:

if:

A) the command is allowed to terminate with CHECK CONDITION status (e.g., commands other
than the INQUIRY command);

B) the subsidiary logical unit with which the command is associated is not in a condition that requires
the return of a status that has a higher status precedence (see 5.3.3) than that of the highest
precedence unit attention (see 5.14.1) in the administrative device server's coalesced unit
attentions queue (see 5.14.2); and

4.6.25.

An adn
5.14.2)

C)thesubsidary fogicat unit withwhich the commmand s associated does not rave a umnitattgntion
condition in its queue that has a higher unit attention precedence (see 5.14.1) than that-of{the
highest precedence unit attention in the administrative device server's coalesced unit atteptions
queue,

then the administrative logical unit's device server shall:

A) not begin processing for the command,;

B) terminate the command with CHECK CONDITION status and set the sense data to indicate the
appropriate logical unit conglomerate condition (e.g., a unit attention‘eondition); and

C) if the NACA bit is set to one in the CDB (see 5.2), then establish an. ACA condition (see 5.9)[for the
subsidiary logical unit associated with the command;

or

if:

A) the command is not allowed to terminate with CHECK CONDITION status (e.g., an INQUIRY
command);

B) the subsidiary logical unit with which the command is associated is in a condition that requires the
return of a status that has a higher status precedence (see 5.3.3) than that of the highest
precedence unit attention condition (see-5.14.1) in the administrative device server's coal¢sced
unit attentions queue (see 5.14.2); or.

C) the subsidiary logical unit with whichithe command is associated has a unit attention condition in
its queue that has a higher unit attention precedence (see 5.14.1) than that of the highest
precedence unit attention condition in the administrative device server's coalesced unit attgntions
queue,

then the administrative logical unit's device server:

1) shall invoke the Route Command operation (see 4.6.7.2) to route the command to the corfect
subsidiary logicahunit; and
2) may invoke-the/Reroute Conglomerate Command operation (see 4.6.7.4) to request that the task
router reroute another command associated with a subsidiary logical unit.

.4 Taskrmanagement function rerouting in response to an administrative logical unit request

inistrative logical unit may manage its logical unit conglomerate (e.g., for unit attention coalescing (see
byrequesting the task manager to reroute to the administrative logical unit's task manager zeTo or

more task management function requests that an application client sends to a task manager in any of the
subsidiary logical units. The administrative logical unit's device server causes zero or more task management
function requests to be rerouted by invoking the following task router operations:

a)

b)

Reroute Conglomerate Task Management Functions operation (see 4.6.7.5) to begin the rerouting of
task management function requests, if any; and

Stop Conglomerate Task Management Functions Rerouting operation (see 4.6.7.6) to stop the
rerouting of task management function requests.
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k management function request associated with a subsidiary logical unit is rerouted as a result of the
sing of a Reroute Conglomerate Task Management Functions operation, then the administrative logical

unit's task manager processes the task management function as follows:

a)

b)

4.6.26

4.6.26.

The Supsidiary Logical Unit class is a Logical Unit class (see 4.6.18) with the additional characteristics
defined in 4.6.26.

A subs

a)
b)

If a subsidiary logical unit has no LUNSs:

a)
b)

A subs
a)
b)

4.6.26.

The Binding attribute identifies a Subsidiary Logical Unit class as:

a)

b)

4.6.26.

The Hagst Bind Identifier attribute identifies the relationships, if any, between a subsidiary logical unit, g
adminigtrative {ogical unit, and an application client as described in SPC-5.

if the task management function is a QUERY ASYNCHRONOUS EVENT, then the administrative
logical unit's task manager shall process the QUERY ASYNCHRONOUS EVENT as described in
7.10; or

if the task management function is not a QUERY ASYNCHRONOUS EVENT (see 7.10), then the
administrative logical unit's task manager shall cause the task management function to be processed
by invoking the Task Management Request Received operation (see 4.6.21.3) in the task manager of
the subsidiary logical unit associated with the task management function.

Subsidiary Logical Unit class

| Subsidiary Logical Unit class overview

diary logical unit:

may be contained in one or more logical unit conglomerates (see 4.,6.10); and
has zero or more LUNSs.

the task sets are empty (i.e., contain no commands); and
the task manager contains no task management functions.

diary logical unit shall not:
contain the Dependent Logical Unit attribute (see'4.6.18.4); or
be a well known logical unit (see 4.6.17).

P Binding attribute

bound (i.e., has a relationship/between a subsidiary logical unit, an administrative logical unit, pnd an
application client identified\by’a host bind identifier as defined in SPC-5); or
unbound (i.e., has no assigned relationship between a subsidiary logical unit, an administrative|logical
unit, and an application client as defined in SPC-5).

B Host Bind Identifier attribute

=}
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4.6.27 SCSiI Initiator Device class

A SCSI Initiator Device class (see figure 21) is a SCSI Device class that contains:

a) the Application Client class (see 4.6.28); and
b) the Discovery class (see 4.6.32).

SCSiI Initiator Device

0.r

Application Client

¢ ? JAN
1 1 1 1.%
puts application client get
commands into nexus
1
1 1.% !
Application Client Task Set DS CONOTY)
|_T Nexus[1..¥]
I_T_L Nexus[1..%]
1 Return |_T Nexus()
. Return |_T_L Nexus()
0. 0.
Application Client Command | [Application Client Task Management Function
T _L Nexus[1] Function Identifier[1]
Command Ildentifier[1] |_T Nexus[0..1]
CDB[1] I_T_L Nexus[0..1]
Task Attribute[1] Command Identifier[0..1]
Status[1] Service Response|[1]
Service Response[4] Additional Response Information[0..1]

Data-In Buffer{0..1]
PData-In Buffer'Size[0..1]
Data-Out Buffer[0..1]
Data-Qut Buffer Size[0..1]
CRN{O..1]

Command Periority[0..1]
First Burst Enabled[0..1]
Sense Data[0..1]

Sense Data Length[0..1]
Status Qualifier[0..1]

Figure 21 — SCSiI Initiator Device class diagram

Each instance of a SCSI Initiator Device class shall contain the following objects:

a) one discovery; and
b) one or more application clients that contain:
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A) zero or more application client task management functions; and
B) one application client task set that contains:
a) zero or more application client commands.

The SCSI Initiator Device class is associated with the SCSI Initiator Port class (see figure 13).
4.6.28 Application Client class
4.6.28.1 Application Client class overview

An Application Client class (see figure 21) contains:

a) |the Application Client Task Management Function class (see 4.6.29); and
b) | the Application Client Task Set class (see 4.6.30).

The Application Client class may be substituted with the Discovery class (see 4.6.28).
Instantigtion requirements for the Application Client class are described in 4.6.27.
Instantigtion requirements for the Application Client Task Set class are described in 416:27.

An application client originates a command by:

a) |requesting |_T_L nexus information for that application client command’by invoking the Returr
Nexus operation (see 4.6.32.5) of the Discovery class;
b) | creating an application client command (see 4.6.31) and placing that application client command into
the application client task set; and

c¢) | invoking the Send SCSI Command operation (see 4.6.8.4)0f a SCSI initiator port.

T L

The application client deletes an application client commandfrom the application client task set after
determining that the command has completed according tothe‘command lifetime rules in 5.5 (e.g., progessing
the Commmand Complete Received operation).

An application client originates a task management function by:

a) | requesting I_T_L nexus information or | T>\nexus information for that application client task
management function by invoking the-Return |_T Nexus operation (see 4.6.32.4) or the Returr
Nexus operation (see 4.6.32.5) of the Discovery class;

b) | creating an application client task management function (see 4.6.29); and

c) |invoking the Send Task Management Request operation (see 4.6.8.5) of a SCSI initiator port.

T L

The application client deletes an(application client task management function after determining that th¢ task
managé¢ment function has completed according to the task management function lifetime rules in 7.11{(e.g.,
processing the Received Task'Management Function Executed operation).

The application client may request processing of a task management function for:

a) | a logical unitthrough a request directed to the task manager within the logical unit; or
b) | all logicahuinits known by a task router through a request directed to the task router within the SCSI
target-port.

The intgractions between the task manager, task router, and the application client when a task managgment

requestis-processed-are-shown-i—+13-

4.6.28.2 Command Complete Received operation

The Command Complete Received operation implements the Command Complete Received SCSI transport
protocol service confirmation (see 5.4.2.5) by completing the processing of a command.

4.6.28.3 Received Task Management Function Executed operation
The Received Task Management Function Executed operation implements the Received Task Management

Function Executed SCSI transport protocol service confirmation (see 7.12.5) by completing the processing of
a task management function.
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4.6.28.4 Nexus Loss operation

The Nexus Loss operation implements the Nexus Loss SCSI transport protocol service indication (see 6.4.2)
by processing an |_T nexus loss (see 6.3.4).

4.6.28.5 Transport Reset operation

The Transport Reset operation implements the Transport Reset SCSI transport protocol service indication
(see 6.4.3) by processing a hard reset (see 6.3.2).

ement
function (see clause 7).

4.6.29.2 Function Identifier attribute

The Fuhction Identifier attribute contains a function identifier (see 7.12).
4.6.29.8 I_T Nexus attribute

The |_T Nexus attribute contains an identifier that represents the |_{I nexus affected by the task management

function (see table 55).

The Application Client Task Management Function class constructs the |_T nexus attribute using the foJlowing
attributes:

a) | Initiator Port Identifier (see 4.6.8.2); and
b) | Target Port Identifier (see 4.6.6.2).

4.6.29.4 |_T_L Nexus attribute
The |_T_L Nexus attribute contains an identifier that represents the |_T_L nexus, if any, affected by the task

managément function (see table 55).

The Application Client Task Management Function class constructs the |_T_L Nexus attribute using th
following attributes:

a) | Initiator Port Identifier (see 4.6.8.2);
b) | Target Port Ideftifier (see 4.6.6.2); and
c) |LUN (see 4.6:18.2).

[¢]

4.6.29.5 Command ldentifier attribute

The Command Identifier attribute, if any, contains the command identifier of the command affected by the task

managereni-fonction{see-table-55)-

4.6.29.6 Service Response attribute

The Service Response attribute contains the service response (see clause 7).
4.6.29.7 Additional Response Information attribute

The Additional Response Information attribute, if any, contains any additional response information for the
task management function (see clause 7).
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4.6.30 Application Client Task Set class

The Application Client Task Set class (see figure 21) contains:
a) the Application Client Command class (see 4.6.31).

Instantiation requirements for the Application Client Task Set class are described in 4.6.27.

The interactions among the application client commands in an application client task set are not specified in

this document.

4.6.31 Application Client Command class

4.6.31.1 Application Client Command class overview

The Application Client Command class (see figure 21) represents a request to a logical unit to' dé worl
clause p). A new command causes the creation of an application client command. The application clig
command persists until a command complete response is received or until the command,is completed
task mganagement function or exception condition. For an example of the processingfor-a command s
4.6.31.2 I_T_L Nexus attribute

The |_T_L Nexus attribute contains an identifier that represents the |_T L nexus of the command (sed
4.6.32.8).

The Application Client Command class constructs the |_T_L Nexus.attribute using the following attriby

a) | Initiator Port Identifier (see 4.6.8.2);
b) | Target Port Identifier (see 4.6.6.2); and
c) | LUN (see 4.6.18.2).

4.6.31.83 Command ldentifier attribute

(see
Int

by a
e 5.7.

tes:

A Cominand ldentifier attribute is assigned by asSCSI initiator device to uniquely identify one command in the

contex{| of a particular I_T nexus or |_T_L nexus, allowing more than one command to be outstanding
I_T_L rlexus at the same time.

Each SCSI transport protocol defines.the following limits on the command identifier to be used by SCS
port that SCSI transport protocol:

a) | the size of the command identifier, up to a maximum of 64 bits;
b) | the scope of the command identifier (see table 13); and

or that

| ports

c) | whether the command identifier scope is shared with other uses (e.g., task management function

identifiers).
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Table 13 defines the command identifier scopes.

Table 13 — Command identifier scopes

Command
identifier Description Application client rules 2
scope
E . . . The application client should have no more than one
ach logical unit accessible .
, N , Execute Command procedure call in progress based
|_T L nexus PO TS S ot HTet POTE on the command lifetime defined in 5.5 with:
= has its own command )
identifiers. a) thesamel T L nexus; ar.u.j
b) the same command identifier.
The application client should have no,more than ¢ne
All logical units accessible Execute Command procedure calkin progress based
I_T|nexus through the SCSI target port on the command lifetime defined'in 5.5 with:
share command identifiers. a) the same |_T nexus; and
b) the same command jdentifier.
@ |f the application client violates this recommendation, then the task mamnager or task router may detect
an overlapped command (see 5.10).

SCSiI trpnsport protocols may define additional restrictions on command identifier assignments (e.g., relquiring
command identifiers to be unique per |_T nexus or per |_T_I nexus, or sharing command identifier vajues
with other uses such as task management functions).
4.6.31.4 CDB attribute

The COB attribute contains a CDB (see 5.2 and.SPC-4) that defines the work to be performed by a logifal unit
(see 5.4.2.2).

4.6.31.p Task Attribute attribute

The Tagk Attribute attribute (see8.4) contains the task attribute (e.g., SIMPLE task attribute, ORDERED task
attribute, HEAD OF QUEUE task attribute, ACA task attribute) of a command (see 5.4.2.2).

4.6.31.6 Status attribute
The Status attribute“contains the status (see 5.3) of the completed command (see 5.4.2.5).
4.6.31.Y Service-Response attribute

The Sefvice’Response attribute contains the service response for the completed command (see 5.4.2}5).

4.6.31.8 Data-In Buffer attribute

The Data-In Buffer attribute, if any, contains the Data-In Buffer argument from an Execute Command
procedure call (see 5.1).

4.6.31.9 Data-In Buffer Size attribute

The Data-In Buffer Size attribute, if any, contains the Data-In Buffer Size argument from an Execute
Command procedure call (see 5.1).
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4.6.31.10 Data-Out Buffer attribute

The Data-Out Buffer attribute, if any, contains the Data-Out Buffer argument from an Execute Command
procedure call (see 5.1).

4.6.31.11 Data-Out Buffer Size attribute

The Data-Out Buffer Size attribute, if any, contains the Data-Out Buffer Size argument from an Execute
Command procedure call (see 5.1).

4.6.31.12 CRN attribute

The CRN attribute, if any, contains the CRN of the command (see 5.1).

4.6.31.13 Command Priority attribute

The Cgmmand Priority attribute, if any, contains the priority (see 8.5) of the command (see 8.5).
4.6.31.14 First Burst Enabled attribute

The Firgt Burst Enabled attribute, if any, specifies that first burst for the comimand is enabled (see 5.4.3.1).
4.6.31.15 Sense Data attribute
The Sehse Data attribute, if any, contains the sense data (see 5.13)for the completed command (see §.4.2.5).
4.6.31.16 Sense Data Length attribute

The Sehse Data Length attribute, if any, contains the length of the sense data (see 5.13) for the completed
commdnd (see 5.4.2.5).

4.6.31.17 Status Qualifier attribute

The Status Qualifier attribute, if any, contains additional status information for the completed command (see
5.3.2).

4.6.32 Discovery class
4.6.32.1 Discovery class overview

The Digcovery class.(see figure 21) is an Application Client class (see 4.6.28) with the additional
characferistics defined in this subclause.

The Digcovery-class queries:

A) logical unit names, if any;

B) relative port identifiers, if any;

C) target port identifiers; and

D) target port names, if any;

c) SCSlinitiator ports to determine:

A) initiator port identifiers by invoking the Get Initiator Port Identifier operation (see 4.6.8.6) of that
SCSl initiator port; and

B) initiator port names, if any, by invoking the Get Initiator Port Name operation (see 4.6.8.7) of that
SCSil initiator port;

and
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d) the SCSI domain to determine:
A) |_T nexuses within the SCSI domain; and
B) I_T_L nexuses within the SCSI domain.

The method used by the Discovery class to determine the |_T nexus and |_T_L nexus within the SCSI domain
may be defined by a SCSI transport protocol standard (e.g., discovery in SPL-3).

The Discovery class is associated with:

a) the SCSI Initiator Port class (see figure 13); and
b) the Logical Unit class (see figure 13).

4.6.32.21_T Nexus attribute

The |_T Nexus attribute represents a relationship between a SCSI initiator port, and a SCSI targetyport that
defines|task management function routing to be used between an application client and target port within a
SCSI dpmain to transfer that task management function between a target port and an application cliert.

The Digcovery class constructs the |_T nexus attribute using the following attributes:
a) | Initiator Port Identifier (see 4.6.8.2); and
b) | Target Port Identifier (see 4.6.6.2).
4.6.32.8 L_T_L Nexus attribute
The |_T_L Nexus attribute represents a relationship between a SCShinitiator port, a SCSI target port, pnd a
logical pnit that defines:

a) | command routing to be used between an application.client and a device server within a SCSI gomain
to transfer that command and its associated data; and
b) | task management function routing between a logical unit and an application client to transfer tHat task
management function.

The Digcovery class constructs the |_T_L Nexus attribute using the following attributes:
a) | Initiator Port Identifier (see 4.6.8.2);
b) | Target Port Identifier (see 4.6.6.2);-and
c) |LUN (see 4.6.18.2).

4.6.32.4 Return |_T Nexus operation

The Return |_T Nexus operation returns the requested |_T nexus attribute to the requesting application client.

4.6.32.3 Return |_T_L Nexus operation

The Return |_T_L<Nexus operation returns the requested |_T_L Nexus attribute to the requesting appljcation
client.

4.7 Logical unit number (LUN)

4.7.1 Overview

Subclause 4.7 defines the construction of LUNs to be used by SCSI target devices. Application clients should
use only those LUNs returned by a REPORT LUNS command (see SPC-4). The task router shall respond to
incorrect logical unit numbers (i.e., LUNs other than those reported by a REPORT LUNS command with the
SELECT REPORTS field set to 02h) as described in 5.11 and 4.6.7.2.
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4.7.2 Logical unit representation format

If an application client displays or otherwise makes a 64-bit LUN value visible, then the application client
should display it in hexadecimal format with byte 0 first (i.e., on the left) and byte 7 last (i.e., on the right),
regardless of the internal representation of the LUN value (e.g., a single level LUN with an ADDRESS METHOD
field set to 01b (i.e., flat space addressing) and a FLAT SPACE LUN field set to 0001h should be displayed as 40
01 00 00 00 00 00 00h, not 00 00 00 00 00 00 01 40h). A separator (e.g., space, dash, or colon) may be
included between each byte, each two bytes (e.g., 4001-0000-0000-0000h), or each four bytes (e.g.,
40010000 00000000h).

If displaying a single level LUN structure using the peripheral device addressing method (see table 14) or a

single |
may dis
(e.g., s
If displa
then an
(e.g.,D
betwee
If displa
then an
(e.g., E
betwee
If displa
(e.g., 4

473L

All LUN
(see 4.
format

The LU
protoca

a)

b)

All LUN
identifie
a)

b)

evetr tUNstrocture using the frat space adaressing method(See tabte t5), themamapptication
play the value as a single 2-byte value representing only the first level LUN (e.g., 40 01h). A se
bace, dash, or colon) may be included between each byte.

ying a single level LUN structure using the extended flat space addressing method,(sée table
application client may display the value as a single 4-byte value representing onlysthe first lev

h each two bytes (e.g., D200 0001h).

application client may display the value as a single 6-byte value represénting only the first lev
P 00 00 01 00 01h). A separator (e.g., space, dash, or colon) may be.included between each b
h each two bytes (e.g., E200 0001 0001h).

ying a 16-bit LUN value, then an application client should display the value as a single 2-byte
D 01h). A separator (e.g., space, dash, or colon) may be.included between each byte.

UNs overview
formats described in this document are compléx’in structure (see 4.7.6) or a single level struc
Hescribed in this document is used.

| standards that define 16-bit LUN-identifiers:

the two bytes shall use an addressing method (see 4.7.7) with a length of two bytes (e.g., see
27, table 28, table 29, or table 32); and

set to 00h.

identifiers defined.by command standards shall contain 64 bits. If a 16-bit transport protocol L
r is containediin“a’ 64-bit LUN identifier defined by a command standard, then:

order 16.bits of the 64-bit LUN identifier; and
all other bits of the 64-bit LUN identifier shall be set to zero.

4.7.4 Minimum-EUN-addressingrequirements

2 00 00 01h). A separator (e.g., space, dash, or colon) may be included betweényeach byte, on

F.5). The HISUP bit shall be set to one in the-standard INQUIRY data (see SPC-4) when any LUN

N identifier defined by a transport protoecol standard shall contain 64 bits or 16 bits. For transpqrt

lient
barator

6),
el LUN

ying a single level LUN structure using the long extended flat space addressing method (see talle 17),

2| LUN
yte, or

alue

ure

table

if the peripheral device addressing method (see 4.7.7.2) is used, then the BUS IDENTIFIER field ghall be

UN

the 16 bits.of the LUN identifier defined by the transport protocol standard shall be placed in the high

All SCSI target devices shall support LUN 0 (i.e., 00000000 00000000h) or the REPORT LUNS well known
logical unit. For SCSI target devices that support complex LUN structures (see 4.7.6) 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.

If the SCSI target device supports logical unit conglomerates (see 4.6.10), then the application client may
address the administrative logical unit (see 4.6.11) of a logical unit conglomerate to determine information
about subsidiary logical units (see 4.6.26) in that logical unit conglomerate.

The res

ponses to commands sent to incorrect logical units are defined in 5.11. The response to task

management functions sent to incorrect logical units is defined in 7.1.
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4.7.5 Single level LUN structure

Table 14 describes a single level subset of the format described in 4.7.6.3 for SCSI target devices that contain
256 or fewer logical units.

Table 14 — Single level LUN structure using peripheral device addressing method

Bit
Byte 7 6 5 4 3 2 1 0

0 ADDRESS METHOD (00b) BUS IDENTIFIER (00h)
1 TARGET OR LUN
2

Null second level LUN (0000h)
3
4

Null third level LUN (0000h)

5
6

Null fourth level LUN (B000h)
7

Byte 2 through byte 7 in an 8-byte single level LUN structure using the peripheral device addressing njethod
shall egch contain 00h (see table 14). The value in theiTARGET OR LUN field shall address a single levelllogical
unit andl be between 0 and 255, inclusive. A value of/Q0b in the ADDRESS METHOD field specifies peripHeral
device pddressing (see 4.7.7.2). A value of 00h inithe BUS IDENTIFIER field specifies the current level (3ee
4.7.7.2).

Table 1p describes a single level subset of the format described in 4.7.6.3 for SCSI target devices that ¢ontain
16 384 |or fewer logical units.

Table 15 — Single level LUN structure using flat space addressing method

Bit
Byte

0 || ADDRESSMETHOD (01b) | (MSB)

1 FLAT SPACE LUN (USB)
2
Null second level LUN (0000h)
3
4
Null third level LUN (0000h)
5
6

Null fourth level LUN (0000h)
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Byte 2 through byte 7 in an 8-byte single level LUN structure using the flat space addressing method shall
each contain 00h (see table 15). The value in the FLAT SPACE LUN field shall be between 0 and 16 383,
inclusive. A value of 01b in the ADDRESS METHOD field specifies flat space addressing (see 4.7.7.3) at the

current level.

Table 16 describes a single level subset of the format described in 4.7.6.3 for SCSI target devices that contain
more than 16 384 logical units and less than 16 777 216 logical units.

Table 16 — Single level LUN structure using extended flat space addressing method

Bit
Byte 7 5 4 2 1 0
0 ADDRESS METHOD (11b) LENGTH (01b) EXTENDED ADDRESS METHOD (2h)
1 (MSB)
ose EXTENDED FLAT SPACE LUN
3 (USB)
4
Null second level LUN (0000h)
5
6
Null third level LUN (0000h)
7

Byte 4 through byte 7 in an 8-byte single level LUN structure using the extended flat space addressing
method shall each contain 00h (see table 16). The{value in the EXTENDED FLAT SPACE LUN field shall be

between 0 and 16 777 215, inclusive. A value of\11b in the ADDRESS METHOD field with a value of 2h in[the
EXTENDED ADDRESS METHOD field specifies extended flat space addressing (see 4.7.7.5.3) at the currert level.
of 01b in the LENGTH field specifies that the LUN specified in the EXTENDED FLAT SPACE LUN field is

A valusg

three bytes in length.

Table 1 describes a single level subset of the format described in 4.7.6.3 for SCSI target devices that ¢ontain

more than 16 777 216 logical units’and less than 1 099 511 627 776 logical units.

Table 17 — Single level LUN structure using long extended flat space addressing method

Bit
Byte 7 5 4 2 1 0

0 ADDRESS METHOD (11b) LENGTH (10b) EXTENDED ADDRESS METHOD (2h)

1 (MSB)

LONG EXTENDED FLAT SPACE LUN

5 (LSB)
6

Null second level LUN (0000h)

7
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Byte 6 and byte 7 in an 8-byte single level LUN structure using the long extended flat space addressing
method shall each contain 00h (see table 16). The value in the LONG EXTENDED FLAT SPACE LUN field shall be
between 0 and 1 099 511 627 775, inclusive. A value of 11b in the ADDRESS METHOD field with a value of 2h in
the EXTENDED ADDRESS METHOD field specifies extended flat space addressing (see 4.7.7.5.3) at the current
level. A value of 10b in the LENGTH field specifies that the LUN specified in the LONG EXTENDED FLAT SPACE LUN

field is

five bytes in length.

The presence of well known logical units shall not affect the requirements defined within this subclause.

If a SCSI target device contains 256 or fewer logical units, none of which are dependent logical units (see
4.6.18.4), then the SCSI target device’s LUNs:

a)
b)
c)
d)

Ifa SC

shoufd-have the formatshownm i tabte 4T, peripheratrdevice adaressing);
may have the format shown in table 15 (i.e., flat space addressing);

may have the format shown in table 16 (i.e., extended flat space addressing); or
may have the format shown in table 17 (i.e., long extended flat space addressing).

are depgendent logical units (see 4.6.18.4), then the SCSI target device’s LUNSs:

a)
b)
c)
d)

IfaSC

should have the format shown in table 15 (i.e., flat space addressing);
may have the format shown in table 16 (i.e., extended flat space addressing);
may have the format shown in table 17 (i.e., long extended flat space.addressing); or

units within the SCSI target device.

which gre dependent logical units (see 4.6.18.4), then the SCS} target device’s LUNSs:

a)
b)
c)

d)

Ifa SC

should have the format shown in table 16 (i.e., extended flat space addressing);
may have the format shown in table 17 (i.e., long.extended flat space addressing);

within the SCSI target device; or

units within the SCSI target device.
51 target device contains more than-16 777 216 logical units and less than 1 099 511 627 776 |

units, npne of which are dependent logicab units (see 4.6.18.4), then the SCSI target device’s LUNSs:

a)
b)

c)

d)

should have the format shownrin table 17 (i.e., long extended flat space addressing);

may have the format shewnin table 16 (i.e., extended flat space addressing) for up to 16 777
the logical units within the SCSI target device;

within the SCSltarget device; or

units withjnythe SCSI target device.

51 target device contains more than 256 logical units and 16 384 or fewer logical uhits, none of|which

may have the format shown in table 14 (i.e., peripheral device addréssing) for up to 256 of the|logical

5| target device contains more than 16 384 logical units anddess than 16 777 216 logical units, pone of

may have the format shown in table 15 (i.e., flat.space addressing) for up to 16 384 of the logicpl units

may have the format shown in table 14 (i:€\, peripheral device addressing) for up to 256 of the|logical

hgical

216 of

may have the format-shown in table 15 (i.e., flat space addressing) for up to 16 384 of the logicpl units

may have the format shown in table 14 (i.e., peripheral device addressing) for up to 256 of the|logical
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4.7.6 Complex LUN structures
4.7.6.1 Complex LUN structures overview

The eight byte LUN structures that represent complex configurations of logical units (e.g., logical units in a
multilevel hierarchy) are summarized in table 18.

Table 18 — Complex LUN structures

LUN-strueture——Associated-class Referenee
Conglomerate Logical Unit Conglomerate class (see 4.6.10) 4.76.2
Hlierarchical Level 1 Hierarchical Logical Unit class (see 4.6.11) 4.7.6.3

4.7.6.2|Logical unit conglomerate LUN structure

The lodical unit conglomerate LUN structure is shown in table 19. Each logical unit conglomerate LUN
structute shall contain eight bytes.

Table 19 — Logical unit conglomerate. LUN structure

. ADMINISTRATIVE ELEMENT (see table 20)

oo SUBSIDIARY ELEMENT (see table 20)

. PAD (if needed)

The ADMINISTRATIVE ELEMENT field contains addressing information for an administrative logical unit (sg¢e

4.6.11)] The ADMINISTRATIVE ELEMENT field has a length of two, four, or six bytes. The format of the
ADMINISTRATNE ELEMENT field-is shown-intable 20

The SUBSIDIARY ELEMENT field contains:

a) zero, when the logical unit conglomerate LUN structure identifies the administrative logical unit
specified by the ADMINISTRATIVE ELEMENT field; or

b) non-zero logical unit addressing information for a subsidiary logical unit (see 4.6.26) in the same
logical unit conglomerate as the administrative logical unit specified by the ADMINISTRATIVE ELEMENT
field.

The SUBSIDIARY ELEMENT field has a length of two, four, or six bytes. The format of the SUBSIDIARY ELEMENT
field is shown in table 20.

If a SUBSIDIARY ELEMENT field does not contain logical unit addressing information for a subsidiary logical unit,
then that field shall be set to zero.
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The PAD field shall contain zero to four bytes set to zero such that the total length of the logical unit

conglomerate LUN structure is eight bytes.

The format of addressing fields in the logical unit conglomerate LUN structure is shown in table 20.

Table 20 — Format of addressing fields in the logical unit conglomerate LUN structure

Bit

Byte 7 6 5 4 3 2 1 0
k ADDRESS METHOD

k+m ADDRESS METHOD SPECIFIC

The ADPRESS METHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See:table 21 for the
addres$ methods defined for the ADDRESS METHOD field in the logical unit conglomerate.UN structure

Table 21 — ADDRESS METHOD field in the logical unit conglomerate LUN structure

Cogle Description Referience
00b Simple logical unit addressing method 47171
01b Reserved
10b Reserved
11p Extended logical unit addressing method 4.717.5

4.7.6.3|Hierarchical LUN structure

The hidrarchical LUN structure (see table23) contains four levels of addressing fields. Each level shall use
byte 0 and byte 1 to define the address and location of the SCSI target device to be addressed on thag level.

If the LUN specifies that the command or task management function is to be relayed to the next level (i.e.,
periphgral device addressingimethod (see 4.7.7.2) is selected in byte 0 and byte 1 of the hierarchical LUN
structuffe and the BUS IDENTIFIER field is set to a value greater than zero), then the current level shall uge byte
0 and hyte 1 of the hierarchical LUN structure to determine the address of the SCSI target device to which the
commdnd or task management function is to be sent. When the command or task management functipn is
sent to [the SCSI target device the hierarchical LUN structure that was received shall be adjusted to create a
new higrarchical LUN structure (see table 22 and figure 22).
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SCSI target devices shall keep track of the addressing information necessary to transmit information back
through all intervening levels to the command’s or task management function’s originating SCSI initiator port.

Bytes 0 1 2 3 4 5 6 7
S : T u : \ W : X Y : z Level 1
U | \L W | X Y | Z 0 | 0 Level 2
I I I I
W : X Y : z 0 : 0 0 : 0 Level 3
Y : z 0 : 0 0 : 0 0 : 0 Level 4

A LUN may use fewer than four levels of addressing fields._If fewer than four levels of
addressing fields are used, then the size of the highest\ndmbered level addressing
field may be greater than two bytes (e.g., if a LUN uses three levels of addressing
fields, the level three addressing field may consist/of four bytes that contain WXY2Z).

Figure 22 — Hierarchical LUN structure adjustments

Table 22 — Hierarchical LUN 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 hierarchical LUN structure requirements as viewed from the application client are shown in table 23.

Table 23 — Hierarchical LUN structure

Bit
Byte 7 6 5 4 3 2 0
0
FIRST LEVEL ADDRESSING (see table 24)
1
2
SECOND LEVEL ADDRESSING (see table 24)
3
4
THIRD LEVEL ADDRESSING (see table 24)
5
6
FOURTH LEVEL ADDRESSING (see table24)
7
The FIRST LEVEL ADDRESSING field specifies the first level address of'a SCSI target device. See table 24 for a

definitid

The SE

n of the FIRST LEVEL ADDRESSING field.

COND LEVEL ADDRESSING field specifies the second level address of a SCSI target device. See table 24

for a ddfinition of the SECOND LEVEL ADDRESSING field.
The THIRD LEVEL ADDRESSING field specifies the thirddevel address of a SCSI target device. See table 24 for a
definitign of the THIRD LEVEL ADDRESSING field.
The FOPRTH LEVEL ADDRESSING field specifiescthe fourth level address of a SCSI target device. See table 24
for a ddfinition of the FOURTH LEVEL ADDRESSING field.
Table 24 — Format of addressing fields in the hierarchical LUN structure
Bit
Byte 7 6 5 4 3 2 0
n ADDRESS;METHOD
n+1 ADDRESS METHOD SPECIFIC
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The ADDRESS METHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See table 25 for the
address methods defined for the ADDRESS METHOD field in the hierarchical LUN structure. The ADDRESS
METHOD field only defines address methods for entities that are directly addressable by an application client.

Table 25 — ADDRESS METHOD field in the hierarchical LUN structure

Code Description Reference
00b Peripheral device addressing method 4.7.7.2
01b Flat space addressing method 4.7)7.3
10b Logical unit addressing method 4.7{7.4
11b Extended logical unit addressing method 2 4.717.5

a8 Ektended logical unit addresses have sizes of two bytes, four bytes, six bytes,or eight bytes.
Ektended logical unit addresses that are larger than two bytes shall be used{only at the highest
npmbered level in the eight byte LUN structure (see figure 22) that is used by a LUN. Use of extgnded
Iggical unit addresses shall not cause the total size of a LUN to exceed ‘eight bytes.

4.7.7 Addressing methods
4.7.7.1(Simple logical unit addressing method
The sinmiple logical unit addressing method (see table 26) specifies a LUN element in a logical unit
conglomerate LUN structure (see 4.7.6.2).
Table 26 — Simplélogical unit addressing format
Bit
Byte 7 6 5 4 3 2 1 0
n ADDRESS METHOD (00b).| )" (MSB)
n+1 SIMPLE LUN (LISB)
The sIMPLE LUN field.specifies a LUN element (i.e., administrative or subsidiary) in a logical unit conglomerate
LUN stfucture.
4.7.7.2|Peripheral device addressing method
If the perp e e : lay the
received command or task management function to the addressed dependent logical unit.

If the SCSI device does not relay any commands or task management functions to the addressed dependent
logical unit, then the SCSI device shall follow the rules for processing an incorrect logical unit number

describ

edin5.11 and 7.12.

If the SCSI device does relay some commands and task management functions to the addressed dependent
logical unit, then the SCSI device shall:

a)

complete any command that is not relayed with CHECK CONDITION status with the sense key set to
ILLEGAL REQUEST and the additional sense code set to INVALID COMMAND OPERATION CODE;

and
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terminate a task management function that is not relayed with a service response of SERVICE DELIVERY

OR TARGET FAILURE.

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 participating in a RAID volume).

Table 27 — Peripheral device addressing format

Bit

N
P
[
-

aq
N
@

Byte

n

ADDRESS METHOD (00b) BUS IDENTIFIER

n+1

TARGET OR LUN

The BU
comma
BUS NU
setto 0
target d

The TA
comma
whethe

ABUS I
may be
addres
that arg
comma
TARGET

ABUS I
devices
from 1
logical

5 IDENTIFIER field identifies the bus or path that the SCSI device shall use to’relay the received

nd or task management function. The BUS IDENTIFIER field may use the same value encoding a
MBER field (see 4.7.7.4) with the most significant bits set to zero. HoweVer, if the BUS IDENTIFIER
0h, then the command or task management function is to be relayed:to a logical unit within the
evice at the current level.

RGET OR LUN field specifies the SCSI domain to which the SCS|-device shall relay the received
nd or task management function. The meaning and usage(ofthe TARGET OR LUN field depends
I the BUS IDENTIFIER field contains zero.

DENTIFIER field of zero specifies a logical unit at the ‘current level. This representation of a logic
used either when the SCSI target device at the eurrent level does not use hierarchical LUN st
5ing for assigning LUNs to entities or when the SCSI target device at the current level includes

assigned LUNSs but are not attached to SCSI*buses. If the BUS IDENTIFIER field contains zero, th
nd or task management function shall be\relayed to the current level logical unit specified by th
OR LUN field within or joined to the current level SCSI device.

DENTIFIER field greater than zero represents a SCSI domain that connects a group of SCSI targ
to the current level SCSI devige."Each SCSI domain shall be assigned a unique bus identifier
o 63. These bus identifiers shall be used in the BUS IDENTIFIER field when assigning addresses
inits contained within the(attached SCSI domains. If the BUS IDENTIFIER field is greater than zer]

the compmand or task management function shall be relayed to the logical unit within the SCSI target d

specifie
LUN bsg
target @

The SC
zero ar

d in the TARGET OR-LUN field located in the SCSI domain specified by the BUS IDENTIFIER field W
ing set to the contents of the received LUN shifted by two bytes as described in 4.7.6.3. The S
evice information’in the TARGET OR LUN field is a mapped representation of a target port identif

Sl target.device located within the current level is addressed when the BUS IDENTIFIER field is s
d the TARGET OR LUN field is set to zero, also known as LUN 0 (see 4.7.4).

5 the
field is
SCSI

on

| unit
ucture
pntities
en the
e

ot
umber
to

D, then
evice
ith the
CSI

er.

bt to
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Figure 23 shows the selection of a logical unit using the peripheral device addressing method.

SCSI domain
If BUS IDENTIFIER field = 00h, then the TARGET OR SCSI device
LUN field specifies the LUN within this SCSI device.
SCSI target port
Bus 00h
Bus 01h Bus 3Fh
el e . |LUN
Ll N I_Uulbdl LUHI\;OI
0dh unit unit FFh
SCSI SCsi =4
domain SCslI domainy ~ SCSI
initiator port initiator port
SCSI
] || target
port
SCSI 00h
target
port If the BUS IDENTIFIER field > 00h, then tHe BUS
] IDENTIFIER field specifies the bus (i.e.,.§CSI
initiator port) through which the command is
relayed with the LUN being set to the
SGSI contents of the received LUN shifted b two
— — t?)rg:t bytes as described in 4.7.6.3.
scsl FFh
target
poft
Figure 23 — Logical unit selection using the peripheral device addressing format
4.7.7.3|Flat space addressing method
The flal space addressing method (see table 28) specifies a logical unit at the current level.
The coptents of.all hierarchical LUN structure addressing fields following a flat space addressing method
addressing field shall be ignored.

Table 28 — Flat space addressing format

Bit
Byte 7 6 5 4 3 2 0
n ADDRESS METHOD (01b) | (MSB)
n+1 FLAT SPACE LUN (LSB)

The FLAT SPACE LUN field specifies the current level logical unit.
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Logical unit addressing method

If the logical unit addressing method (see table 29) is selected, the SCSI target device should relay the

receive

d command or task management function to the addressed dependent logical unit.

If the SCSI device does not relay any commands or task management functions to the addressed dependent
logical unit, then the SCSI device shall follow the rules for processing an incorrect logical unit number

describ

edin5.11 and 7.12.

If the SCSI device does relay some commands and task management functions to the addressed dependent
logical unit, then the SCSI device shall:

a)

b)

A SCS
deleter

I N I T CHECKCONDITION it ;
ILLEGAL REQUEST and the additional sense code set to INVALID COMMAND OPERATION

and
terminate a task management function that is not relayed with a service response of SERVICE DH
OR TARGET FAILURE.

device may filter (i.e., not relay) commands or task management functions to,prevent operatio
ous effects from reaching a dependent logical unit (e.g., a WRITE command\directed to a logig

that is participating in a RAID volume).

The co
addres

htents of all hierarchical LUN structure addressing fields following a logical unit addressing met|
5ing field shall be ignored.

Table 29 — Logical unit addressing format

setto
CODE;

LIVERY

hs with
al unit

hod

Bit
Byte

7 6 5 4 3 2 1

n

ADDRESS METHOD (10b) TARGET

n+1

BUS NUMBER LUN

The TA

RGET field, BUS NUMBER field, and.LUN field address the logical unit to which the received comm

task management function shall be relayed. The command or task management function shall be rela

the logi
the bus
of the T
field co

specified by the BUS NUMBER field. The value in the LUN field shall be placed in the least signific

ntains a mapped répresentation of a target port identifier.

and or
ed to

cal unit specified by the LuN-field within the SCSI target device specified by the TARGET field located on

ant bits

ARGET OR LUN field in_a.single level LUN structure for LUNs 255 and below (see 4.7.5). The TARGET
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Figure 24 shows the selection of a logical unit using the logical unit addressing method.

SCSI domain
If BUS NUMBER field = 000b, then the LUN field SCSI device
specifies the LUN within this SCSI device.
SCSI target port
Bus 000b
Bus 001b Bus 111b
LYN— Cogical Cogical LUN
oph | wnit | | unit | TP
scsl SCSI
domain SCSI domain)t  SCSI
initiator port initiator port
SCSI
LUN | Logical | | | | target
00h unit port
Scsl 00h If the BUSNUMBER field > 000b, then the BUS
targr‘tat NUMBER field specifies the SCSI domaijn and
LUN | Logical . the TARGET field specifies the SCSI target
1Fh unit [ | port to which the command is relayed with the
LUN formatted as a single level LUN
structure (see 4.7.5) as follows:
SCSI
LUN | Logical | | || target a) ADDRESS METHOD field = 00b;
00h unit port b) BUS IDENTIFIER field = 00h; ang
SCSI 3Fh . _ .
target Cc) TARGET OR LUN field = received LUN
poft field contents.
LUN Logical | |
1Fh unit
Figure 24 — Logical unit selection using the logical unit addressing format
4.7.7.5(Extended logical unit addressing
4.7.7.5]1 Extended logical unit addressing formats
Extended logical unit addressing (see table 30) specifies a logical unit at the current level.
Extendgd\logical unit addressing builds on the formats defined for dependent logical units (see 4.6.184) but

may beusedby S€Stdevices tavingasmglefevettogicatumit strocture oramuttiptetevettogicatomit
structure. If addressing dependent logical units, then the logical unit information at each level, except the
highest numbered level used, fits in exactly two bytes. Extended logical unit addresses have sizes of two
bytes, four bytes, six bytes, or eight bytes. Use of extended logical unit addresses shall not cause the total
size of a LUN to exceed eight bytes.

The contents of all hierarchical LUN structure addressing fields following an extended logical unit addressing
method addressing field shall be ignored.
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Extended logical units are identified by the ADDRESS METHOD field (see table 25 in 4.7.6.3) 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 30 — Extended logical unit addressing format

Bit
7 6 5 4 3 2 1 0
Byte
n ABBRESSMEFHOD-{HHb) HENGTH EXTERDED-ADDRESS-METHOD
n+1 (MSB)
e EXTENDED ADDRESS METHOD SPECIFIC
m (LSB)

The LENGTH field (see table 31) specifies the length of the EXTENDED ADDRESS METHOD SPECIFIC field. A LUN
that incJudes a LENGTH field value that goes beyond the LUN field length supported by the transport profocol is
invalid and shall follow the rules for processing an incorrect logical unit number/described in 5.11 and .12.

Table 31 — LENGTH field and related sizes

Size in bytes of
Code EXTENDED Ex_t ended_ Reference
logical unit
ADDRESS METHOD addressin
SPECIFIC field 9
format

00b 1 2 table 32
01b 3 4 table 33
10b 5 6 table 34
116 7 8 table 35
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Table 32, table 33, table 34, and table 35 show the four extended logical unit addressing formats.

Table 32 — Two byte extended logical unit addressing format

Bit
Byte 7 6 5 4 3 2 1
n ADDRESS METHOD (11b) LENGTH (00b) EXTENDED ADDRESS METHOD
n+1 EXTENDED ADDRESS METHOD SPECIEIC
Table 33 — Four byte extended logical unit addressing format
Bit
Byte 7 6 5 4 3 2 1
n ADDRESS METHOD (11b) LENGTH (01b) EXTENDED ADDRESS METHOD
n+1
ose EXTENDED ADDRESS METHQD 'SPECIFIC
n+3
Table 34 — Six byte extended logical unit addressing format
Bit
Byte 7 6 5 4 3 2 1
n ADDRESS METHOD (11b) LENGTH (10b) EXTENDED ADDRESS METHOD
n+1
eee EXTENDED ADDRESS METHOD SPECIFIC
n+5
Table 35 — Eight byte extended logical unit addressing format
B'?,'tte 7 6 5 4 3 2 1
0 ADDRESS METHOD (11b) LENGTH (11b) EXTENDED ADDRESS METHOD

EXTENDED ADDRESS METHOD SPECIFIC
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The EXTENDED ADDRESS METHOD field combined with the LENGTH field (see table 36) specifies the type and
size of extended logical unit address found in the EXTENDED ADDRESS METHOD SPECIFIC field.

Table 36 — Logical unit extended addressing

EXTENDED Logical unit
ADDRESS LENGTH Description Hierarchical conglomerate Reference
METHOD Code(s) P LUN usage ? 9 b
LUN usage
Codes
Oh 00b to 11b Reserved
00b Well known logical unit yes no 4.7.1.5.2
1h
01b to 11b Reserved
Extended flat space .
01b addressing yes yes 4.7.4.5.3
2h 10b Long extended. flat yes yes 47154
space addressing
00b, 11b Reserved
3H to Dh 00b to 11b Reserved
00b to 10b Reserved
Eh
11b Restricted for FC-SB-5 no no FC-$B-5
00b to 10b Reserved
Fh . :
11b Logical uiit not yes no 47155
specified
a
yes = Other subclauses in(this'’document are allowed the use of a specific logical unit extended
addressing method in hierarchical LUN structures (see 4.7.6.3).
A np = Only a single levelLUN structure allowed (see 4.7.5).
yes = Other subclauses in this document are allowed the use of a specific logical unit extended
addressihg method in logical unit conglomerate LUN structures (see 4.7.6.2).
np = Othersubclauses in this document are not allowed the use of a specific logical unit extendé¢d
addressing method in logical unit conglomerate LUN structures.

4.7.7.5.2-Wettknownmtogicatunitaddressing

A SCSI target device may support zero or more well known logical units (see 4.6.17). A single SCSI target
device shall only support one instance of each supported well known logical unit. All well known logical units
within a SCSI target device shall be accessible from all SCSI target ports contained within the SCSI target
device.


https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

ISO/IEC 14776-415:2019 © ISO/IEC 2019

-103 -

Well known logical units are addressed using the well known logical unit extended address format (see table

37).
Table 37 — Well known logical unit extended addressing format
Bit
Byte 7 6 5 4 3 2 1 0
n ADDRESS METHOD (11b) LENGTH (00b) EXTENDED ADDRESS METHOD (1h)
n+1 W-LUN
The w-LuN field specifies the well known logical unit to be addressed (see SPC-4).
4.7.7.5{3 Extended flat space addressing method
The ex{ended flat space addressing method (see table 38) specifies a logical unit at the current level gr in a
logical Linit conglomerate.
The contents of all hierarchical LUN structure addressing fields following anextended flat space addrgssing
method addressing field shall be ignored. The contents of all logical unitconglomerate LUN structure
elemenits following an extended flat space addressing method addressing field shall be processed as
described in 4.7.6.2.
Table 38 — Extended flat space addressing format
Bit
Byte 7 6 5 4 3 2 1 0
n ADDRESS METHOD (11b) LENGTH (01b) EXTENDED ADDRESS METHOD (2h)
n+1 (MSB)
oo EXTENDED FLAT SPACE LUN
n+3 (USB)
The EXTENDED FLAT SPACE-UN field specifies a current level logical unit.
4.7.7.5/4 Long extended flat space addressing method
The lorjg extended flat space addressing method (see table 39) specifies a logical unit at the current Igvel.
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The contents of all hierarchical LUN structure addressing fields following a long extended flat space
addressing method addressing field shall be ignored.

Table 39 — Long extended flat space addressing format

ISO/IEC 14776-415:2019 © ISO/IEC 2019

Bit
Byte 7 6 5 4 3 2 1 0
n ADDRESS METHOD (11b) LENGTH (10b) EXTENDED ADDRESS METHOD (2h)
n+1 (MSB)
LONG EXTENDED FLAT SPACE LUN
n+5 (4sB)
The LONG EXTENDED FLAT SPACE LUN field specifies a current level logical unit.

4.7.7.5
Logical
specifie

The co
addres

5 Logical unit not specified addressing

unit not specified addressing (see table 40) shall be used to indicate‘that no logical unit of any
d.

ntents of all hierarchical LUN structure addressing fields following a logical unit not specified
5ing method addressing field shall be ignored.

Table 40 — Logical unit not specified extended addressing format

kind is

Bit
Byte 7 6 5 4 3 2 1 0
0 ADDRESS METHOD (11b) LENGTH (11b) EXTENDED ADDRESS METHOD (Fh)
1 FFh
4.8 SCSI ports
4.8.1 SCSI port configurations

A SCS

device-contains only the following combinations of SCSI ports:
all SCSI target ports;

b)

all SCSlinitiator Ir_\nrfe; or

c)

any combination of SCSI target ports and SCSI initiator ports.
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SCSI device model
containing target device
and initiator device

Target model with multiple SCSI
target ports

SCSI device SCSI device SCSI device SCSI device
SCSl initiator SCSI target SCSl initiatof  SCSI target
device device device device SCSI target device
A—\ —\\
A Logical Appli- Logical
c unit cation unit
q client
1
S{Sl|port SCSl|port SCSl port L SCSl port SCSI poft
g o
] : | 21 11E 40 |lllls iy
o o o o o v o
o - o -— -— -—
I S | Task 5 S | Task S, (Urask S | Task
= £ | router = £ | router 8.5/ router & | royter
D n 7 n 1) 0
3y 3 v o lUBy L3yt [E v T 13
ervice Service Service Service Servige
delivery delivery delivery delivery delivefy
sulpsystem subsystem subsystem subsystem subsystem
Figure 25 — SCSIdevice functional models
Additiopal SCSI initiator ports and SCSI target ports allow the definition of multiple |_T nexuses through which
the apglication client may access the deévice server.
4.8.2 SCSI devices with multiple'SCSI ports
The mqdel for a SCSI device'with multiple SCSI ports is a single SCSI device (see 4.6.4) containing e|ther:
a) | a SCSI target devjee (see 4.6.9) and multiple SCSI ports (see 4.6.5) with each SCSI port contdining a
SCSi target pert (see 4.6.6);
b) [a SCSI initiator device (see 4.6.27) and multiple SCSI ports, with each SCSI port containing a|SCSI
initiator (port (see 4.6.8); or
c) | a SCStinitiator device, a SCSI target device, and multiple SCSI ports with each SCSI port containing
a/SES8I target port and/or SCSI initiator port.
The identifrers Tepresenting the SCStportsshattmeetthe Tequirements for mitiator port identifiers (se

4.6.8.2) or target port identifiers (see 4.6.6.2). How a SCSI device with multiple SCSI ports is viewed by
counterpart SCSI devices in the SCSI domain also depends on whether a SCSI initiator port is accessing a
SCSI target port or a SCSI target port is servicing a SCSI initiator port.

If one SCSI target port is being used by a SCSI initiator port, then accesses attempted through other SCSI
target ports may:

a) receive a status of BUSY (see 5.3.1); or
b) be accepted as if the other SCSI target ports were not in use.
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4.8.3 SCSiI target device with multiple SCSI ports structure

Figure 26 shows the structure of a SCSI target device with multiple SCSI ports each containing a SCSI target
port. Each SCSI target port contains a task router that is shared by a collection of logical units. Each logical
unit contains a single task manager and a single device server.

SCSI device
SCSI target device SCSI port
SCQl tarant
oouTtarget
port Service
Task delivery

router subsystem

—

unit SCSI target
Device port Service
server Task delivery
router subsystem
Task
manager
| SCSI port
SCS{target
port Service
Task delivery
router subsystem
4
)

=\

Figure 26 — SCSI device,with multiple SCSI target ports structure model

Each device server shall indicate the.presence of multiple SCSI target ports by setting the MULTIP bit tg one in
its stanfard INQUIRY data (see SBC-4).

Two-wgy communication is{possible between all logical units and all SCSI target ports in a SCSI devige.
However, communication(between any logical unit and any SCSI target port in a SCSI device may be irfactive.
Two-wgy communication.is possible between each task manager and all task routers in the SCSI targ
in the §CSI device. Each SCSI target port in a SCSI device shall accept commands sent to LUN 0 or
REPORT LUNS well'known logical unit, and the task router in that SCSI target port shall route the co
to a deyice serverin a logical unit in the SCSI device for processing. REPORT LUNS commands (see
shall bg accepted by the logical unit with the LUN 0 or the REPORT LUNS well known logical unit fro
SCSI tgrgetport in the SCSI device, and the logical unit shall return the logical unit inventory available i
SCSil ta y e rough
multiple SCSI target ports in a SCSI device by matching logical unit name values in the Device ldentification
VPD page (see SPC-4).
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4.8.4 SCSil initiator device with multiple SCSI initiator ports structure

Figure 27 shows the structure of a SCSI initiator device with multiple SCSI ports each containing a SCSI
initiator port. Each SCSI initiator port is shared by a collection of application clients.

Two-w4

docum

SCSI device
SCSI port
SCSI
Service | initiator port
dalivar,
delivery
subsystem
SCSI port Appli-
o
Service | initiator port
delivery
subsystem
SCSI port
SCSI
Service | initiator port
delivery
subsystem

Figure 27 — SCSiI initiator device with multiple SCSI initiator ports structure model

y communication is possible betwegen an application client and its associated SCSI initiator por{s. This
nt does not specify or require.the“definition of any mechanisms by which a SCSI target device lpas the
ability tp discover that it is communicating with multiple SCSI initiator ports on a single SCSl initiator de

vice. In

those §CSI transport protocols whére such mechanisms are defined, they shall not have any effect or] how

commands are processed (e«g., reservations shall be handled as if no such mechanisms exist).

4.8.5 SCSI device with'multiple SCSI ports structure

Figure P8 shows the structure of a SCSI device containing a SCSI target device and a SCSI initiator d
and multiple SCSI)ports. Each SCSI port may contain a SCSI target port and/or a SCSI initiator port. T
SCSI device-may also contain SCSI ports that only contain a SCSI target port or a SCSI initiator port.

SCSI pprt‘may consist of:

Bvice,
his
Fach

a)
b)
c)

a SCSttargetport containing a task TOUteT;
a SCSil initiator port; or
a SCSI target port containing a task router and a SCSI initiator port.

The collection of SCSI target ports is shared by a collection of logical units. The collection of SCSI initiators is
shared by a collection of application clients.
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Each logical unit contains a task manager and a device server.

SCSI device
SCSI port
SCSI target device g;ir://;?
E SCSiI target port subsystem
 — Task
Logica] router
Device
server SCSI port
SCSI target port S
Task | Task delivery,
manager Iy router subsystem
] SCSil initiator port
Appli- SCSI port
cation o
olient SCSI initiater port S
delivery
SCSil initiator device subsystem
Figure 28 — SCSI device with-multiple SCSI ports structure model
Two-wgy communication is possible betweencall logical units and all SCSI target ports in a SCSI devige.
However, communication between any logical unit and any SCSI target port in a SCSI device may be irfactive.

Two-wgy communication is possible between each task manager and all task routers in the SCSI targ
in the §CSI device. Each SCSI target\port in a SCSI device shall accept commands sent to LUN 0 or
REPORT LUNS well known logicahkunit, and the task router in that SCSI target port shall route the co
to a deyice server in a logical unitin the SCSI device for processing. REPORT LUNS commands (see
shall bg accepted by the logical unit with the LUN 0 or the REPORT LUNS well known logical unit fro
SCSI tgrget port in the SCSI device, and the logical unit shall return the logical unit inventory available i
SCSI tgrget port. An application client determines the availability of the same logical unit through multi
SCSI tgrget ports ina.SCSI device by matching logical unit name values in the Device Identification VPP page
(see SKPC-4).

This dogcument-does not specify or require the definition of any mechanisms by which a SCSI target d¢vice
has the ability’to discover that it is communicating with multiple SCSI ports that also contain a SCSI inftiator
port on|a'single SCSI device. In those SCSI transport protocols where such mechanisms are defined, fthey
shall not have any effect on how commands are processed (e.g., reservations shall be handled as if no such
mechanisms exist).

4.8.6 SCSi initiator device view of SCSI target device with multiple SCSI target ports

A SCSI target device may have SCSI target ports connected to different SCSI domains such that a SCSI
initiator port is only able to communicate with the logical units in the SCSI target device using the SCSI target
ports in a single SCSI domain. 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 29 and figure 30 show two examples of such configurations.
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Figure 29 shows a SCSI target device with multiple SCSI ports each containing a SCSI target port
participating in a single SCSI domain with two SCSI initiator devices. There are three SCSI devices, one of
which has two SCSI target ports, and two of which have one SCSl initiator port each. There are two target port
identifiers and two initiator port identifiers in this SCSI domain. Using the INQUIRY command’s Device
Identification VPD page (see SPC-4), the application clients in each of the SCSI initiator devices have the
ability to discover if the logical units in the SCSI target devices are accessible via multiple SCSI target ports
and map the configuration of the SCSI target device.

SCSI domain
SCSl device
SCShkdgvice
S(SI target device — -
SCSI port SCSI port SCSl initiator device
SCSI target
— Task initiator Appli-

c router , port cation
—— Service client
LOQ'PaI delivery

unit sub-
Device SCSI port system
server SCSI Tratlrget
po .
Task Task SCS| Appli-
| router initiator cation
manager [ port client
SCSI port| scsi initiator dlevice
SCSI device

Figure 29 — SCSI target device configured in a single SCSI domain
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Figure 30 shows a SCSI target device with multiple SCSI ports each containing a SCSI target port
participating in two SCSI domains and a SCSI initiator device with multiple SCSI ports each containing a SCSI
initiator port 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’s Device
Identification VPD page (see SPC-4), 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 30 and the configuration shown in figure 31.

SCSI domain 1
SC$%I device SCSI device
SCSI target device SCS! port
SCSl target Service SCSI porfsCsi initiator device
port delivery
— Task sub- S8
I.' router system initiator
Logical e
unit
Device SCSI port SCSI domain.?
server SCSI target
port
Task Task Service SCsl
manager router delivery initiator
| sub- port
RERE SCSI por

Figure 30 — SCSI target device configured in multiple SCSI domains
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Figure 31 shows the same configuration as figure 30 except that the two SCSI domains have been replaced

by a single SCSI domain.

SCSI domain
SCSI device SCSI device
SCSI target device SCS! port
SCSI target SCSI portscsl initiator device
port
| — Task StC?|
[ initiator
| — router port
oglgal Service
unit .
delivery
Device SCSI port sub-
server SCSI target system
port
SCSI
Task . Task initiator
manager I port
SCSI por
Figure 31 — SCSI target device and SCSI initiator‘device configured in a single SCSI doma3in

that is available to the application clients only via eothmands.
4.8.7 SCSI target device view of a SCSI initiator device with multiple SCSI initiator ports

This document does not require a SCShiarget device to be able to detect that a SCSI initiator device ¢

more than one SCSI initiator port. In the cases where a SCSI target device does not detect that a SCS

del for application client determination of multiple’SCSI target port configurations relies on infofmation

bntains

initiator] device contains more thanone SCSI initiator port, the SCSI target device interacts with the S¢SI

initiator|device as if each SCSl.initiator port was contained in a separate SCSI initiator device (e.g., a

5CS|

target device operates in the ‘configurations shown in figure 30 and figure 31 in the same way it operafes in

iguration shown in figure 29).

NPTE 1 - The implications of this view of a SCSI initiator device are more extensive than are immediately
apparent (e.gé,/after a SCSI initiator device makes a persistent exclusive access reservation via one SCSI
injtiator port, access is denied to the other SCSI initiator port(s) on that same SCSI initiator device).
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4.9 The SCSI model for distributed communications

The SCSI model for communications between distributed objects is based on the technique of layering as

shown in figure 32.
SCSl initiator device SCSI target device
I/O system I/0 system
SCSI application I Command
SCSi SCSI application SCSI
I
f’ﬁer application - protocol > application standards
(ORLC)
CSI Transport Protocol service
interface
y Y SCSI
SCSI transport < SCSI transport - SCSI transport Dansoort
STPL protocol protocol protocol P
. ) protocol
services services
standard
Interconnect
service interface
Interconnect ' Interconnect
Interconnect Interconnect
layer . . standard
services services
4 Interconnect 4

The laylers in this model and the specifications definingthe functionality of each layer are denoted by

Figure 32 — Protocol servicereference model

horizontal sequences. A layer consists of entities within the same layer that communicate with one another by

means
service

The se
behavic
service
transpg
this dog

The SO

of a protocol. Except for the interconnect layer, such communication is accomplished by invoki
5 provided by the adjacent layer. The following layers are defined:

SAL: Clients and servers that originate and process SCSI I/O operations by means of a SCSI
application protocol,

STPL: Services and protocalsithrough which clients and servers communicate; and
Interconnect layer: Seryices, signaling mechanism and interconnect subsystem used for the
physical transfer of data from sender to receiver. In the SCSI model, the interconnect layer is
as a service delivery subsystem.

of SCSI transpeort protocol services implemented by a service delivery subsystem identify exte
ral requirements that apply to SCSI transport protocol standards. While these SCSI transport p
5 may serv€)as a guide for designing reusable software or firmware that is adaptable to differen
rt protocols, there is no requirement for an implementation to provide the service interfaces def
ument

SIMransport protocol service interface is defined in this document in representational terms usin

ke

nown

rnal

rotocol
t SCSI
ined in

h SCS

transpo

Tt Protocol SETviTES. The SCSHransport protocot SETvice IMterface mptermentation s aefimedim

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 modeled as a procedure call invoking an STPL service (e.g., invoking an operation
defined by the SCSI Target Port class or the SCSI Initiator Port class). An incoming interaction is modeled as
a procedure call invoked by the STPL (e.g., invoking an operation defined by the Application Client class, the

Device

Server class, or the Task Manager class).
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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 described in 3.9. In this document, input arguments are defined relative to the

layer receiving an interaction (i.e., an input is an argument supplied to the receiving layer by the layer initiating
the interaction).

The following types of service interactions between layers are defined:

SCSI transport protocol service request procedure calls from the SAL invoking a service provi
the STPL;

ided by

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);
SCSI transport protocol service response procedure calls to the STPL invoked by the SAL in

The se
transpg
invokin

Figure

response to a SCSI transport protocol service indication. A SCSI transport protocol servicere
may be invoked to return a reply from the invoking SAL to the peer SAL; and

SCSI transport protocol service confirmation procedure calls from the STPL notifying the,SAL
SCSI transport protocol service request has completed, has been terminated, or hasfailed to
the interconnect layer. A SCSI transport protocol service confirmation may communicate para
that indicate the completion status of the SCSI transport protocol service requéest or any other

) a confirmed service always results in a confirmation from the STRL.

B3 shows the relationships between the four SCSI transport protocol service types.
SAL

* STPL *
1 "
SCSi transport \
protocol service

request

SCSI transport
protocol service
indication

protocol service
response
SCSI transport

protocol service
confirmation

sponse

that a
fransit
meters
status.

A SCSI transport protocol service confirmation may be used to convey a response from the pepr SAL.

vices provided by an STPL are either confirmed or unconfirmed (i.e., service available at the JCSI
rt protocol service interface that does not result in a completion confirmation). A SAL service rgquest

Figure 33— SCStHtransport protocot service mode
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Figure 34 shows how SCSI transport protocol services may be used to process a client-server
request-response transaction at the SAL.

SAL
* Client Server *
- _ _Server request _ I
I _ Serverresponse _4)

SCSI transport

STPL

V-
A

STPL protocol

SCSI transport

protocol service
request

SCSI transport

transactions

STPL protocol

protocol service
indication

SCSI transport

protocol service
confirmation

transactions

:}SI transport protcéjl

service interface

Figure 34 — Request-Response SAL transaction and related STPL services

protocol service
response

The daghed lines in figure 34 show a SCSI application protocol transaction as it may appear to sending and

receiving entities within the client and server. The<solid lines in figure 34 show the corresponding SCS
transpdrt protocol services and STPL transactions that are used to transport the data.

If a devjice server invokes a data transfer SCSI transport protocol service, then the interactions requirdd to

transfe

the data do not involve the application client. Only the STPL in the SCSI device that also contgins the

application client is involved. Figure 35.shows the relationships between the SCSI transport protocol service
types involved in a data transfer request.

SAL

STPL

SCSI transport
protocol service
request

SCSI transport
protocol service
confirmation

Figure 35 — SCSI transport protocol service model for data transfers
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Figure 36 shows how SCSI transport protocol services may be used to process a device server data transfer
transaction.

SAL
*Ir""jl Device *
| |
| | Server
A STPL A
* * ltrancno
= SlRL—pFet-eeel—><—SGS t.u..u,,\_,rt
transactions protocol service
request

STPL protocol > SCSI transport
transactions protocol service

/ confirmation
:&I transport protocol

service interface

Note: The dotted box represents a memory access function provided by the
SCSl initiator device whose definition is outside the‘scope of this document.

Figure 36 — Device server data transfer transaction and related STPL services

If a deviice server invokes a Terminate Data Transfer SCS| transport protocol service, then the interacfions

requirefl to complete the service do not involve the SCSMransport protocol service interface or the application
client. Pnly the STPL in the SCSI device that also.contains the device server is involved. Figure 37 shqws the
relationships between the SCSI transport protocolservice types involved in a Terminate Data Transfer
requesi.

SAL

* STPL *
v

SCSI transport
protocol service
request

SCSI transport
protocol service
confirmation

Figure 37 — SCSI transport protocol service model for Terminate Data Transfer
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Figure 38 shows how SCSI transport protocol services may be used to process a device server Terminate
Data Transfer transaction.

SAL

Device
Server

STPL A

v \

SCSHransport
protocol service
request

SCSI transport
protocol service

/ confirmation
:&I transport protocol

service interface

igure 38 — Device server Terminate Data Transfer transaction and related STPL serviceg
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5 SCSI command model

5.1 The Execute Command procedure call

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

Service Response =

Input a

C

Execute Command (IN ( I_T_L Nexus, Command Identifier, CDB,

Task Attribute, [Data-In Buffer Size], [Data-Out Buffer],

guments:

I_T_L Nexus:
bmmand Identifier:

CDB:
Task Attribute:

Data-In Buffer Size:

Data-Out Buffer:

Data-Out Buffer Size:

CRN:

Command Priority:

|Data-Out Bufter Size], , [Command Priority])
OUT ( [Data-In Buffer], [Sense Data], [Sense Data
Length], Status, [Status Qualifier] ))

An identifier for the |_T_L nexus routing the command (se€e 4.6.31.2).
The numerical identifier identifying the command (seg«4.6.31.3).
Command descriptor block (see 5.2).

A value specifying one of the task attributes'defined in 8.4.

The number of bytes available for data.transfers to the Data-In Buffer (sge

5.4.3). SCSI transport protocols may ‘interpret the Data-In Buffer Size to
include both the size and the location‘of the Data-In Buffer.

A buffer (see 5.4.3) containing.ecommand specific information to be sent to

logical unit (e.g., data or parameter lists needed to process the command).

The buffer size is indicated by the Data-Out Buffer Size argument. The cgn

the

tent

of the buffer shall not change during the lifetime of the command (see 5.p) as

viewed by the applieation client.

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

see

If the CRN:js'used, then all commands on an |_T_L nexus shall include a|CRN

argument-that is incremented by one after each Send SCSI Command

operation (see 4.6.8.4) is invoked. The CRN shall be setto one foreach || T L

nexus involving the SCSI port after the SCSI port receives a hard reset gr
detects |_T nexus loss. The CRN shall be set to one after it reaches the
maximum CRN value supported by the protocol. The CRN value zero shél
reserved for use as defined by the SCSI transport protocol. It is not an errp
the application client to provide a CRN when CRN is not supported by the
SCSI transport protocol or logical unit. See the SCSI transport protocol
standards for rules regarding CRN checking.

The priority assigned to the command (see 8.5).

| be
r for
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Output arguments:

Data-In Buffer: A buffer (see 5.4.3) to contain command specific information returned by the
logical unit by the time of command completion. The Execute Command
procedure call shall not return GOOD status or CONDITION MET status
unless the buffer contents are valid. The buffer contents shall be considered
invalid unless the Execute Command procedure call returns GOOD status or
CONDITION MET status. While some valid data may be present for other
values of status, the application client should rely on additional information
from the logical unit (e.g., sense data) to determine the state of the buffer
contents. If the command terminates with a service response of SERVICE
DELIVERY OR TARGET FAILURE, the application client shall consider the buffer
contents to be undefined.

Sense Data: A buffer containing sense data (see 5.13) returned in the same,|. T ,nexu
transaction as status (see 5.3). The buffer length is indicated by.the Sense
Data Length argument. If the command terminates with a sepvice responjse of
SERVICE DELIVERY OR TARGET FAILURE, the application clienb shall considgr the
sense data to be undefined.

ense Data Length: The length in bytes of the Sense Data (see 5.13),

o

(7))

Status: A one-byte field containing command completionstatus (see 5.3). If the
command terminates with a service responsg 'of SERVICE DELIVERY OR TARGET
FAILURE, the application client shall consider'command completion status|to be
undefined.

Status Qualifier: Additional information about the indicated command completion status (3ee
5.3.2).

One of [the following SCSI transport protocol specific service responses shall be returned:
COMMAND COMPLETE: A logical unjt,response indicating that the command has

completed: The Status argument shall have one of the values
described in 5.3.

SERVICE DELIVERY OR TARGET FAILURE: Th& command has been terminated due to a service delivery
failure or SCSI target device malfunction. All output arguments are
invalid.

The S{SI transport protocol events corresponding to a service response of COMMAND COMPLETE or SERVICE
DELIVERY OR TARGET FAILURE shall be specified in each SCSI transport protocol standard.

5.2 Command descriptor block (CDB)

The COB defines-the operation to be performed by the device server. See SPC-4 for the CDB formats

For all gommands, if the logical unit detects an invalid field in the CDB, then the logical unit shall not pfocess
the conpmand.

All CDBs shall have an OPERATION CODE field as the first byte.

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 modeled as a single, unique
command. The location of the SERVICE ACTION field in the CDB varies depending on the operation code value.
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All CDBs shall contain a CONTROL byte (see table 41). The location of the CONTROL byte within a CDB depends
on the CDB format (see SPC-4).

Table 41 — cONTROL byte

Bit 7 6 4 3 2 1 0
Vendor specific Reserved NACA Obsolete | Obsolete
All SCSI transport protocol standards shall define as mandatory the functionality needed for a logical, unit to

implement the NACA bit.

The NACA (Normal ACA) bit specifies whether an ACA condition is established if the command terminat
CHECHK CONDITION status. A NACA bit set to one specifies that an ACA shall be established. ANACA b
zero specifies that an ACA shall not be established. The actions for ACA are described.in'5.9. Actions

may be
for the

value of one is indicated with the NORMACA bit in the standard INQUIRY data (seg¢ SPC-4).

If the N

CHECHK CONDITION status, with the sense key set to ILLEGAL REQUES],and the additional sense c

to INVA

required when an ACA is not established are described in 5.8. All logical units/shall implement s
NACA value of zero and may support the NACA value of one (i.e., ACA). The ahility to support a

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

LID FIELD IN CDB.

s with
t setto
that
upport
NACA

d with
pde set
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5.3 Status

5.3.1 Status codes

The status codes are described in table 42. Status shall be sent from the device server to the application client
whenever a command completes with a service response of COMMAND COMPLETE.

Table 42 — Status codes

Code Status g:::;gg Service responseé
00h GOOD yes COMMAND COMPLETE
02h CHECK CONDITION yes COMMAND COMPLETE
04h CONDITION MET yes COMMAND COMPLETE
08h BUSY yes COMMAND COMPLETE
10h Obsolete
14h Obsolete
18h RESERVATION CONFLICT yes COMMAND COMPLETE
22h Obsolete
28h TASK SET FULL yes COMMAND COMPLETE
30h ACA ACTIVE yes COMMAND COMPLETE
40h TASK ABORTED yes COMMAND COMPLETE
Aélo?jtgsr Reserved
Sense flata may be delivered\in the buffer defined by the Sense Data argument of the Execute Command
procedyre call (see 5.1) for any status code.
Definitipns for each status code are as follows:
GOOD] This status indicates that the device server has completed the command without error.
CHECK CONDITION: This status indicates that sense data has been delivered in the buffer defined Ry the
Sense Pata‘argument to the Execute Command procedure call (see 5.13). Additional actions that arg
required iECHECK CONDITION status is returned are described in 5 8

CONDITION MET: The use of this status is limited to commands for which it is specified (see the
PRE-FETCH commands in SBC-3).

BUSY: This status indicates that the logical unit is busy. This status shall be returned whenever a logical unit
is temporarily unable to accept a command through the SCSI target port on which the status is returned and
zero or more other SCSI target ports. The recommended application client recovery action is to issue the
command again at a later time.

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command
with BUSY status shall cause a unit attention condition to be established for the SCSI initiator port on the |_T
nexus that sent the command with an additional sense code set to PREVIOUS BUSY STATUS.
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The status qualifier, if supported by a SCSI transport protocol, may provide the SCSI initiator port with more
information about when the command should be retransmitted (see 5.3.2).

RESERVATION CONFLICT: This status shall be returned whenever a command is sent by an application

client to a logical unit in a way that conflicts with an existing reservation (see SPC-4).

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command
with RESERVATION CONFLICT status shall cause a unit attention condition to be established for the SCSI
initiator port on the I_T nexus that sent the command with an additional sense code set to PREVIOUS

RESERVATION CONFLICT STATUS.

TASK SET FULL

If the logical unlt has at least one command in the task set for an | T nexus and a lack of

| T
and in
from

logical
b SCSI

The stdtus qualifier, if supported by a SCSI transport protocol, may provide the SESI initiator port with|more
informgtion about when the command should be retransmitted (see 5.3.2).

If the UM _INTLCK_CTRL field in the Control mode page contains 11b (see SRC-4), termination of a command
with TASK SET FULL status shall cause a unit attention condition to e established for the SCSI initiajor port
on the | T nexus that sent the command with an additional sense code set to PREVIOUS TASK SET FULL

ACA ACTIVE:

This status shall be returned as described in5.9.2 and 5.9.3 if an ACA exists within a t4sk set.

The application client may reissue the command on the same |_T nexus after the ACA condition has heen

TASK ABORTED: This status shall be returned if.a.€command is aborted by a command or task management

function on another I_T nexus and the Control mode page TAS bit is set to one (see 5.6).

5.3.2 Status qualifier

The stjtus qualifier provides additional-information about the reason for the status code (see 5.3.1).

The st

tus qualifier format is as shown in table 43.

Table 43 — Status qualifier format

Bit
Byte

4

SCOPE

(MSB)

QUALIFIER

(LSB)
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The scorpeE field (see table 44) indicates the logical unit(s) to which the status qualifier applies.

Table 44 — scorE field

Code | Affected logical unit(s) Affected nexus(es)

i i : ; All I_T nexus(es)
00b 'SI'tI;?ulggmal unit addressed by the command associated with the associated with the

addressed logical unit.

All logical units accessible by the SCSI target port through which I—T. nexus through’
01b . ; which the status'wgs
the command associated with the status was routed. returned

All logical unit(s) contained within the SCSI device that contains
10b the logical unit addressed by the command associated with the All I-T nexus(es).
status.

11b Reserved
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The QUALIFIER field (see table 45) indicates additional information about the reason for the status code.

Table 45 — QUALIFIER field

Status code QUALIFIER field Description
All 0000h No add|t|on'alll information (i.e., the same as returning no
status qualifier).
The number of 100 ms increments the. :\pplihnfinn client
should wait before sending another command to the l6gifal
0001h to 3FEFh unit(s) indicated by the SCOPE field using the nexus(es)
indicated by the SCOPE field.
3FFOh to 3FFDh Reserved
BUSY o . :
The application client should stop sending commands to|the
3FFEh logical unit(s) indicated by the sCopEfield using the
nexus(es) indicated by the SCoPE field.
The logical unit(s) indicated by.the scoPE field are not able to
3FFFh accept the command because they are servicing too mapy
other |_T nexuses.
The application client should wait before sending anothef
command to the |ogical unit on any |I_T nexus until:
a) at least the number of 100 ms increments indichted
TASHK SET FULL 2 0001h to 3FEFh in.the QUALIFIER field have elapsed; or
b) ~a command addressed to the logical unit on any I_T
nexus completes or terminates.
3FFOh to 3FFFh Reserved
GOOD 0001h to 3FFFh Reserved
The number of 100 ms increments the application client
should wait before sending another command to the logigal
CHECK 000¢hrto 3FEFh unit(s) indicated by the SCOPE field using the nexus(es)
CONDITION indicated by the sCOPE field.
3FFOh to 3FFFh Reserved
CONDITIONMET | 0001h to 3FFFh Reserved
RESERVATION
doNFLICT 0001h to 3FFFh Reserved
ACA ACTIVE 0001h to 3FFFh Reserved
TASK ABORTED 0001h to 3FFFh Reserved
All others 0001h to 3FFFh Reserved
@ The scopE field shall be set to zero.



https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

-124 - ISO/IEC 14776-415:2019 © ISO/IE

5.3.3 Status precedence

If a dev

ice server or task manager detects that more than one of the following conditions applies to a

completed command, it shall select the condition to report based on the following precedence:

1)
2)

N

OCCURRED) are based on usage in SAM-2. The use of these dnit-attention condition names is not to be
interpreted as a description of how the unit attention conditions'are represented by any given SCSI transpo
protocol.
A devide server or task manager may report the following status codes with any level of precedence:
a) | BUSY status;
b) | TASK SET FULL status; or
c) | CHECK CONDITION status with a sense key set to ILLEGAL REQUEST.
For an pdministrative logical unit (see 4.6.11) or a hierarchical logical unit (see 4.6.15), any unit attenti

conditig
reporte
REQUE

Foras

unit copglomerate (e.g.-REPORTED LUNS DATA HAS CHANGED) shall be reported with a higher

preced
sense {

5.4 S(

an ACA ACTIVE status;

C 2019

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):
A) POWER ON, RESET, OR BUS DEVICE RESET OCCURRED;

B) POWER ON OCCURRED;

C) SCSIBUS RESET OCCURRED;

D) WCROCODE HAS BEENCHANGED;

E) BUS DEVICE RESET FUNCTION OCCURRED;

F) DEVICE INTERNAL RESET;

G) COMMANDS CLEARED BY POWER LOSS NOTIFICATION; or

H) |_T NEXUS LOSS OCCURRED;

a RESERVATION CONFLICT status; and

a status of:

A) CHECK CONDITION, other than with a sense key set to ILLEGAL REQUEST or for any
not listed in (2);

B) GOOD;

C) CONDITION MET; or

D) TASK ABORTED.

DTE 2 The names of the unit attention conditions listed in this subglause (e.g., SCSI BUS RESET

i with a higher precedence than a CHECK CONDITION status with a sense key set to ILLEGA
EST and an additional sense code set to LOGICAL UNIT NOT SUPPORTED.

Libsidiary logical uniti:any unit attention condition that was established for all logical units in the

bnce than a CHEEK CONDITION status with a sense key set to ILLEGAL REQUEST and an ad
ode set to, SUBSIDIARY LOGICAL UNIT NOT CONFIGURED.

LSl transport protocol services for SCSI commands

reason

—

on

n that was established for all ldgical units (e.g., REPORTED LUNS DATA HAS CHANGED) sh¢uld be

L

logical

ditional

5.4.1 SCSI transport protocol services for SCSI commands overview

The SCSI transport protocol services that support the Execute Command procedure call are described in
5.4. The following groups of SCSI transport protocol services are described:

a)

b)

the SCSI transport protocol services that support the delivery of the command and status (see 5.4.2);

and

the SCSI transport protocol services that support the data transfers associated with processing a

command (see 5.4.3).
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5.4.2 Command and status SCSI transport protocol services
5.4.2.1 Command and status SCSI transport protocol services overview

All SCSI transport protocol standards shall define the SCSI transport protocol specific requirements for
implementing the Send SCSI Command SCSI transport protocol service request (see 5.4.2.2), the SCSI
Command Received SCSI transport protocol service indication (see 5.4.2.3), the Send Command
Complete SCSI transport protocol service response (see 5.4.2.4), and the Command Complete Received
SCSI transport protocol service confirmation (see 5.4.2.5) SCSI transport protocol services.

All SCSI initiator devices shall implement the Send SCSI Command SCSI transport protocol service request

and themmmmmmrmnm:ﬁ
applicaple SCSI transport protocol standards. All SCSI target devices shall implement the SCSI Comipand

Received SCSI transport protocol service indication and the Send Command Complete SCSl transgort
protocdl service response as defined in the applicable SCSI transport protocol standards.

5.4.2.2|Send SCSI Command SCSI transport protocol service request

An application client invokes the Send SCSI Command SCSI transport protocol service request to request
that a §CSI initiator port send a command over the service delivery subsystem.

Send §CSI Command SCSI transport protocol service request:

Send SCSI Command (IN ( I_T_L Nexus, Command Identifier, CDB, Task Attribute, [Data-In Buffer
Size], [Data-Out Buffer], [Data-Out Buffer'Size], [CRN], [Command Prigrity],
[First Burst Enabled] ))

Input afguments:

I_T_L Nexus: An identifier for the |_T_L.néxus routing the command (see 4.6.32.3).
Command Identifier: The numerical identifierlidentifying the command (see 4.6.31.3).
CDB: Command descriptor block (see 5.2).
Task Attribute: A value specifying one of the task attributes defined in 8.4. For specific
requirements on the Task Attribute argument see 5.1.

Data-In Buffer Size: The number of bytes available for data transfers to the Data-In Buffer (sge
5.4,3)."SCSI transport protocols may interpret the Data-In Buffer Size to
include 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 logicgl unit
(e.g., data or parameter lists needed to process the command (see 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).

CRN: If CRN is used, then all commands on an |_T_L nexus include a CRN
argunent (DCU 5.1).

Command Priority: The priority assigned to the command (see 8.5).

First Burst Enabled: An argument specifying that a SCSI transport protocol specific number of
bytes from the Data-Out Buffer shall be delivered to the logical unit without
waiting for the device server to invoke the Receive Data-Out SCSI transport
protocol service.

5.4.2.3 SCSI Command Received SCSI transport protocol service indication

The task router (see 4.6.7) invokes the SCSI Command Received SCSI transport protocol service indication
to notify a task manager that it has received a command over the service delivery subsystem.
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SCSI Command Received SCSI transport protocol service indication:
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SCSI Command Received (IN ( I_T_L Nexus, Command Ildentifier, CDB, Task Attribute, [CRN],

Input arguments:

[Command Priority], [First Burst Enabled] ))

I_T_L Nexus: An identifier for the |_T_L nexus routing the command (see 4.6.32.3).
Command Identifier: The numerical identifier identifying the command (see 4.6.31.3).
CDB: Command descriptor block (see 5.2).
Task Attribute: A value specifying one of the task attributes defined in 8.4.
CRN: If a CRN argument is used, then all commands on an |_T_L nexus(include a
CRN argument (see 5.1).
Command Priority: The priority assigned to the command (see 8.5).
F(rst Burst Enabled: An argument specifying that a SCSI transport protocol spécific 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 trangport

5.4.24
A devid

protoca
service

Send C
Send

Input a

C

(¢)]

guments:

5.4.2.5

Send Command Complete SCSI transport protocol service response

ommand Complete SCSI transport protocol service response:

Command Complete (IN (I_T_L Nexus, Command Identifier, [Sense Data], [Sense Data

|_T_L Nexus:
bmmand ldentifier:

Sense Data:

ense Data Length:
Status:
Service Response:

Status Qualifier:

protocol service.

Length], Status, Service Response, [Status Qualifier] ))

An identifierfor the |_T_L nexus routing the command (see 4.6.32.3).
The numerical identifier identifying the command (see 4.6.31.3).

If present, a Sense Data argument instructs the SCSI target port to comy
with sense data to the SCSI initiator port (see 5.13).

The length in bytes of the sense data to be returned to the SCSI initiator
Command completion status (see 5.1).

Service response information for the command (see 5.1).

The Status Qualifier code for the command (see 5.3.2).

e server, a task manager, or a task router invokes the Send<Command Complete SCSI transport
| service response to request that a SCSI target port transmit command complete information o
delivery subsystem.

ver the

lete

port.

A SCSil initiator port invokes the Command Complete Received SCSI transport protocol service
confirmation to notify an application client that it has received command complete information.

Command Complete Received SCSI transport protocol service confirmation:

Command Complete Received (IN ( L_T_L Nexus, Command Identifier, [Data-In Buffer], [Sense
Data], [Sense Data Length], Status, Service Response, [Status

Qualifier] ))
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Input arguments:

I_T_L Nexus: An identifier for the |_T_L nexus routing the command (see 4.6.32.3).

Command Identifier: The numerical identifier identifying the command (see 4.6.31.3).

Data-In Buffer: A buffer containing command specific information returned by the logical
on command completion (see 5.1).

Sense Data: Sense data returned in the same |_T nexus transaction as status (see 5.

Sense Data Length: The length in bytes of the received sense data.

Bervice Response: Service response for the command (see 5.1).

Status Qualifier: The status qualifier for the command (see 5.3.2).

5.4.3 Data transfer SCSI transport protocol services

5.4.3.1

The da
initiaton
require
The ap
logicall
39). Th
may re
clientu
Data-O

Client
Byte|Count Buffer Offset

Overview

a transfer services described in 5.4.3 provide mechanisms for moving data to and from the SG
port while processing commands. All SCSI transport protocol standards shall define the protog
1 to implement these services.

plication client's Data-In Buffer and/or Data-Out Buffer eachcappears to the device server as a s
contiguous block of memory large enough to hold all the data required by the command (see

huire the transfer of data from the application clientdsing the Data-Out Buffer, or to the applica
5ing the Data-In Buffer, or both to and from the application client using both the Data-In Buffer
ut Buffer.

Application

Requs

sted by
DevicnServer

Application
Client
Buffer Size

s document allows either unidirectional or bidirectionaldata transfer. The processing of a com1nand
i

unit

13).

Sl
ols

ingle,
figure

on
nd the

Figure 39 — Model for Data-In and Data-Out data transfers

This document assumes that the buffering resources available to a logical unit are limited, and the buffer in
the logical unit may not be capable of containing all of the data required to be transferred for one command.
Such data needs to be moved between the application client and the logical unit in segments that are smaller
than the transfer size specified in the command. The amount of data moved per segment is usually a function
of the buffering resources available to the logical unit. Figure 39 shows the model for such incremental data
transfers.
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SCSI transport protocols may allow logical units to accept the initial portion of the Data-Out Buffer data, called
the first burst, along with the command without waiting for the device server to invoke the Receive Data-Out
SCSI transport protocol service. This is modeled using Receive Data-Out SCSI transport protocol service
calls for which the SCSI transport protocol may have moved the first burst prior to the call.

SCSI transport protocols that define a first burst capability shall include the First Burst Enabled argument in
their definitions for the Send SCSI Command and SCSI Command Received SCSI transport protocol
services. Logical units that implement the first burst capability shall implement the FIRST BURST SIZE field in the
Disconnect-Reconnect mode page (see SPC-4).

The STPL confirmed services described in 5.4.3.2 and 5.4.3.3 are used by the device server to request the
transfer_of data to or from the application client Data-In Buffer or Data-Out Buffer, respectively. The SCSI
initiator|device SCSI transport protocol service interactions for data transfers are unspecified.

The mgvement of data between the application client and device server is controlled by the following
argumgnts:

Application Client Buffer Size: The total number of bytes in the application client's buffer
(i.e., equivalent to Data-In Buffer Size‘for'the Data-In Buffer
or equivalent to Data-Out Buffer Size for the Data-Out
Buffer).

Application Client Buffer Offset: Offset in bytes from the beginning of the application cli¢nt's
buffer (Data-In or Data-Qut).to the first byte of transferfed
data.

Byte Count Requested by Device Server: Number of bytes td:b& moved by the data transfer reqyest.

For any specific data transfer SCSI transport protocol service réguest, the Byte Count Requested by Pevice
Serverlis less than or equal to the combination of Application/Client Buffer Size minus the Application
Client Buffer Offset.

Randov['l buffer access occurs when the device server requests data transfers to or from segments of the
application client's buffer that have an arbitrary offsef-and byte count. Buffer access is sequential Wheill;
successive transfers access a series of increasing; adjoining buffer segments. Support for random buffer
access|by a SCSI transport protocol standard’is optional. A device server implementation designed fof any
SCSI transport protocol implementation sheuld be prepared to use sequential buffer access if necessgry.

If a SCHI transport protocol supports.random buffer access, the offset and byte count specified for eagh data
segment to be transferred may overlap. In this case the total number of bytes moved for a command i not a
reliablelindicator of highest byte transferred and shall not be used by a SCSI initiator device or SCSI target

device [mplementation to determine whether all data has been transferred.

All SCYI transport protocal standards shall define support for a resolution of one byte for the Application Client
Buffer $ize argument,

SCSI transport pretocol standards may define restrictions on the resolution of the Application Client Bliffer
Offset argument. SCSI transport protocol standards may define restrictions on the resolution of the Rgquest
Byte Count argument for any call to the Send Data-In SCSI transport protocol service or any call to th

Receive Data-Out SCSI transport protocol service that does not transfer the last byte of the Application Client
Buffer.

This document provides only for the transfer phases to be sequential. Provision for overlapping transfer
phases is outside the scope of this document.

The STPL confirmed services described in 5.4.3.4 are used by the task manager or device server to terminate
partially completed transfers to the Data-In Buffer or from the Data-Out Buffer. The Terminate Data Transfer
SCSI transport protocol service requests that one or more Send Data-In SCSI transport protocol service

requests or Receive Data-Out SCSI transport protocol service requests be terminated by a SCSI target port.


https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

ISO/IEC 14776-415:2019 © ISO/IEC 2019 -129 -

5.4.3.2

Data-In delivery service

5.4.3.2.1 Send Data-In SCSI transport protocol service request

A device server invokes the Send Data-In SCSI transport protocol service request to request that a SCSI
target port send data over the service delivery subsystem.

Send Data-In SCSI transport protocol service request:

Send Data-In (IN (I_T_L Nexus, Command ldentifier, Device Server Buffer,

Input a

Appli

5.4.3.2

A SCS|
server

Data-In Delivered SCSI transport protocol service confirmation:

This SSI transport protocol service confirmation™notifies the device server that the specified data was

succes
attemp

Input a

c

5.4.3.3

5.4.3.3.

Application Client Buffer Offset, Request Byte Count ))

guments:

I_T_L Nexus: An identifier for the |_T_L nexus routing the command (seée4.6.

Command Identifier: The numerical identifier identifying the command (see.4:6.31.3).

cation Client Buffer Offset: Offset in bytes from the beginning of the application client's buffe
the Data-In Buffer) to the first byte of transferred data.

Request Byte Count: Number of bytes to be moved by thisfequest.
2 Data-In Delivered SCSI transport protocol service confirmation

target port uses the Data-In Delivered SCSI transport protocol service confirmation to notify a
hat it has sent data.

Data-In Delivered (IN ( I_T_L Nexus, Command Identifier, Delivery Result ))

sfully delivered to the application client buffer, or that a service delivery subsystem error occurre
ing to deliver the data.

guments:

I_T_L Nexus: An identifier for the |_T_L nexus routing the command (see 4.6.32.3).
bmmand ldentifier: The numerical identifier identifying the command (see 4.6.31.3).

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 whi
attempting to deliver the data.

Data-Qut delivery service

82.3).

Device Server Buffer: The buffer in the device server from which data,is-to be transferqed.

(i.e.,

device

d while

F Receive Data-Out-SESH forotocol . ¢

A device server invokes the Receive Data-Out SCSI transport protocol service request to request that a SCSI
target port receive data over the service delivery subsystem.

Receiv

e Data-Out SCSI transport protocol service request:

Receive Data-Out (IN ( I_T_L Nexus, Command Identifier, Application Client Buffer Offset,

Request Byte Count, Device Server Buffer ))
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Input arguments:

I_T_L Nexus: An identifier for the |_T_L nexus routing the command (see 4.6.32.3).

Command Identifier: The numerical identifier identifying the command (see 4.6.31.3).

Application Client Buffer Offset: Offset in bytes from the beginning of the application client's buffer (i.e.,

If the S

the Data-Out Buffer) to the first byte of transferred data.
Request Byte Count: Number of bytes to be moved by this request.

Device Server Buffer: The buffer in the device server to which data is to be transferred.

and rarfjdom buffer access is not supported, first burst data shall be transferred to the Device Server-Buffer
until allffirst burst data has been transferred. If the SCSI Command Received SCSI transport protocol service
includef a First Burst Enabled argument and random buffer access is supported, first burst data.should be

transfe
subsys

5.4.3.3)2 Data-Out Received SCSI transport protocol service confirmation

A SCS

device perver that it has received data over the service delivery subsystem.

Data-Out Received SCSI transport protocol service confirmation:

red to the Device Server Buffer but first burst data may be re-transferred across a service deliery
em.

target port invokes the Data-Out Received SCSI transport protocol, seryvice confirmation to notify a

Data-Out Received (IN (L_T_L Nexus, Command Identifier, Delivery Result ))

This SCSI transport protocol service confirmation notifies the device server that the requested data hals been
success$fully delivered to its buffer, or that a service delivery(subsystem error occurred while attempting to

receive

Input a

Command Identifier: The numericakidentifier identifying the command (see 4.6.31.3).

5.4.3.4

5.4.3.4

A devide serverior task manager invokes the Terminate Data Transfer SCSI transport protocol service

reques

Terminate DataTransfer SCSttransportprotocotservicerequest———

the data.

guments:

I_T_L Nexus: An identifier for thg*l_T_L nexus routing the command (see 4.6.32.3).

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.
Terminate Data Transfer service

1 Terminate Data Transfer SCSI transport protocol service request

torrequest that a SCSI target port terminate data transfers.

Terminate Data Transfer (IN ( Nexus, [Command identifier] ))

Input argument:

Nexus: An identifier for the |_T nexus (see 4.6.32.2), or an identifier for the |_T_L
nexus (see 4.6.32.3).

Command Identifier: The numerical identifier (see 4.6.31.3) identifying the command associated

with the data transfer being terminated.

The SCSI target port terminates all transfer service requests for the specified command identifier on the
specified nexus. If no command identifier is specified, then the SCSI target port terminates all transfer service
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requests for all commands on the specified nexus (e.g., if an |_T_L nexus is specified with no command
identifier, then the SCSI target port terminates all transfer service requests from the logical unit for the
specified SCSI initiator port).

5.4.3.4.2 Data Transfer Terminated SCSI transport protocol service confirmation

A SCSI target port invokes the Data Transfer Terminated SCSI transport protocol service confirmation to
notify a device server or task manager that it has terminated all outstanding data transfers for the specified
command on the specified nexus.

Data Transfer Terminated SCSI transport protocol service confirmation:

Data Transfer Terminated (IN ( Nexus, [Command identifier] ))

Input afgument:

Nexus: An identifier for the |_T nexus (see 4.6.32.2), or an identifierforthe |_T L
nexus (see 4.6.32.3).

Command Identifier: The numerical identifier (see 4.6.31.3) identifying the Command associatgd
with the data transfer being terminated.

This S¢SI transport protocol service confirmation is returned in response to.a Terminate Data Transfer SCSI
transpdrt protocol service request whether or not the specified nexus existedvin the SCSI target port when the
requesy was received. After a Data Transfer Terminated SCSI transport_protocol service confirmation| has

been sInt in response to a Terminate Data Transfer SCSI transport\protocol service request, Data-In
Deliverled SCSI transport protocol service confirmation and Data<Qut Received SCSI transport protogol
service|confirmations shall not be sent for the commands specified by the nexus.

5.5 Command lifetime

This supclause specifies the events delimiting thie beginning and end (i.e., lifetime) of a command from the
viewpol|nt of the application client and device Server. The task router and task manager have the sams
viewpo|nt of the beginning and end of a command as the device server.

An application client maintains an application client command (see 4.6.31) from the time the Send SCSI
Command SCSI transport protocelservice request is invoked until:

a) | the application client receives a service response of COMMAND COMPLETE for that command;

b) [the application client receives notification of a unit attention condition with one of the fgllowing

additional sense.codes:

A) any additional sense code whose ADDITIONAL SENSE CODE field is set to 2Fh (e.g., COMMANDS
CLEARED BY ANOTHER INITIATOR, COMMANDS CLEARED BY POWER LOSS NOTIFI-
CAHON or COMMANDS CLEARED BY DEVICE SERVER), if in reference to the task set
containing the command;

B) (amy additional sense code whose ADDITIONAL SENSE CODE field is set to 29h (e.g., POWIER 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); or

C) MICROCODE HAS BEEN CHANGED;

c) the application client receives notification that the task manager has detected an overlapped
command (see 5.10);

d) the SCSIl initiator device processes a SCSI device condition that aborts the command (see table 46);

e) the application client receives notification that the SCSI target device processed a SCSI device
condition that aborted the command (see table 47);

f) a service response of FUNCTION COMPLETE for a task management function that aborted the command
(see table 48);

g) a service response of COMMAND COMPLETE for another command that aborted the command (see
table 49);
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the application client receives a service response of FUNCTION COMPLETE following a QUERY TASK

task management function (see 7.8) directed to the specified command; or

the application client receives a service response of FUNCTION COMPLETE following a QUERY TASK

SET task management function (see 7.9) directed to the specified task set.

NOTE 3 Items other than a) assume in-order delivery (see 4.4.3).

If a service response of SERVICE DELIVERY OR TARGET FAILURE is received for a command (e.g., when an |_T
nexus loss is detected by the SCSI initiator port), the application client shall maintain an application client

comma
comma

nd (see 4.6.31) to represent the command until the application client has determined that the
nd is no longer known to the device server.

NPTE 4 The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET

interpreted as a description of how the unit attention conditions are represented by any given SGSI transpo|

p

The tas
service

The co

a)

b)
IfaSC
betwee

device
lifetime

Some ¢
task se
initiate
Backgr
specifie

expected.

Backgr
comma
by pow
power |

Unless
require

5.6 Aborting commands

CURRED) are based on usage in SAM-2. The use of these unit attention condition names is ngt\to be
otocol.

k manager creates a command upon receiving a SCSI Command Received, §CSI transport p
indication (see 5.4.2.3) (i.e., upon processing the SCSI Command Received ‘operation (see 4.6

nmand shall exist until:

the device server sends a service response for the command of COMMAND COMPLETE; or
the command is aborted as described in 5.6.

Bl transport protocol does not require state synchronization (see4.4.2), then there may be a tim

server. As a result, the lifetime of a command as it appeafs to the application client is different fi
observed by the device server.

ommands initiate background operations that aré processed after the command is no longer in
(i.e., status has been returned for the command) (e.g., a SEND DIAGNOSTIC command if us
B background self-test (see SPC-4) or a write command if write cache is enabled (see SBC-3))
bund operations may be aborted by power on, hard reset, or logical unit reset. Unless otherwis
d (see 6.3.4 and 6.3.5), background \operations shall not be aborted by |_T nexus loss or powsg

bund operations may generate deferred errors that are reported in the sense data for a subseq
nd (see SPC-4). Information.that a deferred error occurred may be cleared before it is reported
er on, hard reset, or logical’unit reset). Deferred errors should not be cleared by |_T nexus loss
pss expected.

a command completes with GOOD status or CONDITION MET status, the degree to which the
1 command processing has been completed is vendor specific.

—

rotocol
21.2)).

e skew

h the completion of a device server request-response transaction as seen by the application clignt and

pom the

the
pd to

a)
-

r loss

Lent

(e.q.,
or

A command is aborted if a SCSI device condition (see 6.3), command, or task management function causes
termination of the command prior to its completion by the device server. After a command is aborted and
TASK ABORTED status, if any, is returned, the SCSI target device shall send no further requests or
responses for that command.
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See table 46 for a list of the SCSI device conditions that cause commands to be aborted in a SCSI initiator
device.

Table 46 — SCSI device conditions that abort commands in a SCSI initiator device

SCSI device condition Scope Reference
Power on All commands in the SCSI initiator device. 6.3.1
All commands with an | T nexus involvina the SCS|
Hardl reset L = ~ 6.3.2
initiator port.
|_T pexus loss All commands associated with the lost |_T nexus. 6.3.4

SCSl transport
protpcol specific As defined by the applicable SCSI transport protocol staridard.
condlitions
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See table 47 for a list of the SCSI device conditions that cause commands to be aborted in a SCSI target

device.
Table 47 — SCSI device conditions that abort commands in a SCSI target device
Unit attention
SCSI devi condition (see TASK
oevice Scope 5.14) additional | ABORTED Reference
condition .
sense code, if status
any
All commands in all logical
Power on units in the SCSI target no 6.3.
device.
All commands in all logical
units to which the SCSI b S
Hard|reset target port has access in the yes 0r.no 6.3.2
SCSI target device.
see table 54
Logidal unit reset 2 ﬁrl]litcommands in the logical yes orno © 6.3.3anf 7.7
In each logical unit to which
the SCSI target port has
|_T nexus loss 2 access, all commands no 6.3.4and 7.6
associated with the lost |_ T
nexus.
All commands in all logical COMMANDS
Powgr loss units in the SCSI tar, (3{ CLEARED BY no 6.3.5
expefted device 9 POWER LOSS "
’ NOTIFICATION
SCSl transport
protocol specific As defined by the applicable SCSI transport protocol standard.
cond|tions
Key:
yes 5 Each command-that is aborted on an |_T nexus other than the one that caused the SCSI device
condition,isieompleted with TASK ABORTED status, if the TAS bit is set to one in the Control mode
page (see.SPC-4).
no = No status-is returned for aborted commands.
a8 THis‘SCSI device condition is able to be invoked by a task management function listed in table 4§.
b |f hc hald IUOUt IO UGUOUd by (<] paltluu:al :_T TTCAUO \C.H., b SCSH tIaIIOPUrt }JIUtUUU: OPUUIfC taSk

management function), then “yes” applies, otherwise, “no” applies.
C If the logical unit reset is caused by a particular |_T nexus (e.g., by a LOGICAL UNIT RESET task
management function), then “yes” applies, otherwise (e.qg., if triggered by a hard reset), “no” applies.

Vy d JUJl
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See table 48 for a list of the task management functions that cause commands to be aborted.

Table 48 — Task management functions that abort commands (part 1 of 2)

Unit attention
condition (see TASK
:’::(I:(tirgra‘nagement Scope adcsii:i‘c‘))nal ABORTED Reference
. status
sense code, if
ary—2
All commands:
a) in the specified logical
unit;

ABORT TASK b) in the task set associated

if thel ABORT TASK with commands from the ]

. o . none no 7.2
scopeis| T L specified |_T nexus; and

nexus c) that were received on the

specified |_T nexus with
the specified command
identifier. P
All commands:
a) in all logical units;
b) in the task set associated

ABORT TASK with commands from the

if thel ABORT TASK specified |_T nexus; and none no 7.2

scope is |_T nexus c) that were received on the

specified |_T nexuswith
the specified command
identifier. P
Key:
yes § Each command that is aborted.on an |_T nexus other than the one that delivered the task
management function is.cempleted with TASK ABORTED status, if the TAS bit is set to one in the
Control mode page.

no =|No status is returned for ‘aborted commands.

@ |If the TAS bit is set'to-zero in the Control mode page (see SPC-4), then the device server creatgs this
unit attention condition for each |_T nexus that had command(s) aborted other than the |_T nexdiis that
dglivered the task management function. If the TAS bit is set to one in the Control mode page (see

) SIPC-4), then the device server does not create this unit attention condition.

If:
a)| the-8CSlI target device does not check overlapped commands;
b)_the SCSI transport protocol standard defines that the command identifier scope is the I_T mexus;

and
c) acommand in another logical unit is using the same command identifier,
then the ABORT TASK should not affect commands in other logical units in the same SCSI target
device.
€ If the TST field is set to 001b (i.e., per |_T nexus) in the Control mode page (see SPC-4), then there is
one task set per I_T nexus in the logical unit. As a result, commands from other I_T nexuses are not
affected and CLEAR TASK SET is equivalent to ABORT TASK SET.
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Table 48 — Task management functions that abort commands (part 2 of 2)

Unit attention
condition (see
TASK
Task management 5.14)
function Scope additional ABORTED Reference
. status
sense code, if
any 2
All commands:
a) in the specified logical
unit;
ABORT TASK SET b) |n.the task set associated |
with commands from the none no 7.3
(L_T]L nexus) o .
specified |_T nexus; and
c) that were received on the
specified |_T nexus with
any command identifier.
All commands:
a) in the specified logical
unit;
Co . COMMANDS
CLEAR TASK SET b) m_the task set associated CLEAREDBY
with commands from the yes 7.5
(L_T]L nexus) e . ANOTHER
specified |_T nexus; and
. INITIATOR
c) that were received on any
|_T nexus with any
command identifier. ©

LOGICAL UNIT

RESET (I T L See table 47 description of the logical unit reset condition.

nexus)

I_T NEXUS - "

RESET (I_T nexus) See table 47 description of the |_T nexus loss condition.

Key:

yes ¥ Each command that is aborted on an |_T nexus other than the one that delivered the task

management function is completed with TASK ABORTED status, if the TAS bit is set to one i the
Control mode page.

no =|No status is returned for aborted commands.

@ |f fhe TAS bitiisset to zero in the Control mode page (see SPC-4), then the device server creatgs this
unit attention’ condition for each I_T nexus that had command(s) aborted other than the I_T nexdis that
delivered the task management function. If the TAS bit is set to one in the Control mode pagg (see

) SIPC-4), then the device server does not create this unit attention condition.

If:

a) the SCSI target device does not check overlapped commands;

b) the SCSI transport protocol standard defines that the command identifier scope is the |_T nexus;
and

¢) acommand in another logical unit is using the same command identifier,

then the ABORT TASK should not affect commands in other logical units in the same SCSI target

device.

If the TST field is set to 001b (i.e., per |_T nexus) in the Control mode page (see SPC-4), then there is

one task set per I_T nexus in the logical unit. As a result, commands from other I_T nexuses are not

affected and CLEAR TASK SET is equivalent to ABORT TASK SET.
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See table 49 for a list of the command related conditions that cause commands to be aborted.

Table 49 — Command related conditions that abort commands (part 1 of 2)

Unitattention
condition

TASK
Command related conditions Scope (se(-? ?'14) ABORTED | Reference
additional
status
sense code,
ifany 2
Compgletion of a command with CHECK
CONDITION status if: COMMANDS
a) the QERR field is set to 01b; and All commands in CLEARED BY 5.8|3 and
b) the TsT field is set to 000b (i.e., the task set. ANOTHER yes 49.2
ghared) INITIATOR
in the| Control mode page (see SPC-4).
Completion of a command with CHECK
CONDITION status if:
a) the QERR field is set to 01b; and All commands in 5.8/3 and
b) the TST field is set to 001b (i.e., per the task set. P N\ no 5.9.2
I| T nexus)
in thel Control mode page (see SPC-4).
All commands it
Completion of a command with CHECK the task set ffom
CONDITION status if the QERR field is the same_T none no 5.83 and
set to[11b in the Control mode page (see nexus as'the 59.2
SPC-#). command that was
terminated.
Procgssing of a PERSISTENT All commands in
RESHRVE OUT command with a the task set from COMMANDS
PREBEMPT AND ABORT service action CLEAREDBY
: . ; : all |_T nexuses yes SPC-4
with g reservation key that is associated with the specified ANOTHER
with the |_T nexus on which the reservation key INITIATOR
comnmand was received (see SPC-4). ’
Key:
yes =|Each command.that is aborted on an |_T nexus other than the one that delivered the command is
completed with' TASK ABORTED status, if the TAS bit is set to one in the Control mode page (see
SPC-4).
no = TASK ABORTED status is not returned for aborted commands although other status values maly be
returned.
a |f the TAS bitTsSetto Zero i the Contror mode page (See SPC-4), them the device server creates this unit

attention condition for each I_T nexus that had command(s) aborted other than the I_T nexus that
delivered the command. If the TAS bit is set to one in the Control mode page (see SPC-4), then the device

server does not create this unit attention condition.
b As a result of the TsT field being set to 001b, there is one task set per |_T nexus, so no other |_T nexuses

are affected.
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Table 49 — Command related conditions that abort commands (part 2 of 2)

Unit attention
condéttlo‘tr\ TASK
Command related conditions Scope (seef . ) ABORTED | Reference
additional
status
sense code,
if any 2
The copy
operation
originated by the

Procgssing of a COPY OPERATION third-party copy

ABORT command that specifies a copy command none o sbc.4

opergdtion that is being processed in the specified by the

foregfound. LIST IDENTIFIER field

in a COPY
OPERATION
ABORT command.
The return of an service response of The indicated
R nene n/a 5.1

SERVILCE DELIVERY OR TARGET FAILURE. command.

Detedtion of an overlapped command. See 5.10 none no %10

Key:

yes =|Each command that is aborted on an |_T nexus other.than the one that delivered the command is

completed with TASK ABORTED status, if the TAS bit is set to one in the Control mode page (see
SPC-4).

no = TASK ABORTED status is not returned for aborted commands although other status values maly be

returned.

@ If the TAS bit is set to zero in the Control:mode page (see SPC-4), then the device server creates this unit
attention condition for each |_T nexus that had command(s) aborted other than the |_T nexus that
delivered the command. If the TAS, bit'is set to one in the Control mode page (see SPC-4), then theldevice
sefver does not create this unit attention condition.

b Asla result of the TsT field being set to 001b, there is one task set per |_T nexus, so no other |_T nexuses
arq affected.

If one dr more commands)are cleared or aborted, then the application client removes the affected application
client commands (see 5:5). The affected commands are also cleared from the SCSI initiator ports in a manner
that is gutside thefscope of this document.

If a device serverreceives a command or task management function on an |_T nexus that causes commands
on the

same.|) T nexus to be aborted, then the device server shall not return any notification that comfnands
have bgenaborted other than: ||n

a)

b)

a completion response for the command or task management function that caused the command(s)

to be aborted; and
notification(s) associated with related effects of the command or task management function
reset unit attention condition).

(e.g., a

If a device server receives a command or task management function on an |_T nexus that causes commands
on other |_T nexuses to be aborted, then in addition to any notification (e.g., completion response) that a
command or task management function generates on the |_T nexus on which command or task management
function was received, the device server shall return any notifications for those commands on other |_T
nexuses based on the setting of the TAS bit in the Control mode page (see SPC-4):

a)

if the TAS bit is set to zero, then the device server:
A) shall not return status for the commands on other |_T nexuses that were aborted; and
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b)

B) shall establish a unit attention condition for the SCSI initiator port associated with each |_T nexus
containing commands on other |_T nexuses that were aborted with an additional sense code set

as defined in table 48 and table 49;
or

if the TAS bit is set to one, then the device server:

A) shall complete each aborted command on other |_T nexuses with a TASK ABORTED status; and

B) shall not establish a unit attention condition for this reason.

If a logical unit completes one or more commands received on an |_T nexus with TASK ABORTED status,
then the logical unit should complete all of the affected commands before entering any other commands

receive

Fomthati—T mexusmto the taskset:

5.7 Command processing example

A comn

nand is used to show the events associated with the processing of a single deyicéservice reque

figure 40). This example does not include error or exception conditions.

The nu
1)

Application Client
Application Client Command

Waiting

@ Activity @ Time >

Command

Working

@ Activity @ Time >

Device Server

Figure 40 — Command processing events

mbers in figure 40 jdentify the events described as follows:

the application client performs an Execute Command procedure call by invoking the Sen
Command SCSI transport protocol service request to send the CDB and other input param
the logical unit;

the(task manager is notified through a SCSI Command Received SCSI transport protocol
indiecation containing the CDB and command parameters. A command is created and entered

st (see

d SCSI
pters to

service
nto the

tdb;\ Dct. T;IU UIUV;L,U SCIVCT ITTiady ;llVUi’\U ﬁlc dpPlUplidtU ddtd UIU“VUIy bclv;bﬂ Ul O TT1I0UTE t
complete command processing;

mes to

on command completion, the Send Command Complete SCSI transport protocol service response

is invoked to return GOOD status and a service response of COMMAND COMPLETE; and

a Command Complete Received SCSI transport protocol service confirmation is passed to the

application client by the SCSI initiator port.
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5.8 Commands that complete with CHECK CONDITION status

5.8.1 Overview

An application client uses the NACA bit in the CONTROL byte of the CDB (see 5.2) to specify whether or not the
device server establishes an ACA condition when it terminates a command with CHECK CONDITION status.
The meaning of the value in the NACA bit is as follows:

a) If the NACA bit is set to zero, an ACA condition shall not be established; or
b) If the NACA bit is set to one, an ACA condition shall be established (see 5.9).

The reqtirements+h opi-when-the A-eonditions-retin

comm
describ)

nds other than the command completing with the CHECK CONDITION status may be aborted jas
din 5.8.3.

5.8.2 Handling commands when ACA is not in effect
Table 50 describes the handling of commands when an ACA condition is not in effeet for the task set. The |_ T

nexusep that are associated with a task set are specified by the TsT field in the Control mode page (sge
SPC-4).

Table 50 — Command handling when ACA'is not in effect

Néw command properties ACA established if ngw
Device server action command terminates {/ith
Task pttribute 2 | NACA value ° a CHECK CONDITION status
Ahy task 0 no
attribute except Process'the command. ©
the|ACA task 1 ) ves
aftribute
AEA task 0 Process an invalid task no
a&ribute attribute condition as described
1 in 5.12. yes
@ Task attributes are desecribed in 8.4.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ All the conditionis.that affect the processing of commands (e.g., reservations) apply.

5.8.3 Aporting-commands terminated with a CHECK CONDITION status without establishing an ACA

If a conpmand terminates with a CHECK CONDITION status where the NACA bit is set to zero in the
command’s CDB CONTROL byte (i.e., when an ACA condition is not established), then commands may be
aborted based on the contents of the TST field and QERR field in the Control mode page (see SPC-4 and see
8.7.2.5.1).
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5.9 Auto contingent allegiance (ACA)

5.9.1 ACA overview

The application client may request that the device server alter command processing when a command
terminates with a CHECK CONDITION status by establishing an ACA condition using the NACA bit in the
CONTROL byte (see 5.8.1).

The steps taken by the device server to establish an ACA condition are described in 5.9.2. Upon
establishment of the ACA condition, some commands other than the command completing with the CHECK

CONDI

described in 5.9.2.

While t)re ACA condition is in effect and the TMF_ONLY bit is set to zero in the Control mode page. (See S

new co
(see 5.
require
unproc

the AcA task attribute to recover from the event that resulted in the ACA condition without clearing the
conditign.

While t
logical

While t

The mgthods for clearing an ACA condition are deseribed in 5.9.5.

5.9.2E

If a deVlice server terminates a command:with a CHECK CONDITION status and the NACA bit was set
in the qONTROL byte of the terminated;command, then the device server shall create an ACA conditiory.

If an ACA condition is established,/then commands shall either be aborted or blocked based on the co
of the TIsT field and QERR field in the Control mode page (see SPC-4 and see 8.7.2.5.2).

An AC/

5.9.5.
If the S

becom

TION status may be aborted and continued processing of other commands may be blocked as

mmands received by the logical unit from the faulted I_T nexus are not allowed to enter the tas|
D.3) unless they have the ACA task attribute (see 8.4.5). One of the results of the ACA.lask attribj
ment is that commands in-flight when the CHECK CONDITION status occurs are completed
bssed with an ACA ACTIVE status. Multiple commands may be sent one at a time(see 8.7.2.5.2

ne ACA condition is in effect and the TMF_ONLY bit is set to one, no nRew-commands received by
Linit from the faulted |_T nexus are allowed to enter the task set.

ne ACA condition is in effect:

new commands received on the faulted |_T nexus shall b& handled as described in 5.9.3;
new commands received on |_T nexuses other than{the faulted |_T nexus shall be han
described in 5.9.4; and

commands that were in the task set when the ACA condition occurs shall be handled as desc
8.7.

stablishing an ACA

s aware of the condition.

PC-4),
k set
ute

) using
ACA

the

dled as

ribed in

to one

ntents

condition shall not ¢ross task set boundaries and shall be preserved until it is cleared as desciibed in

C Sl transport-protocol does not enforce state synchronization as described in 4.4.2, then there may be
atime Ielay between the occurrence of the ACA condition and the time at which the application client
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5.9.3 Handling new commands received on the faulted I_T nexus when ACA is in effect

Table 51 describes the handling of new commands received on the faulted |_T nexus when ACA is in effect.

Table 51 — Handling for new commands received on a faulted I_T nexus during ACA

New command properties ACA ACA established if
command TMF_ONLY . . new.commarlrd
NACA present value 9 Device server action terminates with
Task gttribute—2 lue P in-the-task a-CHEGK-GONDITION
value set © status
0 no 0 no’ €
Process the command. f
1 no 0 yes ©
ACA task attribute
n/a n/a 1 Complete the command n/a
0or 1 yes n/a with ACA ACTIVE status. n/a
Any task
attribyte except 0or1 n/a n/a Complete the\command n/a
the ACA task with ACA ACTFIVE status.
atfribute

Tapk attributes are described in 8.4.

Thie NACA bit is in the CONTROL byte in the CDB (see.5:2).
A ¢command with the ACA task attribute (see 8.4.5):

Thie TMF_ONLY bit is in the Control mode page (see SPC-4).
If § command with the ACA task attribute terminates with a CHECK CONDITION status, the existing ACA
condition shall be cleared and the value qof, the NACA bit shall control the establishment of a new ACA
copdition.

' Allfthe conditions that affect the processing of commands (e.g., reservations) apply.

® QO O T O

5.9.4 Handling new commands received on non-faulted I_T nexuses when ACA is in effect

5.9.4.1[Command processing that is permitted for commands received on a non-faulted
I_T nexuses during ACA

The deyice server shall process a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT
service|action (see’SPC-4) while an ACA condition is established if the command is received on a non-faulted
|_T nexus.

NPTE 6./ The processing of specific commands (e.g., PERSISTENT RESERVE OUT command with a
PREEMPT AND ABORT service action) received on a non-faulted |_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 SCSI initiator port associated with the faulted |_T nexus is unable to recover from
itself.

5.9.4.2 Handling new commands received on non-faulted I_T nexuses when ACA is in effect

The handling of commands received on I_T nexuses other than the faulted I_T nexus depends on the value in
the TST field in the Control mode page (see SPC-4).
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Table 52 describes the handling of new commands received on |_T nexuses other than the faulted |_T nexus
when ACA is in effect.

Table 52 — Handling for new commands received on non-faulted |_T nexuses during ACA

TST field New command New ACA established if new
value in properties !
Control comn.1and Device server action comn.1and terminates
mode Task NACA p?rmltted . with a CHECK
page— a p_| during ACA CONDITION status
ACA task n/a n/a Complete the command A
attribute with ACA ACTIVE status.
0 no Complete the command n/a
with BUSY status.
00db Any task
attribute 1 no Complete the command n/a
except the with ACA ACTIVE status.
ACA task
attribute 0 yes no ¢
Process the command.
1 yes yes d
0 Procgss an invalid task no
ACA task . y
attribute n/a attrlbutc_a con_dltlon as
1 described in 5.12. yes
001b Any task
attribute
except the Oor1 n/a Process the command. © See 5.8.2.
ACA task
attribute
8 Task attributes are described in-84.
b THe NACA bit is in the CONTROLbyte in the CDB (see 5.2).
C Sge 5.9.4.1.
dfp permitted command:terminates with CHECK CONDITION status, the existing ACA conditioh shall
bg cleared and the value of the NACA bit shall control the establishment of a new ACA condition.
€ If the TsT field in theyControl mode page contains 001b, then commands received on a non-faulted |_T
negxus shall be processed as if the ACA condition does not exist (see 5.8.2). In this case, the logig¢al unit
shiall be capable of handling concurrent ACA conditions and sense data associated with eagh | T
nexus.
5.9.5 Clearing an ACA condition

An ACA condition shall only be cleared:

a)
b)
c)

as a result of a hard reset (see 6.3.2), logical unit reset (see 6.3.3), or I_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 commands received on the faulted
I_T nexus (see SPC-4);

d)

by a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with a

task attribute other than the ACA task attribute received on a non-faulted |_T nexus that clears the
commands received on the faulted |_T nexus;
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e) if a command with the ACA task attribute received on the faulted |_T nexus terminates with CHECK
CONDITION status; or

f) if a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action
terminates with CHECK CONDITION status.

Cases (e) and (f) may result in the establishment of a new ACA based on the value of the NACA bit.

If an ACA condition is cleared and no new ACA condition is established, then the state of all commands in the
task set shall be modified as described in 8.7.

When the ACA condition is cleared, any command remaining in that task set may be completed subject to the
requirements for task set management described in clause 8.

5.10 Qverlapped commands

An oveflapped command occurs when a task manager or a task router detects the use of\a duplicate
command identifier (see 4.6.31.3) in a command before that command completes its.,command lifetimg (see
5.5). Each SCSI transport protocol standard shall specify whether or not a task manager or a task roufer is

requirefl to detect overlapped commands.

If the S[CSI transport protocol defines that the scope of the command identifier.is the |_T nexus, the SCSI

target device aborts overlapped commands, and the task router detects anoverlapped command, then the
task roditer:

a) | shall abort all commands (see 5.6) in all logical units that‘were received on the |_T nexus op which
the overlapped command was received,;
b) | shall abort all task management functions in all logical units that were received on the |_T néxus on
which the overlapped command was received if required by the SCSI transport protocol stand}rd;
c) | should abort all task management functions in alNogical units that were received on the |_T ng¢xus on
which the overlapped command was received if hot required by the SCSI transport protocol standard;
and
d) | shall invoke Send Command Complete\operation (see 4.6.6.7) of the SCSI target port spedified by
the |_T nexus to return a CHECK CONDITION status for the overlapped command with the sepse key
set to ABORTED COMMAND and:the additional sense code set to OVERLAPPED COMNANDS
ATTEMPTED.

If the S[CSI transport protocol defines that the scope of the command identifier is the |_T nexus, the SCSI

target device aborts overlapped commands, and a task manager detects an overlapped command, then that
task manager:

a) | shall abort all commands (see 5.6) in that logical unit that were received on the |_T nexus op which
the overlapped‘command was received;

b) | shall abort all\task management functions in that logical unit that were received on the |_T ne¢xus on

the |_T nexus to return a CHECK CONDITION status for the overlapped command with the sense key

set to ABORTED COMMAND and the additional sense code set to OVERLAPPED COMMANDS
ATTEMPTED.

If the SCSI transport protocol defines that the scope of the command identifier is the |_T_L nexus, the SCSI
target device aborts overlapped commands, and the task router or a task manager detects an overlapped
command, then that task router or task manager:

a) shall abort all commands (see 5.6) in that logical unit that were received on the |_T nexus on which
the overlapped command was received,;

b) shall abort all task management functions in that logical unit that were received on the |_T nexus on
which the overlapped command was received if required by the SCSI transport protocol standard;
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c)

d)

should abort all task management functions in that logical unit that were received on the |_T nexus on
which the overlapped command was received if not required by the SCSI transport protocol standard;
and

shall invoke Send Command Complete operation (see 4.6.6.7) of the SCSI target port specified by
the |_T nexus to return a CHECK CONDITION status for the overlapped command with the sense key
set to ABORTED COMMAND and the additional sense code set to OVERLAPPED COMMANDS
ATTEMPTED.

Detection of an overlapped command indicates a serious error and, if not detected, may result in corrupted

data.

thle device server uses vendor s

agcess devices terminate the overlapped command with the residue of blocks remaining to be written,or read
af the time the second command was received).

5.11 Incorrect logical unit numbers for commands

The S
descri

antee the data integrity on the
edium. Additional sense data assists an application client in error recovery procedure (e.g., sequential

dSI target device's processing of an incorrect logical unit number (see, 4.7.1 and 4.6.25.2.2) is
bed in this subclause.

In resppnse to a REQUEST SENSE command, a REPORT LUNS command, or an INQUIRY commard the

SCSI tgrget device shall respond as defined in SPC-4.
If a coommand other than a REQUEST SENSE command, a REPORT LUNS command, or an INQUIR}Y

comm

a)

If a co

comm

and is not rerouted to an administrative logical unit (see.4.6.7.2), then that command:

shall be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST,
and with the additional sense code set to LOGICAL UNIT NOT SUPPORTED, if:
A) the SCSI target device is not capable“of supporting the logical unit (e.g., some SCS§] target
devices support only one logical unit); or
B) the SCSI target device supports;the logical unit, but the peripheral device is not currently
connected to the SCSI target device;

or

is responded to in a vendor.specific manner, if:
A) the SCSI target device supports the logical unit and that logical unit is accessible to the task
router contained'in the SCSI target port that received the command, however, that logicql unit is
not operational;)or
B) the SCSI target device supports the logical unit but is incapable of determining if that logical unit
is accessible, at this time, to the task router contained in the SCSI target port that receiyed the
command.

%mand other than a REQUEST SENSE command, a REPORT LUNS command, or an INQUIR)Y

ndto-a subsidiary logical unit is rerouted to an administrative logical unit (see 4.6.7.2) for procgssing,

then that'ecommand shall be terminated with CHECK CONDITION status, with the sense key set to ILLEGAL
REQUEST, and with the additional sense code set to SUBSIDIARY LOGICAL UNIT NOT CONFIGURED as

descri

bed in 4.6.25.2.2.

5.12 Task attribute exception conditions

If a command is received with a task attribute that is not supported or is not valid (e.g., an ACA task attribute if
an ACA condition does not exist), then the command shall be terminated with CHECK CONDITION status
with the sense key set to ILLEGAL REQUEST and the additional sense code set to INVALID MESSAGE
ERROR.
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NOTE 7 The use of the INVALID MESSAGE ERROR additional sense code is based on its similar usage in
SAM-2. 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-4).

5.13 Sense data

5.13.1 Command terminated sense data or polled sense data

Sense flata shall be made available by the logical unit if a command terminates with CHECK CONDIT]
r other conditions (e.g., the processing of a REQUEST SENSE command). The format, conter
ns under which sense data shall be prepared by the logical unit are as defined in this doeument,
the applicable command standard, and the applicable SCSI transport protocol standard.

status ¢
conditig
SPC-4,

Sense (lata associated with an |_T nexus shall be preserved by the logical unit until:

a)
b)
c)
d)

the sense data is transferred,;
a logical unit reset (see 6.3.3) occurs;

an |_T nexus loss (see 6.3.4) occurs for the |_T nexus associated with the preserved sense data; or

power loss expected (see 6.3.5) occurs.

If a cormmand terminates with CHECK CONDITION status, then sense data shall be returned in the same | T

nexus
except

Complsg
affect A
contain

5.13.2

Sense
CHECH
preparg
the app

If a commmand completes with.a status other than CHECK CONDITION (e.g., GOOD), the D_SENSE bit
Mode page (see SRPE=4) is set to one (i.e., returning descriptor formatted sense data is enablefl), and

Control
sense (
status.

5.14 U

f it is associated with a unit attention condition and the UA_(NTLCK_CTRL field in the Control mod
(see SFPC-4) contains 10b or 11b.

tion with sense data in the same |_T nexus transaction as a CHECK CONDITION status shall
CA (see 5.9) or the sense data associated with a.unit attention condition if the UA_INTLCK_CTRY
5 10b or 11b.

Command completed sense data
Hata may be made available by the logical unit if a command completes with a status other than
[ CONDITION (e.g., GOOD). Theformat, content, and conditions under which sense data shal

d by the logical unit are as defined in this document, SPC-4, the applicable command standard, and
licable SCSI transport pretocol standard.

After the sense.data is returned, the sense data may be cleared.

ansaction as the CHECK CONDITION status. After the sense.data is returned, it shall be cleafed

hot

be

ata is available/then that sense data shall be returned in the same |_T nexus transaction as the

nit@ttention conditions

5.14.1

Unit attention conditions that are not coalesced

Each logical unit shall establish a unit attention condition whenever one of the following events occurs:

a)

a power on (see 6.3.1), hard reset (see 6.3.2), logical unit reset (see 6.3.3), |_T nexus loss (see

6.3.4), or power loss expected (see 6.3.5) occurs;

commands received on this |_T nexus have been cleared by a command or a task management
function associated with another |_T nexus and the TAS bit was set to zero in the Control mode page

associated with this I_T nexus (see 5.6);

the portion of the logical unit inventory that consists of administrative logical units and hierarchical

logical units has been changed (see 4.6.18.1); or
any other event requiring the attention of the SCSI initiator device.

ION
t, and

e page

field

in the
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Each logical unit shall establish a unit attention condition when an |_T nexus is established that has not been

previou

a)
b)
c)

sly established. The additional sense code shall be set to:

POWER ON, RESET, OR BUS DEVICE RESET OCCURRED;
DEVICE INTERNAL RESET; or
POWER ON OCCURRED.

The conditions that cause a unit attention condition to be established may no longer exist at the time the unit

attentio

n is received by the application client.

Unit attention conditions are classified by precedence levels. Table 53 defines the unit attention condition
precedence levels.

For uni
the unif
level th
00h (e.
PARAM
all unit

N
at

Table 53 — Unit attention condition precedence level

Unit attention

Unit attention condition additional sense code condition
precedence
POWER ON, RESET, OR BUS DEVICE RESET OCCURRED highest

POWER ON OCCURRED or
DEVICE INTERNAL RESET

SCSI BUS RESET OCCURRED or
MICROCODE HAS BEEN CHANGED or
protocol specific

BUS DEVICE RESET FUNCTION OCCURRED

I_T NEXUS LOSS OCCURRED

COMMANDS CLEARED BY POWER LOSS NOTIFICATION

all others Lowest

attention conditions with/the‘lowest precedence level with a given ADDITIONAL SENSE CODE field
attention condition with the ADDITIONAL SENSE CODE QUALIFIER field set to 00h has higher precs
An the unit attention eonditions with the ADDITIONAL SENSE CODE QUALIFIER field set to values oth
y., PARAMETERS.CHANGED has precedence over MODE PARAMETERS CHANGED and L
ETERS CHANGED). A unit attention condition with the lowest precedence level has equal prior
httention conditions with the lowest precedence level with different ADDITIONAL SENSE CODE field

DTE 8_The‘unit attention additional sense code specificity order defined in 6.2 determines which unit
tention condition is allowed to be established when certain conditions occur. The unit attention condition

p

ecedence defined in this subclause determines which unit attention conditions are allowed to clear other

value,

dence

er than
DG

ty with
values.

uhit-attention-conditions-f I’hay have not yof been rnpnrforl'

The device server shall maintain a queue of unit attention conditions of undefined order for each |_T nexus.
The queue should be large enough to hold every unit attention condition that the device server is capable of
reporting.

When a device server establishes a unit attention condition:

1)

the device server may clear unit attention conditions from the queue that are no longer needed as

follows:

A) the device server may clear any pending unit attention conditions in the queue that have lower
precedence levels (e.g., BUS DEVICE RESET FUNCTION OCCURRED may clear |_T NEXUS

LOSS OCCURRED and all unit attention conditions with a lower precedence); and
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B) the device server should clear pending unit attention conditions that have the same additional
sense code (i.e., the device server should not add the same unit attention condition twice);

if a queue slot is available, then:

A) if a higher precedence unit attention condition is not in the queue, then the device server shall
add the unit attention condition to the queue; or

B) if a higher precedence unit attention condition is in the queue, then the device server should add
the unit attention condition to the queue,

in the sense data for the unit attention condition, the device shall either:

A) not include sense key specific sense data; or
B) include sense key specific sense data and set the OVERFLOW bit to zero (see SPC-4):

or

if a queue slot is not available, then the device server shall either:
A) replace any unit attention condition in the queue; or
B) not add the unit attention condition to the queue,

the device server shall include sense key specific sense data and set the OyERFLOW bit to on€d (see
SPC-4) for at least one unit attention condition in the queue.

bvice server establishes multiple unit attention conditions as a result of the same event or a seffies of
then it may establish the unit attention conditions in any order (e.g., im direct-access block deviges, if a
SELECT command changes the initial command priority value, then‘the device server may regort

TY CHANGED before MODE PARAMETERS CHANGED or mayreport MODE PARAMETER$
5ED before PRIORITY CHANGED).

he device server reports and clears a unit attention condition, it:

may select any unit attention condition in the queuéto’report; and
shall clear the unit attention condition from the queue after reporting it.

ttention condition shall persist until the device server clears the unit attention condition. Unit atjention
ns are affected by the processing of commands as follows:

if an INQUIRY command enters the enpabled command state, then the device server shall progess the
INQUIRY command and shall neithérreport nor clear any unit attention condition;
if a REPORT LUNS command(énters the enabled command state, then the device server shall
process the REPORT LUNS‘dommand and shall not report any unit attention condition.

If the UA_INTLCK_CTRL figld;in the Control mode page is set to 00b (see SPC-4) and the logical unit
processing the command:

A) is a subsidiaryylogical unit, then the SCSI target device shall clear any pending unit attention
condition with an additional sense code of REPORTED LUNS DATA HAS CHANGED estdblished
for the SCSI initiator port associated with that |_T nexus in each logical unit associated ith the

for the SCSI |n|t|ator port associated with that I_T nexus in each logical unit acce33|ble by the I_T
nexus on which the REPORT LUNS command was received. Other pending unit attention condi-
tions shall not be cleared.

If the UA_INTLCK_CTRL field in the Control mode page contains 10b or 11b, the SCSI target device
shall not clear any unit attention condition(s);

if a REQUEST SENSE command enters the enabled command 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 device server shall process the command and either:

A) report any pending sense data as parameter data and preserve all unit attention conditions on the
logical unit; or
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B) report a unit attention condition as parameter data for the REQUEST SENSE command to the
SCSl 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 |_T nexus. If the unit attention
condition has an additional sense code of REPORTED LUNS DATA HAS CHANGED and the
logical unit processing the command:

a)

is a subsidiary logical unit, then the SCSI target device shall clear any pending unit attention
condition with an additional sense code of REPORTED LUNS DATA HAS CHANGED
established for the I_T nexus in each logical unit associated with the logical unit
conglomerate that contains the subsidiary logical unit processing the REQUEST SENSE

command that is accessible by that | T nexus: or

b) is not a subsidiary logical unit, then the SCSI target device shall clear any pend
attention conditions with an additional sense code of REPORTED LUNS-DAT
CHANGED established for the |_T nexus on which the command was received in"each
unit accessible by that I_T nexus;

If the device server has already generated the ACA condition (see 5.9) for a upit.attention con
then the device server shall report the unit attention condition (i.e., option (¢)(B)-above);

if the device server supports the NOTIFY DATA TRANSFER DEVICE comimand (see ADC-3
NOTIFY DATA TRANSFER DEVICE command enters the enabled gommand state, then the

ng unit
A HAS
logical

dition,

) and a
device

server shall process the NOTIFY DATA TRANSFER DEVICE command and shall neither report nor

clear any unit attention condition; and
if a command other than INQUIRY, REPORT LUNS, REQUEST SENSE, or NOTIFY
TRANSFER DEVICE enters the enabled command state while a unit attention condition existg

DATA
for the

SCSI initiator port associated with the |_T nexus on,which the command was received, then the

device server shall terminate the command with a EHECK CONDITION status. The deviceg
shall provide sense data that reports a unit attention condition for the SCSI initiator port that s
command on the |_T nexus.

If a device server reports a unit attention condition with a CHECK CONDITION status and the
UA_INTLCK_CTRL field in the Control modepage contains 00b (see SPC-4), then the device se
shall clear the reported unit attention condition for the SCSI initiator port associated with that |

server
ent the

ver
T

nexus on the logical unit. If the unit aftention condition has an additional sense code of REPO

LUNS DATA HAS CHANGED and the logical unit on which the unit attention condition was reTorted:

A) is a subsidiary logical unit, then the SCSI target device shall clear any pending unit 3
conditions with the additional sense code of REPORTED LUNS DATA HAS CHANGED
lished for the SCSI initiator port associated with the |_T nexus on each logical unit associa
the logical unit conglomerate that contains the subsidiary logical unit that is accessible by
nexus; or

RTED

tention
estab-
ed with
hat| T

B) is not a subsidiary logical unit, then the SCSI target device shall clear any pending unit attention

conditions.with an additional sense code of REPORTED LUNS DATA HAS CHANGED
lished.for the |_T nexus on which the command was received in each logical unit acces
that\LT nexus.

If the UA_INTLCK_CTRL field contains 10b or 11b, then the device server shall not clear unit attg

estab-
Sible by

ntion

conditions reported with a CHECK CONDITION status.

5.14.2 Coalescing unit attention conditions

Within a logical unit conglomerate (see 4.6.10), the unit attention conditions associated with the following
additional sense codes that occur in a subsidiary logical unit (see 4.6.26) shall be coalesced by the
administrative logical unit (see 4.6.11) as described in this subclause:

a) REPORTED LUNS DATA HAS CHANGED if that unit attention condition is a result of a change in the

inventory of subsidiary logical units;

b) ASYMMETRIC ACCESS STATE CHANGED; and

c)

IMPLICIT ASYMMETRIC ACCESS STATE TRANSITION FAILED.
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If a device server in a subsidiary logical unit is required to establish a unit attention that is reported using one
of the additional sense codes listed in this subclause, then the device server shall:

a)
b)

not establish the unit attention condition; and
indicate to the administrative logical unit for the logical unit conglomerate that the admini
logical unit's device server is required to establish the unit attention condition.

If an administrative logical unit's device server is notified that it is required to establish a unit attention
condition on behalf of one or more of the subsidiary logical units in the logical unit conglomerate, then the
administrative logical unit’s device server shall:

1)

strative

establish a unit attention condition for the additional sense code specified by the subsidiary logical

queue described in 5.14.1 with the additional requirement that coalesced unit attention.co
have a separate identifying characteristic;

invoke the Reroute Conglomerate Task Management Functions operation (see 4.6.7.5)to rer
task management functions to the administrative logical unit's task manager for proces
described in 4.6.25.2.4;

use the algorithm described in 4.6.11 to reroute commands associated with Subsidiary logical

attention condition to be returned for a command sent to:
A) the administrative logical unit; or
B) any of the subsidiary logical units;

and

after the unit attention condition has been returned, invoke-the Stop Conglomerate Task Mana
Functions Rerouting operation (see 4.6.7.6) to end rerguting of task management functions wi
logical unit conglomerate.

of the
ditions

oute all
5ing as

units in

the logical unit conglomerate in a way that causes the CHECK CONBITION status for the unit

pement
thin the
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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 defection of any event may require processing by the object that detects it.

Events|that occur in a SCSI device are assumed to be detected and processed by all objects within the SCSI
device.

When g SCSI port detects an event, it shall use the event notification services (see 6.4) to,notify task
managers or application clients that the event has been detected.
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The events detected and event notification services usage depends on whether the SCSI device is a SCSI
target device (see figure 41) or a SCSI initiator device (see figure 42).

STPL : SAL Processing a
LOGICAL
| UNIT RESET
| task - .
| | Power On Microcode management| |
.| Events Change function |
| ' | |
|
On '~ Logical Unit Reset
| | to all Logical Units in 9 r q/
I | SCSiI target device :
1 Reset | . ITIIITC Hard S A O
Events I Reset
| | Transport Reset |
|
r |_T[Nexus I L _____ >
Losg Events I_T Nexus
: | Nexus Loss ~ r-------F5"-------- L Logs
| r
I | |
| Processing ! Processing !
| a REMOVE : anl T |
I_T NEXUS | NEXUS |
| command |~ RESET task | ~
| management
| function
|
Powler Loss | Power Loss
Expegted Event | ! Power-Loss Expected Expected
|
Key
- Notification mechanism not defined in
Hvent [ %c@on j _____________ this document
)
Service Name Notification mechanism defined |n this
document
Figure 41 — Events and event notifications for SCSI target devices
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STPL I SAL
|
I
( | Power On
I Events
I |
|
| [ Power
| B On
L L
I |
Events Reset
v | | Transport Reset
| :
|
m I_I_T I\IlEexu\:, | R #(-] /T Nexus
0ss =ven SI I Nexus Loss Loss
|

Key
Netification mechanism not
Event [ Condition J “““““““ ®=_defined in this document

Service Name > Notification mechanism defined
in this document

Figure 42 — Events and event notifications for SCSI initiator devices

6.2 Establishing a unit attention condition subsequent to detection of an event

Table 5 shows the additional sense code that'a logical unit shall use when a unit attention condition (see
5.14) i established for each of the conditions shown in figure 41 (see 6.1). A SCSI transport protocol may
define @dditional sense codes that are more specific than SCSI BUS RESET OCCURRED for reset eyents.
The mgst specific condition known.to-the logical unit should be used to establish the additional sense cpde for
a unit attention.

The unit attention additional.sense code specificity order defined in this subclause determines which unit
attentign condition is allowed to be established when certain conditions occur. The unit attention condition
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precedence defined in 5.14 determines which unit attention conditions are allowed to clear other unit attention
conditions if they have not yet been reported.

Table 54 — Unit attention additional sense codes for events detected by SCSI target devices

Condition Additional sense code Specificity
Logical unit i unable to POWER ON, RESET, OR BUS DEVICE RESET
distinguish between the OCCURRED Lowest
congitions
Powkr on POWER ON OCCURRED or
DEVICE INTERNAL RESET @
SCSI BUS RESET OCCURRED or
Hard reset MICROCODE HAS BEEN CHANGED P or
protocol specific ©
Loaikal unit reset BUS DEVICE RESET FUNCTION OCCURRED or
g MICROCODE HAS BEEN CHANGED £
|_T mexus loss |_T NEXUS LOSS OCCURRED
COMMANDS CLEARED BY POWER LOSS .
Power loss expected NOTIEICATION Highest
@ Uped after a vendor-specific power on event has occurred (e.g., a firmware reboot).
b Only used if microcode has been changed (see SPE+-4).
¢ Oply used if a protocol-specific reset event has occurred.

NIOTE 9 The names of the unit attention_eonditions listed in this subclause (e.g., SCSI BUS RESHT
OCCURRED) are based on usage in SAM-2’without consideration for how the unit attention conditions afe
rgpresented by any given SCSI transport protocol.

A logical unit should use the |_T NEXUS LOSS OCCURRED additional sense code when establishind a unit
attentign condition for an |_T nexus‘loss 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 spgcific to
that SCSI initiaton port since the |_T nexus loss; or
b) |the |_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 |oss,

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 for an |_T nexus loss.

6.3 Conditions resulting from SCSI events

6.3.1 Power on

Power on is a SCSI device condition resulting from a power on event. When a SCSI device is powered on, it
shall cause a hard reset.

The power on condition applies to both SCSI initiator devices and SCSI target devices.

Power on events include:

a) power being applied to the SCSI device; and
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b) vendor-specific events that cause the SCSI device to behave as if power has been applied (e.g.,
firmware reboot).

6.3.2 Hard reset

Hard reset is a SCSI device condition resulting from:

a) a power on condition (see 6.3.1);
b) microcode change (see SPC-4); or
c) areset eventindicated by a Transport Reset event notification (see 6.4).

The definition of r

Each S[CSI transport protocol standard that defines reset events shall specify a SCSI target port’s profocol
specifid actions in response to reset events. Each SCSI transport protocol standard that defines'reset events
should specify when those events result in the delivery of a Transport Reset event notification t6 the 5CSI
applicagion layer.

| tran

SCSI transport protocols may include reset events that have no effects on SCSI devicesattached to thg SCSI
transpgrt (e.g., a Fibre Channel non-initializing loop initialization primitive).

The hafd reset condition applies to both SCSI initiator devices and SCSI target devices.

A SCSil target port’s response to a hard reset condition shall include a logical tnit reset condition (see|6.3.3)
for all lggical units to which the SCSI target port has access. A hard reset,condition shall not affect any other
SCSI tgrget ports in the SCSI target device, however, the logical unit reset condition established by a hard
reset nay affect commands and task management functions that are'‘communicating via other SCSI tgrget
ports.

Although the task manager response to task management réquests is subject to the presence of acceps
restrictions, as managed by ACCESS CONTROL OUT conmands (see SPC-4), a hard reset condition shall
not be prevented by access controls.

If a SC§I initiator port detects a hard reset condition;dhen it should terminate all its outstanding Execute
Command procedure calls and all its outstanding task management function procedure calls with a sgrvice
responge of SERVICE DELIVERY OR TARGET FAILURE. A hard reset condition shall not affect any other SGSI
initiator|ports in the SCSI initiator device, hawever, the logical unit reset condition established in a SCS] target
device py a hard reset may affect commands and task management functions that are communicating via
other SICSI initiator ports.

A SCSl port’s response to a hard reset condition shall include establishing an |_T nexus loss conditior] (see
6.3.4) fpr every |_T nexus associated with that SCSI port.

6.3.3 Lpgical unit reset

Logicallunit reset js,a;SCSI device condition for a logical unit resulting from:

a) | a hardreset condition (see 6.3.2);
b) | a mictecode change; or
c) | adoegical unit reset event indicating that a LOGICAL UNIT RESET task management request (3ee 7.7)

hac haen nraocesscad
HatS-PBeeH-PH T

The logical unit reset condition applies only to SCSI target devices.
When responding to a logical unit reset condition, the logical unit shall:

a) abort all commands as described in 5.6;

b) abort all copy operations (see SPC-4);

terminate all task management functions;

clear all ACA conditions (see 5.9.5) in all task sets in the logical unit;
establish a unit attention condition (see 5.14 and 6.2);

initiate a logical unit reset for all dependent logical units (see 4.6.18.4);
) stop rerouting of task management functions (see 4.6.7.5);

) discard task rerouting information (see 4.6.7.4); and

~— — — ~—

Q20 Q0
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i) perform any additional functions required by the applicable command standards.
6.3.4 I_T nexus loss

An |_T nexus loss is a SCSI device condition resulting from:

a) a hard reset condition (see 6.3.2);

b) an|_T nexus loss event (e.g., logout) indicated by a Nexus Loss event notification (see 6.4);
c) indication that an I_T NEXUS RESET task management request (see 7.6) has been processe
d) anindication that a REMOVE |_T NEXUS command (see SPC-4) has been processed.

An |_T nex ' indicati nI_T nexus
longer gxists. SCSI transport protocols may define |_T nexus loss events.

Each S[CSI transport protocol standard that defines |_T nexus loss events should specify when-those
result in the delivery of a Nexus Loss event notification to the SAL.

The |_T nexus loss condition applies to both SCSI initiator devices and SCSI target devices.

If a SCHI target port detects an |_T nexus loss, then a Nexus Loss event notification’'shall be delivere
each logical unit to which the |_T nexus has access.

In resppnse to an I_T nexus loss condition a logical unit shall take the following actions:

a) | abort all commands received on the |_T nexus as described in 5.6

b) | abort all background third-party copy operations (see SPC-4) that are using the |_T nexus;

¢) |terminate all task management functions received on the |_ T nexus;

d) | clear all ACA conditions (see 5.9.5) associated with the | A nexus;

e) | establish a unit attention condition for the SCSI initiatar-port associated with the |_T nexus (s
and 6.2); and

f) | perform any additional functions required by the applicable command standards.

If the Iggical unit retains state information for the |_T néxus that is lost, its response to the subsequent
nexus fe-establishment for the logical unit should ineltde establishing a unit attention with an additiona
code s¢tto | T NEXUS LOSS OCCURRED.

If the lggical unit does not retain state information for the |_T nexus that is lost, it shall consider the

C 2019

d; or

no

d to

be 5.14

T
sense

subsequent |_T nexus re-establishment, jf 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)

If a SCHI initiator port detects an InT-nexus loss, then it should terminate all its outstanding Execute
Command procedure calls and allits outstanding task management function procedure calls for the §
target gort associated with the | *“T nexus with a service response of SERVICE DELIVERY OR TARGET FAIL

6.3.5 Ppwer loss expected

Power |oss expected-is a SCSI device condition resulting from a power loss expected event indicated
Power | oss Expected event notification (see 6.4).

A powerr loss éxpected event is an indication from the SCSI transport protocol to the SAL that power lo
occur wWithin“a protocol specific period of time. SCSI transport protocols may define power loss expect

CSI

URE.

by a

5S may
bd

events.

Each SCSI transport protocol standard that defines power loss expected events should specify when those

events result in the delivery of a Power Loss Expected event notification to the SAL.

If a SCSI target port detects a power loss expected, then a Power Loss Expected event notification indication
shall be delivered to each logical unit to which the |_T nexus has access. In response to the resulting I_T

power loss expected condition:

a) the task manager in each logical unit to which the notification was delivered shall:
A) abort all commands in all task sets (see 5.6), clearing all pending status and sense data;
B) abort all background third-party copy operations (see SPC-4);
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C) establish a unit attention condition as described in 5.6 for each initiator port associated with every
|_T nexus on which a command was aborted (e.g., with the additional sense code set to

COMMANDS CLEARED BY POWER LOSS NOTIFICATION); and
D) abort all task management functions;

b) each logical unit to which the notification was delivered shall not change any other previously

established conditions, including mode parameters, reservations, and ACA; and

c) the SCSI target device shall perform any additional functions required by the applicable SCSI

transport protocol standards.

6.4S
6.4.1 SCSI transport protocol service for event notification overview
The S{SI transport protocol services described in this subclause are used by a SCSI initiator port or 4§ SCSI
target gort to deliver an indication to the SAL that a SCSI event has been detected.
All SC§I transport protocol standards should define the SCSI transport protocol spécific requirements [for
implementing the Nexus Loss SCSI transport protocol service indication, the Transport Reset SCSI
transpdrt protocol service indication and the Power Loss Expected SCSI transport protocol service indication
described in this subclause and when these indications are to be delivered‘to.the SAL.
The Nexus Loss SCSI transport protocol service indication and the Transport Reset SCSI transport protocol
service|indication are defined for both SCSI target devices and SCShinitiator devices.
6.4.2 Nexus Loss SCSI transport protocol service indication
A SCSl target port invokes the Nexus Loss SCSI transpert'protocol service indication to notify a task
manageér that an |_T nexus loss has occurred.
A SCSil initiator port invokes the Nexus Loss SCShiransport protocol service indication to notify an
applicagion client that an |_T nexus loss has occurred.
Nexus Loss (IN (L_T Nexus))
Input afgument
I_T Nexus: An’identifier for the specific |_T nexus that has been detected as lost.

6.4.3 Transport Reset SCSttransport protocol service indication
A SCSil target port invokes the Transport Reset SCSI transport protocol service indication to notify a fask
manageér that a hard'reset has occurred.
A SCSil initiator.pert invokes the Transport Reset SCSI transport protocol service indication to notify an
application client that a hard reset has occurred.

TransportReset—{IN{SCSIPort}))

Fr HRort))

Input a

rgument

SCSI Port: The specific SCSI port in the SCSI device for which a transport reset was
detected.

6.4.4 Power Loss Expected SCSI transport protocol service indication

The Power Loss Expected SCSI transport protocol service indication is defined for SCSI target devices.
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A SCSI target port invokes the Power Loss Expected SCSI transport protocol service indication to notify a
task manager that a power loss expected has occurred.

Power Loss Expected (IN ( SCSI Port))

Input argument

SCSI Port: The specific SCSI port in the SCSI device for which power loss expected was
detected.
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7 Task management functions

7.1 Task management function procedure calls

An application client requests the processing of a task management function by invoking the SCSI transport
protocol services described in 7.12, the collective operation of which is modeled in the following procedure
call using the following format:

Service Response =

Function name (IN ( Nexus, Command Identifier), OUT ( [Additional

Response Information])
The tagk management function names are summarized in table 55.
Table 55 — Task Management Functions
Command Qddltlc:‘nal
TasK management function N t Identifier I fespo t_se Ref
(i.e.,|function name) exus argumen argume nformation eference
required argument
supported
ABORT TASK I_T_L Nexus yes no 712
ABQRT TASK SET |_T_L Nexus no no 713
CLBAR ACA I_T_L Nexus no no 714
CLBEAR TASK SET | T LNexus no no 715
|_T NEXUS RESET E-T Nexus no no 716
LOGICAL UNIT RESET I_T_L Nexus no no 77
QUERY TASK I_T_L Nexus yes yes 718
QUERY TASK SET |_T_L Nexus no no 719
QUERY ASYNCHRQONOQOUS
EVENT |_T L Nexus no yes 7110
Input afguments:
Nexus: Contains an |_T Nexus argument (see 4.6.32.2), or an|_T_L Nexus argument
(see 4.6.32.3) identifying the routing of the command or commands affectg¢d by
the task management function.
I_T Nexus: An identifier for the |_T nexus (see 4.6.32.2) affected by the task management
function.
I_T_L Nexus: An identifier for the |_T_L nexus (see 4.6.32.3) affected by the task

management function.

Command Identifier: The numerical identifier (see 4.6.31.3) affected by the task management

function.
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If supported by the SCSI transport protocol and the logical unit,
then three bytes are returned along with the service response for
certain task management functions (e.g., QUERY
ASYNCHRONOUS EVENT). SCSI transport protocols may or may
not support the Additional Response Information argument. A SCSI
transport protocol supporting the Additional Response Information
argument may or may not require that logical units accessible
through a SCSI target port using that transport protocol support the
Additional Response Information argument. If the SCSI transport

FUNCTION COMPLETE:

FUNCTION SUCCEEDED:

FUNCTION REJECTED:

CORRECT LOGICAL UNIT NUMBER:

SERVICE DELIVERY OR TARGET FAILURE:

Each S

The tas
as man

the following SCSI transport protocol specific service responses shall be returned;

CSI transport protocol standard shall define the events for each of these service responses.

protocol does not support Additional Response Information-off the
logical unit does not support Additional Response Information,{then
all output parameters are invalid.

A task manager response indicating that thejréquested functipn is
complete. Unless another response is required, the task manpger
shall return this response upon completion'of a task managefnent
request supported by the logical unit’or SCSI target device to
which the request was directed.

A task manager response indi¢ating that the requested functipn is
supported and completed successfully. This task manager
response shall only be used by functions that require notificatipn of
success (e.g., QUERY,TASK, QUERY TASK SET, or QUERY|
ASYNCHRONOUS‘EVENT).

A task manager.response indicating that the requested functipn is
not supportedby the logical unit or SCSI target device to which the
function wasdirected.

A task router response indicating that the function requested
processing for an incorrect logical unit number (see 4.7.1).

The request was terminated due to a service delivery failure ¢r
SCSI target device malfunction. The task manager may or may not
have successfully performed the specified function.

k manager responseé:{o task management requests is subject to the presence of access restrigtions,
aged by ACCESS\CONTROL OUT and ACCESS CONTROL IN commands (see SPC-4), as follows:

a task management request of ABORT TASK, ABORT TASK SET, CLEAR ACA, |_T NEXUS RESET,
QUERY _TASK, QUERY TASK SET, or QUERY ASYNCHRONOUS EVENT shall not be affected by
the presence of access restrictions;
a tasksmanagement request of CLEAR TASK SET or LOGICAL UNIT RESET received from fa SCSI
initiator port that is denied access to the logical unit, either because it has no access rights or

the task management function service response shall not be affected by the presence of access

restrictions.

7.2 ABORT TASK

Proced

ure call:

Service Response = ABORT TASK (IN ( I_T_L Nexus, Command Identifier ))

Description:


https://iecnorm.com/api/?name=e080908f93fa74483b9edf687a95fa69

ISO/IEC 14776-415:2019 © ISO/IEC 2019 -161 -

If the SCSI transport protocol for a SCSI target port defines that the scope of the ABORT TASK is:

a) |_T_L nexus, then the task manager in each logical unit accessible through that SCSI target port shall
support ABORT TASK; or
b) I_T nexus, then the task router shall support ABORT TASK.

If the SCSI transport protocol defines that the scope of the ABORT TASK is |_T_L nexus, then the task
manager shall:

1) abort all commands with the matching command identifier as described in 5.6; and
2) return a service response of FUNCTION COMPLETE.

If the SCSI transport protocol defines that the scope of the ABORT TASK is |_T nexus, then the task router
shall:

1) [abort all commands that were received on the specified |_T nexus with the matching command
identifier in all logical units as described in 5.6; and
2) | return a service response of FUNCTION COMPLETE.

If the SCSI target device supports overlapped command checking (see 5.10), then ABORT TASK affe¢ts no
more than one command.

The selvice response of FUNCTION COMPLETE does not distinguish between whether a command was gborted
or no matching command was in the task set.

Previoysly established conditions, including mode parameters, reservations, and ACA shall not be chgnged
by the ABORT TASK task management function.

All SC§I transport protocol standards shall support the ABORT TASK task management function.

7.3 ABORT TASK SET

Procedpre call:

Service Response = /ABORT TASK SET (IN (I_T_L Nexus))

Descrigtion:
This fumpction shall be supported by alldegical units.
The tagk manager shall:

1) | abort all commands.in.the task set that were received on the specified |_T nexus as described in 5.6;
and
2) | return a service.résponse of FUNCTION COMPLETE.

Commands received on other I_T nexuses or in other task sets shall not be aborted. This task managé¢ment
function performed'is equivalent to a series of ABORT TASK requests.

All pengling Status and sense data for the commands that were aborted shall be cleared. Other previogsly
establighéd conditions, including mode parameters, reservations, and ACA shall not be changed by th‘|:e
ABORT-TASK-SETfurctiom:

All SCSI transport protocol standards shall support the ABORT TASK SET task management function.

7.4 CLEAR ACA

Procedure call:

Service Response = CLEAR ACA (IN ( I_T_L Nexus))

Description:
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This function shall be supported by a logical unit if it supports ACA (see 5.9).

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 SPC-4).

An application client requests a CLEAR ACA using the faulted |_T nexus to clear an ACA condition (see 5.9)
from the task set serviced by the logical unit. If there is an ACA condition and this function is received on the
faulted |_T nexus, then the task manager shall:

1) abort each command in the task set with the ACA task attribute (see 8.4.5) as if an ABORT TASK
function (see 7.2) specifying that command had occurred;
2) clear the ACA condition as described in 5.9.5; and

3) [TeturT @ Service TESPONSe Of FUNCTION COMPLETE.

If therelis an ACA condition and this function is received on an |_T nexus other than the faulted |~T\ngxus,
then thé¢ task manager shall return a service response of FUNCTION REJECTED.

If therelis no ACA condition, then the task manager shall return a service response of FUNCTION COMPIETE.

All SC§I transport protocol standards shall support the CLEAR ACA task managementfunction.

7.5 CLEAR TASK SET

Procedpre call:

Service Response = CLEAR TASK SETAIN (I_T_L Nexus))

Descrigtion:
This fumpction shall be supported by all logical units.
The tagk manager shall:

1) | abort all commands in the task set as described in 5.6; and
2) | return a service response of FUNCTION-COMPLETE.

If the T$T field is set to 001b (i.e., per I_T nexus) in the Control mode page (see SPC-4), there is one task set
per |_T|nexus. As a result, no other |_T:nexuses are affected and CLEAR TASK SET is equivalent to ABORT
TASK SET (see 7.2).

All pendling status and sense data for the task set shall be cleared. Other previously established condifions,
including mode parameters, reservations, and ACA shall not be changed by the CLEAR TASK SET fupction.

All SCSI transport protocdl standards shall support the CLEAR TASK SET task management function,

7.6 I_T NEXUS RESET

Procedure call:

Service Response = |_T NEXUS RESET (IN ( I_T Nexus ))

Description:

SCSI transport protocols may or may not support |_T NEXUS RESET and may or may not require logical
units accessible through SCSI target ports using such transport protocols to support |_T NEXUS RESET.

Each logical unit accessible through the SCSI target port shall perform the |_T nexus loss functions described
in 6.3.4 for the |_T nexus on which the function request was received, then:

1) the SCSI target device shall return a service response of FUNCTION COMPLETE; and
2) the logical unit(s) and the SCSI target port shall perform any additional functions specified by the
SCSI transport protocol.
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7.7 LOGICAL UNIT RESET

Procedure call:

Service Response = LOGICAL UNIT RESET (IN ( L_T_L Nexus))

Description:

This function shall be supported by all logical units.

The logical unit shall:

1) rperform-thetogicatunitresetfunctions-deseribed6-3-3-and
2) | return a service response of FUNCTION COMPLETE.
All SC§I transport protocol standards shall support the LOGICAL UNIT RESET task management'fungtion.
7.8 QUERY TASK
Procedpre call:
Servige Response = QUERY TASK (IN ( I_T_L Nexus, Command ldentifier ), OUT ( [Additional
Response Information] ))
Descrigtion:
SCSI transport protocols may or may not support QUERY TASK and may or may not require SCSI tarpet
ports using such transport protocols to support QUERY TASK.
If:
a) | the SCSI target port supports QUERY TASK;and
b) | the SCSI transport protocol defines that the 'scope of the QUERY TASKis |_T L nexus,
then theé task manager in each logical unit acegssible through that SCSI target port shall support QUERY
TASK.
If:
a) | the SCSI target port supports’QUERY TASK; and
b) | the SCSI transport protoeol defines that the scope of the QUERY TASK is |_T nexus,
then the task router shall support QUERY TASK.
If the S[CSI transport protocol defines that the scope of the QUERY TASK is |_T_L nexus, then the task
manager in the specified logical unit shall:
a) | if a command with the specified command identifier is present in the task set, then return a|service
response of FUNCTION SUCCEEDED; or
b) |if a'command with the specified command identifier is not present in the task set, then return ajservice

response of FUNCTION COMPLETE.

If the SCSI transport protocol defines that the scope of the QUERY TASK is |_T nexus, then the task router

shall:

a)

b)

if a command with the specified command identifier is present in the task set of any logical unit, then

return a service response of FUNCTION SUCCEEDED; or

if a command with the specified command identifier is not present in the task set of any logical unit,

then return a service response of FUNCTION COMPLETE.

If the service response is not FUNCTION SUCCEEDED, then the task router or task manager shall set the
Additional Response Information argument to 000000h.
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If the service response is FUNCTION SUCCEEDED, then the task router or task manager shall set the Additional
Response Information argument as defined in table 56.

Table 56 — Additional Response Information argument for QUERY TASK

Bit
Byte 7 6 5 4 3 2 1 0
0 (MSB)
PROGRESS INDICATION
1 (LSB)
2 Reserved
The PRPGRESS INDICATION field is a percent complete indication of the specified command.Fhe returnedl value

is a nur
the tot
maxim

The prq
provide

7.9 Ql

Proced

Descrif

SCSl tr
access

The tas

a)

b)

7.10 C

Proced

herator that has 65 536 (i.e., 10000h) as its denominator. The progress indicatiofshall be base]
| operation. A value of one indicates the minimum progress, and a value of FFFFh indicates th
m progress. A value of zero indicates that the progress indicator is not supported.

gress indication should be time related. The granularity of these steps-should be small enough
reasonable assurances to the application client that progress is being made.

JERY TASK SET

Lre call:

Service Response = QUERY TASK SET (IN ( I_T_L Nexus))
tion:

ansport protocols may or may not support QUERY TASK SET and may or may not require logic
ble through SCSI target ports usingsuch transport protocols to support QUERY TASK SET.

k manager in the specified logical unit shall:

if there is any command-present in the task set from the specified |_T nexus, then return a
response of FUNCTION SUCCEEDED; or

if there is no command present in the task set from the specified | T nexus, then return a
response of FUNCTION COMPLETE.

QUERY(ASYNCHRONOUS EVENT

Lrécall:

d upon

)

-

to

Bl units

service

service

Servi

ce Response = QUERY ASYNCHRONOUS EVENT (IN (I_T_L Nexus ), OUT ( [Additional

Response Information] ))

Description:

A SCSI transport protocol may or may not support QUERY ASYNCHRONOUS EVENT. A SCSI transport
protocol supporting QUERY ASYNCHRONOUS EVENT may or may not require logical units accessible
through SCSI target ports using that transport protocol to support QUERY ASYNCHRONOUS EVENT.

If a QUERY ASYNCHRONOUS EVENT task management function is rerouted from a subsidiary logical unit
to an administrative logical unit (see 4.6.7.5), then the logical unit specified by the QUERY ASYNCHRONOUS
EVENT is the subsidiary logical unit (see 4.6.26) to which the task management function was originally
directed and that subsidiary logical unit is the specified logical unit.
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A coalesced unit attention condition (see 5.14.2) established by an administrative logical unit (see 4.6.25)
device server is a pending unit attention condition for that administrative logical unit and all subsidiary logical
units (see 4.6.26) in the same logical unit conglomerate (see 4.6.10).

The task manager in the specified logical unit shall:

a) if there is a unit attention condition (see 5.14) or a deferred error (see SPC-4) pending for the
specified |_T nexus, then return a service response of FUNCTION SUCCEEDED; or

b) if there is no unit attention condition and no deferred error pending for the specified |_T nexus, then
return a service response of FUNCTION COMPLETE.

If the service response is not FUNCTION SUCCEEDED, then the task manager shall set the Additional Response
Informgtiomargumentto 000000

If the s¢rvice response is FUNCTION SUCCEEDED, then the task manager shall set the Additional Response
Informgtion argument as defined in table 57.

Taple 57 — Additional Response Information argument for QUERY ASYNCHRONOUS EVENT

Bfti; 7 6 5 4 3 2 1 0
0 Reserved UADE DEPTH SENSE KEY
1 ADDITIONAL SENSE COBE
2 ADDITIONAL SENSE CODE QUALIFIER

The UADE DEPTH field indicates the number of pending, unit-attention conditions or deferred errors and |s
defined in table 58. The number of pending unit attention conditions shall be based on the content of 3lI
applicaple unit attention queues (e.g., the administrative logical unit's coalesced unit attentions queue and the
subsidiary logical unit's unit attention queue for a rerouted QUERY ASYNCHRONOUS EVENT task
managément function).

Table 58 — UADE DEPTH field

Codle Description

00b The combined number of unit attention conditions and deferred errors is unknown.

01 The.combined number of unit attention conditions and deferred errors is one.

10b The combined number of unit attention conditions and deferred errors is greater than fone.
11 Reserved

The SENSE KEY field indicates the value of the SENSE KEY field that is to be returned in the sense data for the
next unit attention condition or deferred error that is to be reported (see SPC-4).

The ADDITIONAL SENSE CODE field indicates the value of the ADDITIONAL SENSE CODE field in the next unit
attention condition or deferred error that is to be reported (see SPC-4).

The ADDITIONAL SENSE CODE QUALIFIER field indicates the value of the ADDITIONAL SENSE CODE QUALIFIER field
in the next unit attention condition or deferred error that is to be reported (see SPC-4).

The next unit attention condition that is to be reported, if any, shall be based on the highest precedence
condition (see 5.3.3) in all applicable unit attention queues (e.g., the administrative logical unit's coalesced
unit attentions queue and the subsidiary logical unit's unit attention queue for a rerouted QUERY
ASYNCHRONOUS EVENT task management function).
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7.11 Task management function lifetime

The task manager creates a task management function upon receiving a Task Management Request
Received SCSI transport service indication (see 7.12) (i.e., upon processing the Task Management Request
Received operation (see 4.6.21.3)). The task management function shall exist until:

a)
b)
c)
d)
e)
f)

An app
manag
reques

a)

b)

If a sen
(e.g., a

applicagion client task management function to.represent the task management function until the appli

client h

N
0
6

—

IfaSC
betwee
device
differen

712 S

the task manager sends a service response for the task management function;
an I_T nexus loss (see 6.3.4);

a logical unit reset (see 6.3.3);

a hard reset (see 6.3.2);

power loss expected (see 6.3.5); or

a power on condition (see 6.3.1).

ication client maintains an application client task management function to represent the task

is invoked until the application client receives one of the following SCSI target device-respons

a service response of FUNCTION COMPLETE, FUNCTION SUCCEEDED, FUNCTION REJECTED, oOr INC
LOGICAL UNIT NUMBER is received for that task management function;

notification of a unit attention condition with any additional sense code whose ADDITIONAL SENS
field is set to 29h (e.g., POWER ON, RESET, OR BUS DEVICE RESET'OCCURRED; PO
OCCURRED; SCSI BUS RESET OCCURRED; BUS DEVICE RESET FUNCTION OCC
DEVICE INTERNAL RESET; or I_T NEXUS LOSS OCCURRED);

notification of a unit attention condition with an additional sense code set to MICROCODE HASY
CHANGED; or

notification of a unit attention condition with an additionalSense code set to COMMANDS CL
BY POWER LOSS NOTIFICATION.

DTE 10 Items other than a) assume in-order delivery (see*4.4.3).

N |_T nexus loss is detected by the SCSI initiator port), the application client shall maintain an

s determined that the task management function is no longer known to the device server.
OTE 11 The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESEH
presented by any given SCSt transport protocol.

B| transport protocol.does not require state synchronization (see 4.4.2), then there may be a tim

server. As a result) the lifetime of a task management function as it appears to the application g
t from the lifetime observed by the device server.

CSl.transport protocol services for task management functions

CCURRED) are based on usage in" SAM-2 without consideration for how the unit attention conditions a:

ement function from the time the Send Task Management Request SCSI transport protocol sgrvice

ES.
DRRECT
E CODE
ER ON
RRED;
BEEN

EARED

ice response of SERVICE DELIVERY OR TARGET FAILURE is received for a task management funcfion

cation

e skew

h the completion of a device server request-response transaction as seen by the application clignt and

lient is

7.12.1 SCSI transport protocol services for task management functions overview

The SCSI transport protocol services described in this subclause are used by a SCSI initiator device and
SCSI target device to process a task management function procedure call. The following arguments are

passed

Command Ildentifier:

Nexus: An identifier for the |_T nexus (see 4.6.32.2), or an identifier forthe |_T_L

nexus (see 4.6.32.3).

management function.

Function Identifier: Argument encoding the task management function to be performed.

The numerical identifier (see 4.6.31.3) of the command affected by the task
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All SCSI transport protocol standards shall define the SCSI transport protocol specific requirements for
implementing the Send Task Management Request SCSI transport protocol service request (see 7.12.2),
the Task Management Request Received SCSI transport protocol service indication (see 7.12.3), the Task
Management Function Executed SCSI transport protocol service response (see 7.12.4), and the Received
Task Management Function Executed SCSI transport protocol service confirmation (see 7.12.5) SCSI
transport protocol services.

A SCSI transport protocol standard may specify different implementation requirements for the Send Task
Management Request SCSI transport protocol service request for different values of the Function Identifier
argument.

col
rvice

All SC§I target devices shall implement the Task Management Request Received SCSI transport prptocol
service|indication and the Task Management Function Executed SCSI transport protocol'service regponse
as defined in the applicable SCSI transport protocol standards.

7.12.2 Send Task Management Request SCSI transport protocol service request

An application client invokes the Send Task Management Request SCSI transport protocol service request
to request that a SCSI initiator port send a task management function oventhé service delivery subsygtem.

Send Task Management Request SCSI transport protocol service request:
Send Task Management Request (IN ( Nexus, [Command Identifier], Function Identifier ))
Input afguments:

Nexus: An identifier for the |_T nexus (see 4.6.32.2), or an identifier forthe |_T_|
nexus (see 4.6.32.3).

Cpmmand Identifier: The numerical identifier (see 4.6.31.3) of the command affected by the task
management fungtion.

Function Identifier: Argument encading the task management function to be performed.
7.12.3 Task Management Request Received SCSI transport protocol service indication

A task fouter (see 4.6.7) invokes'the Task Management Request Received SCSI transport protocol $ervice
indicatipn to notify a task manager that it has received a task management function over the service dglivery
subsysiem.

Task MBnagement Request Received SCSI transport protocol service indication:

Tagk Management Request Received (IN ( Nexus, [Command Identifier], Function Identifier ))

Input afguments:

Command ldentifier: The numerical identifier (see 4.6.31.3) of the command affected by the task
management function.

Function Identifier: Argument encoding the task management function to be performed.
7.12.4 Task Management Function Executed SCSI transport protocol service response
A task manager invokes the Task Management Function Executed SCSI transport protocol service

response to request that a SCSI target port transmit task management function executed information over the
service delivery subsystem.
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Task Management Function Executed SCSI transport protocol service response:

Task Management Function Executed (IN ( Nexus, [Command Identifier], Service Response,
[Additional Response Information] ))

Input arguments:
Nexus: An identifier for the |_T nexus (see 4.6.32.2), or an identifier for the
I_T_L nexus (see 4.6.32.3).

Command Identifier: The numerical identifier (see 4.6.31.3) of the command affected by
the task management function.

Service Response: An encoded value representing one of the following:

The requested function has beeh
completed.

FUNCTION  The requested function issupported ahd
SUCCEEDED:  completed successfully:

The task manager does not implement the
requested function.

A task router'response indicating that the
function requésted processing for an
incorrect logical unit number (see 4.7.1).

FUNCTION COMPLETE:

FUNCTION REJECTED:

INCORRECT LOGICAL
UNIT NUMBER:

The request was terminated due to a
service delivery failure or SCSI target
device malfunction. The task managerimay
or may not have successfully performed the
specified function.

Additional Response Information: The AdditionalNResponse Information output argument for thel task
management function procedure call (see 7.1).

SERVICE DELIVERY
OR TARGET FAILURE:

7.12.5 Received Task Management Function Executed SCSI transport protocol service confirmation

A SCSl initiator port invokes the Received Task Management Function Executed SCSI transport prptocol
service|confirmation to notify an application client that it has received task management function exectited

informgtion over the service delivery-subsystem.

Receiveéd Task ManagementFunction Executed SCSI transport protocol service confirmation:

Recpived Task Management Function Executed (IN ( Nexus, [Command Identifier], Service
Response, [Additional Response Information] ))
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