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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

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

FOREWORD

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

10

~

specialized system for worldwide standardization. National bodies that are members of ISO or IEC participaLe in the

development of International Standards. Their preparation is entrusted to technical committees; any SO

nd IEC

member body interested in the subject dealt with may participate in this preparatory work. International\goveqhmental

and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical committee ASO/IEC JTC
International Standards adopted by the joint technical committee are circulated to national bodies for
Publication as an International Standard requires approval by at least 75 % of the national\bodies casting a vo|

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as poss
international consensus of opinion on the relevant subjects since each technicalcommittee has representation
interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC Publications have the form of recommendations for-international use and are accepteq
and ISO member bodies in that sense. While all reasonable efforts are*made to ensure that the technical cg
IEC, ISO and ISO/IEC Publications is accurate, IEC or ISO cannét’be held responsible for the way in which
used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO_member bodies undertake to apply IEC, ISO and

Publications transparently to the maximum extent possiblein their national and regional publications. Any div
between any ISO/IEC Publication and the corresponditig national or regional publication should be clearly ind
the latter.

ISO and IEC provide no marking procedure\te indicate their approval and cannot be rendered responsible
equipment declared to be in conformity withyan ISO/IEC Publication.

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

No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual exp

1. Draft
voting.
e.

ible, an

from all

by IEC
ntent of
hey are

SO/IEC
ergence
cated in

for any

brts and

members of their technicakcommittees and IEC or ISO member bodies for any personal injury, property damage or

other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and e
arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC, ISO or
publications.

Attention is_drawn to the normative references cited in this publication. Use of the referenced public3
indispensable/for the correct application of this publication.

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

penses
SO/IEC

tions is

bject of
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equipment, of ISO/IEC joint technical committee 1: Information technology.

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

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

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

SCSI standards family

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

Fig
sta

re 0 shows the relationship of this standard to the other standards and related projects in the SCSI\fa
ndards as of the publication of this standard.

Device-Type Specific Command Sets

Shared Command Set (for all device types)

SCSI Transport Protocols

Architecture Model

Interconnects

Figure 0 — SCSI document structure

The roadmap in figure 0 is intended to show:the general applicability of the documents to one another. Fig

not

intended to imply a relationship such as:a hierarchy, protocol stack or system architecture.

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

Ard
req

De
dey

hitecture Model: Defines(the' SCSI systems model, the functional partitioning of the SCSI standard
uirements applicable to all. SCSI implementations and implementation standards.

vice-Type Specific. Command Sets: Implementation standards that define specific device types incl
ice model for each-device type. These standards specify the required commands and behavior that is

to & given devicéltype and prescribe the requirements to be followed by a SCSI initiator device when s
hmands to. a’SCSI target device having the specific device type. The commands and behaviors for a
ice typesmmay include by reference commands and behaviors that are shared by all SCSI devices.

cor
de\

sp

mily of

ire O is

et and

Liding a
specific
ending
specific

andard

pe, and

prescribes the requirements to be followed by a SCSI initiator device when sending comands to any SCSI target
device.

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

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

The purpose of this standard is to provide a basis for the coordination of SCSI standards development and to
define requirements, common to all SCSI technologies and implementations, that are essential for compatibility
with host SCSI application software and device-resident firmware across all SCSI transport protocols. These
requirements are defined through a reference model that specifies the behavior and abstract structure that is
generic to all SCSI I/0O system implementations.

Th rchitecture viodel - -o) Standard Is divided Into the Tollowing clauses and annexes:

Clause 1 is the scope.

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

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

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

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

Clause 7 describes the task management functions common to SCSI devices,

Clause 8 describes the task set management capabilities common to SCShdévices.
Annex A summarizes the identifier and name definitions of the SCSI transport protocols.
Annex B identifies differences between the terminology used in this standard and previous versions of this
standard.
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

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

1 General

1.1 Scope

Thé set of SCSI (Small Computer System Interface) standards consists of this standard and the SCSI img

tati
Spe
imp

bn standards described in the precedence requirements (see 1.2). This standard defines a reference:xmo
cifies common behaviors for SCSI devices and an abstract structure that is generic to all SCSI1/O
lementations.

lemen-
del that
system

The set of SCSI standards specifies the interfaces, functions and operations necessary te'énsure interopgrability

bet
imp

The following architecture model concepts from previous versions of this standard are made obsolete

edi

a)
b)
c)
d)

Thi
req
tha
val
fun

Ge
exd

4 Precedence requirements

ween conforming SCSI implementations. This part of ISO/IEC 14776 is a functional\description. Conf
lementations may employ any design technique that does not violate interoperability:

ion:
support for the SPI-5 SCSI transport protocol (except for informational tistings in Annex A);
contingent allegiance;

the TARGET RESET task management function and
untagged tasks.

5 standard defines generic requirements thatpertain to SCSI implementation standards and implems
uirements. An implementation requirementsspecifies behavior in terms of measurable or observable parg

ies to be returned upon command completion and the service responses to be returned upon task mana
Ction completion.

mple of a generic requirement is the hard reset behavior specified in 6.3.2.

SCSI Architecture Model - 3

Y Y Y

orming

by this

ntation
meters

apply to an implementation. Examples_of implementation requirements defined in this document are th¢ status

jement

heric requirements are transformed to implementation requirements by an implementation standard. An

SCSI Implementation SCSI Implementation SCSI Implementation
Standard Standard Standard

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

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

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

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

ISO/IEC __14776-453, Information technology — Small computer system interface (SCSI) — Part 453: Primary
commmands-3 (SPC-3) (under consideration) [T10/1416-D]
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3 Definitions, symbols, abbreviations, and conventions

3.1 Definitions

3.1

1

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

3.1

2

additional sense code: combination of the ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER fields

int

3.1

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

3.1

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

3.1

aufio contingent allegiance (ACA): task set condition established following the return of a CHECK CON

sta

3.1
bag
cor

3.1
bag
and

3.1
blo
3.1
blo
ent

3.1

byte: an 8-bit construct

3.1
clig
oth

3.1
clie

3.1

ha canca data (caa2 1 102 and SPC.2)
Ie-SEeHSE-tata(Seeor—=voart—t <}

3

4

5
us when the NACA bit is set to one in the CONTROL byte. See 5.9.2.

6
kground operation: operation started by a command that continueés processing after the task contair
nmand is no longer in the task set See 5.5.

7
ic task management model: task management model intwhich only one task attribute (see 8.6) is su
the task management features that the application clientmay select are limited. See 8.3.3.

8
cked task state: when in this state a task is prévented from completing due to an ACA condition

9
cking boundary: a task set boundary-denoting a set of conditions that inhibit tasks outside the boundg
ering the enabled task state

10

11
nt-server: relationship established between a pair of distributed entities where one (the client) requs
br (the server) te~perform some operation or unit of work on the client's behalf

12
nt: an_entity that requests a service from a server. This standard defines the application client

13

COod

DITION

ing the

bported

ry from

sts the

evalue: a defined numeric value nossibly a member of a series of defined numeric values represen
T 7 4 I

ting an

identified and described instance or condition. Code values are defined to be used in a specific field (see 3.1.37),
that is in a procedure call input argument (see 3.6.2), in a procedure call output argument or in a procedure call
result

3.1

14

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

3.1

15

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

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

3.1.18
completed task: task that has ended by returning a status and service response of TASK COMPLETE. The actual
evgnis comprising the TASK COMPLETE reSponse are SCSI ransport protocol speciic

3.1}19
confirmation: response returned to an application client or device server that signals the completion of a [service
reguest

3.1}20
confirmed SCSI transport protocol service: a service available at the SCSI transport. protocol service irfterface
thal includes a confirmation of completion. See 4.15.

3.1j21
cufrent task: task 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. Each SCSI transport protocal ‘standard may define the SCSI transport
protocol specific conditions under which a task is considered a current task

3.1)22
deflerred error: error generated by a background operation (seé 3.1.6)

3.1)23
dependent logical unit: logical unit that is addressed via some other logical unit(s) in a hierarchical logical unit
strycture (see 3.1.41), also a logical unit that is at.a-higher numbered level in the hierarchy than the referenced
log|cal unit (see 4.14)

3.1)24
deyice identifier: term used by previousiversions of this standard (see B)

3.125
deyice model: description of atype of SCSI target device (e.g., block, stream)

3.1)26
deyice server: an object-within a logical unit that processes SCSI tasks according to the requirements for task
mahagement describediin clause 8

3.127
deyice servicetrequest: request submitted by an application client conveying a command to a device seryer

3.1)28
deyiCe)service response: response returned to an application client by a device server on completipn of a
cormmmand

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

3.1.30
dormant task state: when in this state a task is prevented from entering the enabled task state (see 3.1.31) due
to the presence of certain other tasks in the task set
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3.1

31

enabled task state: when in this state a task may complete at any time or is waiting to receive the next command
in a series of linked commands

3.1

.32

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

3.1

.33

faulted |_T nexus: | _T nexus on which a CHECK CONDITION status was returned that resulted in the estab-

lishment of an ACA. The faulted 1_T nexus condition is cleared when the ACA condition I1s cleared

3.1134

fauted task set: task set that contains a faulting task. The faulted task set condition is cleared:when the ACA
cordition resulting from the CHECK CONDITION status is cleared

3.1135

faulting command: A command that completed with a status of CHECK CONDITION\that resulted in thg estab-
lishment of an ACA

3.1136

faufting task: a task that has completed with a status of CHECK CONDITION that resulted in the establishment of
an ACA

3.1137

field: a group of one or more contiguous bits, part of a larger structure (e.g., a CDB (see 3.1.15) or senge data
(sef 3.1.108))

3.1138

full task management model: the task managementimodel in which the sIMPLE task attribute (see 8|6.1) is
supgported and all task management features may be:selected by the application client, see 8.3.2

3.1139

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

3.1}40

haid reset: a condition resultingifrom a power on condition or a reset event in which the SCSI device perfofms the
hargd reset operations described-in 6.3.2, SPC-3 and the appropriate command standards

3.1141

hierarchical logicalnit: an inverted tree structure for forming and parsing logical unit numbers (see B.1.64)
corftaining up to fouryaddressable levels (see 4.14)

3.1142

I_T|nexusi—nexus between a SCSI initiator port and a SCSI target port. See 4.12.

3.1143

|_TTmexus oSS a conditionm resufting fronm a rard Teset conditionm or arm 1T TTexus 105S event i witiTthe SCSI

device performs the I_T nexus loss operations described in 6.3.4, SPC-3 and the appropriate command standards

3.1

44

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

3.1

45

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

3.1

46

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

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

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

3.1}50
implementation specific: a requirement or feature that is defined in a SCSI standard but whose implementation
may be specified by the system integrator or vendor

3.1}51
iniiator: term used in previous versions of this standard (see B)

3.1/52
initfator device name: SCSI device name of a SCSI initiator device. See 4.7.2,

3.1}53
initiator identifier: term used in previous versions of this standard (see B)

3.1}54
initiator port identifier: a value by which a SCSI initiator port issreferenced within a domain. See 4.7.2.

3.1}55
initiator port name: SCSI port name (see 3.1.97) of a SCSI initiator port or of a SCSI target/initiator poft when
opgrating as a SCSI initiator port. See 4.7.2.

3.1}56
in fransit: information that has been delivered.to the service delivery subsystem for transmission, but that has not
begn received yet

3.1}57
implicit head of queue: an optional. processing model for specified commands wherein the first command in a
task may be treated as if it had bieen received with a HEAD OF QUEUE task attribute. See 8.2.

3.1}58
layper: subdivision of the-architecture constituted by SCSI initiator device and SCSI target device element$ at the
same level relative tg'thé interconnect

3.1}59
linked comprand: one in a series of commands processed by a single task that collectively make up a digcrete I/
O gperation=~In such a series, each command is represented by the same |_T_L Q nexus and all, except the last,
haye the VINK bit in the CDB CONTROL byte set to one

3.160
logical unit: SCSI target device object, containing a device server and task manager, that implements a device
model and manages tasks to process commands sent by an application client. See 4.8.

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

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

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

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

3.1[66
nexus: relationship between two SCSI devices and the SCSI initiator port and SCSI target port object$ within
thope SCSI devices. See 4.12.

3.1|67
nom-faulted |_T nexus: |_T nexus that is not a faulted |_T nexus (see 3.1.33)

3.1}68
object: container that encapsulates data types, services or other objects that are related in some way

3.1}69
peer entities: entities within the same layer (see 3.1.58)

3.1470
pending command: from the point of view of the application client; the description of a command betwg¢en the
time that the application client calls the Send SCSI Command SCSI transport protocol service and the timg one of
the|SCSI target device responses described in 5.5 is received

3.1471
poit: synonymous with SCSI port (see 3.1.95 and Anngx B)

3.1472
poyer cycle: power being removed from and-later applied to a SCSI device

3.1}73
poyer on: condition resulting from a{pewer on event in which the SCSI device performs the power on operations
dedcribed in 6.3.1, SPC-3 and the appropriate command standards

3.1}74
poyver on event: power being applied to a SCSI device, resulting in a power on condition as described in $.3.1

3.1475
prdcedure: operation that is invoked through an external calling interface

3.1}76
prdcedure-call: the model used by this standard for the interfaces involving both the SAL (see 3.1.86) angl STPL
(sef 3,4.102), having the appearance of a programming language function call

3177
protocol: specification and/or implementation of the requirements governing the content and exchange of infor-
mation passed between distributed entities through the service delivery subsystem

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

3.1.79
receiver: client or server that is the recipient of a service delivery transaction
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3.1.80
reference model: a standard model used to specify system requirements in an implementation independent
manner

3.1

.81

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

3.1
req

.82

uest: a transaction invoking a service

3.1[83
recJuest-response transaction: an interaction between a pair of distributed, cooperating entities, consist

req

3.1
res

3.1
res

3.1
SC
ma|
3.1

SC
and

3.1
SC

3.1
SC
pro
ma

3.1
SC

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

84

85
ponse: a transaction conveying the result of a request

86
S| application layer (SAL): protocols and procedures that implement or issue commands an
hagement functions by using services provided by a SCSI transport pretecol layer

87
Sl device: a device that contains one or more SCSI ports that.dare connected to a service delivery sub
supports a SCSI application protocol

88
S| device identifier: synonymous with SCSI port identifier (see 3.1.96)

89
S| device name: name (see 3.1.65) of a,SCSI device that is world-wide unique within the SCSI tr3
focol of a SCSI domain in which the SCShdevice has SCSI ports (see 4.7.8). The SCSI device name
He available to other SCSI devices or, SESI ports in SCSI transport protocol specific ways

90

et event: a SCSI transport protocol specific event that results in a hard reset condition as.described in p

ng of a

d task

system

\nsport
may be

51 event: condition defined-in:this standard (e.g., logical unit reset) that is detected by SCSI device and that

reguires notification of its occurrence within the SCSI device. See clause 6.

3.1j91

SCPBI I/0 system: an.l/fO system, consisting of two or more SCSI devices, a SCSI interconnect and a SCSI
transport protocol that collectively interact to perform SCSI I/O operations

3.1192

SCPI identifier: term used in previous versions of this standard (see B)

3.1193

SCStHmitator devite a SCStevice contaming appitcation ciients and- SCSHnitiator ports that orgimates device

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

3.1

.94

SCSlinitiator port: a SCSI initiator device object that acts as the connection between application clients and the
service delivery subsystem through which requests, indications, responses and confirmations are routed. In all
cases when this term is used it refers to an initiator port or a SCSI target/initiator port operating as a SCSI initiator
port
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3.1.95
SCSI port: SCSI device resident object that connects the application client, device server or task manager to the
service delivery subsystem through which requests and responses are routed. SCSI port is synonymous with port.
A SCSI port is one of a SCSI initiator port (see 3.1.94), a SCSI target port (see 3.1.99) or a SCSI target/initiator port
(see 3.1.101)

3.1.96
SCSI port identifier: a value by which a SCSI port is referenced within a domain. The SCSI port identifier is either
an initiator port identifier (see 3.1.54) or a target port identifier (see 3.1.119)

3.1
SC
the
pon

3.1
SC
tas
init
us

3.1
SC
dev
are|
targ

3.1
SC
init

3.1
SC
SC

3.1
SC
dat

3.1
SC

97

S| port name: name (see 3.1.65) of a SCSI port that is world-wide unique within the SCSI transportpro|
SCSI domain of that SCSI port (see 4.7.9). The name may be made available to other SCSI devices (¢
s in that SCSI domain in SCSI transport protocol specific ways

98
S| target device: SCSI device containing logical units and SCSI target ports that receives device serv
management requests for processing and sends device service and task management responses t

g the SCSI target/initiator port as a SCSI target port

99

Sl target port: SCSI target device object that contains a task router-and acts as the connection b
ice servers and task managers and the service delivery subsystemsthrough which indications and res
routed. When this term is used, it refers to a SCSI target port or @ SCSI target/initiator port operating as
et port

100
S| target/initiator device: SCSI device that has all the characteristics of a SCSI target device and
ator device

101
S| target/initiator port: SCSI device resident object that has all the characteristics of a SCSI target po
S| initiator port

102
b representing a SCSI application protocol transaction

103
Sl transport protocgl.service confirmation: a procedure call from the STPL notifying the SAL that

trasport protocol service request has completed

3.1
SC

104
51 transport protocol service indication: a procedure call from the STPL notifying the SAL that

trasport pretocol transaction has occurred

3.1

105

tocol of
r SCSI

ce and
b SCSI

ator devices. When this term is used, it refers to SCSI target devices or SCSI target/initiator devices that are

btween
ponses
a SCSI

a SCSI

tand a

Sl transport protocol layer (STPL): the protocol and services used by a SCSI application layer to transport

a SCSI

h SCSI

SC

HTranmsSpoTt protoCot SETVICE TEqUESET & procedure catto the STPEto begim a SCStiransportp

service transaction

3.1

.106

otocol

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

3.1

.107

sender: a client or server that originates a service delivery transaction
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3.1.108

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

3.1.109
sense key: SENSE KEY field in the sense data (see 3.1.108 and SPC-3)

3.1.110
serjVer: entity that performs a service on benalf of a client

3.1j111
service: any operation or function performed by a SCSI object that is invoked by other SCSI objects

3.1)112
seryvice delivery failure: any non-recoverable error causing the corruption or loss of ong”ormore service dglelivery
trafsactions while in transit

3.1)113
service delivery subsystem: that part of a SCSI I/O system that transmits service requests to a logical unit or
SCPI target device and returns logical unit or SCSI target device responses.to.a SCSI initiator device

3.1}114
seryvice delivery transaction: a request or response sent throughthe service delivery subsystem

3.1)115
stahdard INQUIRY data: data returned to an application client as a result of an INQUIRY command with the EvPD
bit is set to zero. Fields in the standard INQUIRY data aregeferenced by name in this standard and SPC-3 cpntains
a cpmplete definition of the standard INQUIRY data forthat

3.1)116
target: aterm used in previous versions of this standard (see B)

3.1)117
target device name: SCSI device namge (see 3.1.89) of a SCSI target device. See 4.7.3.

3.1)118
target identifier: a term used'in’previous versions of this standard (see B)

3.1)119
target port identifier;~avalue by which a SCSI target port is referenced within a domain. See 4.7.3.

3.1]1120
target port pame: SCSI port name of a SCSI target port or of a SCSI target/initiator port when operating as a
SCPBI target-port. See 4.7.3.

3.1)124,
targetfimitiator device mame.  SCSTUevice Tame (See 3.1-89) of a SCStargetfinitiator device: See 4-.7.4-

3.1.122
task: an object within the logical unit representing the work associated with a command or a group of linked
commands. See 4.11.

3.1.123
task priority: the relative scheduling importance of a task having a SIMPLE task attribute in relation to other tasks
already in the task set. See 8.7.
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3.1.124
task tag: an object containing up to 64 bits that uniquely identifies each task for a given |_T_L nexus (see 3.1.45)
in a task set (see 3.1.130). See 4.11.

3.1.125
task management function: a task manager service capable of being requested by an application client to affect

the

processing of one or more tasks

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

be

3.1
tas
tas

3.1
tas
ma

3.1
tas
ser|

3.1
tas
que

3.1
thif
init

3.1
tra
of 4

3.1
un

processed by a task manager

127
k management response: response returned to an application client by a task manager omcompleti
management request

128
k manager: server within a logical unit that controls the sequencing of one or morg,tasks and process
hagement functions

129
k router: an object in a SCSI target port that routes commands and task management functions betw
vice delivery subsystem (see 3.1.113) and the appropriate logical unit’'s.task manager (see 3.1.128)

130
k set: group of tasks within a logical unit, whose interactien.is dependent on the task managemer
uing) and ACA requirements. See 4.8.

131
d-party command: a command that requires a logical unit within a SCSI target device to assume th
ator device role and send command(s) to another'SCSI target device

132
hsaction: cooperative interaction between-two entities, involving the exchange of information or the pro
ome request by one entity on behalf-of the other

133
onfirmed SCSI transport protocol service: a service available at the SCSI transport protocol s

on of a

es task

pen the

t (e.q.,

e SCSI

tessing

ervice

intgrface that does not result-in~a’completion confirmation. See 4.15.

3.1|134

unlinked commandg.command having the LINK bit set to zero in the CDB CONTROL byte that is not ghe last
command in a series)of linked commands (see 3.1.59)

3.1J135

well known-logical unit: a logical unit that only performs specific functions. Well known logical units ajlow an
application-client to issue requests to receive and manage specific information relating to a SCSI target device.
Se(f 4A40.

3.1.136

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

3.2 Acronyms

ACA Auto Contingent Allegiance (see 5.9.2)

CD
CR

B Command Descriptor Block (see 5.2)
N Command Reference Number (see 5.1)
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EUI Extended Unique Identifier (see http://standards.ieee.org/regauth/oui/tutorials/Use OfEUI.html)
FCP-2  Fibre Channel Protocol for SCSI, Version 2 (see Bibliography)

I/0 Input / Output

iISCSI internet SCSI (see RFC 3720)

ISID Initiator Session Identifier (see RFC 3720)

ISO Organization for International Standards

LUN Logical Unit Number

LSB Least significant bit

MMC-2 SCSI Multi-Media Commands -2 (see Bibliography)

MS

B Most significant bit

n/a

CA— Normal ACA (See 5.2)
Not Applicable
D Redundant Array of Independent Disks
B SCSI application layer (see 3.1.86)
S Serial Attached SCSI (see Bibliography)

pt by a

y not").

or may

SBC-2  SCSI-3 Block Commands -2 (see clause 2)

SBP-3  Serial Bus Protocol -3 (see Bibliography)

SCBI The architecture defined by the family of standards described in the Bibliography

SP|-5 SCSI Parallel Interface -5 (see Bibliography)

SP{-3  SCSI Primary Commands -3 (see clause 2)

STPL SCSI transport protocol layer (see Bibliography)

SRP SCSI RDMA Protocol (see Bibliography)

SSC SCSI-3 Stream Commands (see Bibliography)

Ssp Serial SCSI Protocol (see SAS)

TPGT Target Portal Group Tag (see RFC 3720)

TST Task Set Type (see SPC-3)

ucs Universal Character Set (see ISO/IEC 10646-1)

UTF UCS Transformation Formats (see RFC 2279)

VPD Vital Product Data (see SPC-3)

W-LUN  Well known logical unit number

3.3 Keywords

3.3|1

invplid: A keyword used to describean illegal or unsupported bit, byte, word, field or code value. Rece
deyice server of an invalid bit, byte,\word, field or code value shall be reported as error.

3.3|2

mahdatory: A keyword.indicating an item that is required to be implemented as defined in this standard.
3.3|3

maly: A keyword that indicates flexibility of choice with no implied preference (synonymous with "may or mg
3.34

maly noti>A keyword that indicates flexibility of choice with no implied preference (synonymous with "may
notl),

3.35

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

3.3.6

option, optional: Keywords that describe features that are not required to be implemented by this standard.
However, if any optional feature defined in this standard is implemented, then it shall be implemented as defined in
this standard.
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3.3.7
SCSI transport protocol specific: Implementation of the referenced item is defined by a SCSI transport protocol
standard (see Bibliography).

3.3.8

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

3.3[9
shall: A keyword indicating a mandatory requirement. Designers are required to implement all suchcmandatory
requirements to ensure interoperability with other products that conform to this standard.

3.3]10
should: A keyword indicating flexibility of choice with a strongly preferred alternative; equivalent to the phrase "it
is strongly recommended".

3.3]111
verjdor specific: Specification of the referenced item is determined by the SCSI device vendor.

3.4 Editorial conventions

Ceftain words and terms used in this standard have a specific meaning beyond the normal English mg¢aning.
These words and terms are defined either in the glossary or in thé\text where they first appear.

Upper case is used when referring to the name of a numericwalue defined in this specification or a formal gttribute
pogsessed by an entity. When necessary for the sake ofcelarity, names of objects, procedure calls, arguments or
disgrete states are capitalized or set in bold type. Names of fields are identified using small capital letters (e.qg.,
NAGA bit).

Names of procedure calls are identified by asxname in bold type, such as Execute Command (see clause 5).
Names of arguments are denoted by capitalizing each word in the name. For instance, Sense Data is the rjame of
an prgument in the Execute Command-procedure call.

Quantities having a defined numertic'value are identified by large capital letters. CHECK CONDITION, for example,
refers to the numeric quantity defined in table 22 (see 5.3.1). Quantities having a discrete but unspecified value are
ideptified using small capital fetters. As an example, TASK COMPLETE, indicates a quantity returned by the Execute
Command procedure call, (see clause 5). Such quantities are associated with an event or indication [whose
obgdervable behavior orxalue is specific to a given implementation standard.

Lists sequenced by Jetters (e.g., a-red, b-blue, c-green) show no priority relationship between the listed items.
Numbered lists (e.0., 1-red, 2-blue, 3-green) show a priority ordering between the listed items.

If a confliet-arises between text, tables or figures, the order of precedence to resolve the conflicts is text; then
tables;then figures. Not all tables or figures are fully described in the text. Tables show data format and valpes.

Notlesdo ot Tonstitute any TEqUITENTENtS for MpieTemntors:

3.5 Numeric conventions

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

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

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

Table 1 — ISO/IEC and American numbering conventions examples

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

3.6 Notation conventions

3.

(o]

1 Hierarchy diagram conventions

Higrarchy diagrams show how objects are related to,each other. The hierarchy diagram of figure 2, for example,
shgws the relationships among the objects comprising an object called Book. For this example, a book opject is
deflned as containing a table of contents object,\an optional preface object, one or more chapter objects [and an
optjonal index object. Further contents definitions are provided for the preface and chapter objects. A preface
object contains zero or more figure objects, one outline object and an introductory text object. A chapter object
corjtains one or more section objects and.zero or more figure objects.

Book
|
Table of Preface Chapter Index
Contents
| |
| |
Outline Introductory Figure Section
Text

Figure 2 — Example hierarchy diagram

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

In this standard, the model for functional interfaces between entities is a procedure call (see 3.1.76). Such inter-

fac

es are specified using the following notation:

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

where:
Result: A single value representing the outcome of the procedure call.
Procedure Name: A descriptive name for the function modeled by the procedure call.
Input-1, Input-2, ...: A comma-separated list of names identifying caller-supplied input arguments.
Output-1, Output-2, ...: A comma-separated list of names identifying output arguments.te’be returned
procedure call.
"[...]": Brackets enclosing optional or conditional arguments,
Thip notation allows arguments to be specified as inputs and outputs. The follewing is an example of a pra

ca

wh

Ou

specification:

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

bre:
Found = Flag

Flag, if set to one, indicates that a matching item was located.
it Arguments:

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

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

put Arguments:

Item Found = Item¢ ...~ /* Item located by the search procedure call */
This argument is only returned if the search succeeds.

by the

cedure
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3.6

.3 Notation for state diagrams

All state diagrams use the notation shown in figure 3.

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

Transition from SO to S1

Thd
des
tior]

-~ S1:S0 —

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

Transition labels

Figure 3 — Example state diagram

p state diagram is followed by a list of the state transitions, using'the transition labels. Each trans
cribed in the list with particular attention to the conditions that cause the transition to occur and specia
s related to the transition. Using figure 3 as an example, the transition list might read as follows:

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

Transition S1:S0: This transition occurs when state Si.is exited and state SO is entered.

Transition S0:S0: This transition occurs when staté SO transitions to itself. The reason for a transition fror

itse
AS
a)

b)
<)

If is to specify that the actions taken whenever state SO is entered are repeated every time the transition
ystem specified in this manner has the following properties:

time elapses only within discrete states;

state transitions are logicallyiinstantaneous and

every time a state is entered, the actions of that state are started. Note that this means that a transit
points back to the same state restarts the actions from the beginning.

ition is
condi-

n SO to
pccurs.

on that
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4 SCSI architecture model

4.1 Introduction

The purpose of the SCSI architecture model is to

a)

provide a basis for the coordination of SCSI standards development that allows each standard to be
into perspective within the overall SCSI architecture model,

placed

b)

<)
d)

The
SC
ext
stal
lim
in g
me

Cbiab“b;l [=} iaymcu' IIIUUIL':i ill VViIib:l btal |u'ouu'b may IUC UICVCiUpUuI,

provide a common reference for maintaining consistency among related standards and

provide the foundation for application compatibility across all SCSI interconnect and SCSI transport |
environments by specifying generic requirements that apply uniformly to all implementation standard
each functional area.

development of this standard is assisted by the use of an abstract model. To specify the‘external behay
S| system, elements in a system are replaced by functionally equivalent components within this modg
brnally observable behavior is retained as the standard of behavior. The description of internal behavio
hdard is provided only to support the definition of the observable aspects of.the model. Those aspe
ted to the generic properties and characteristics needed for host applications te’interoperate with SCSI

ny SCSI interconnect and SCSI transport protocol environment. The model does not address other 1
hts that may be essential to some I/O system implementations (e.g., theZmapping from SCSI device add

to

etwork addresses, the procedure for discovering SCSI devices ofna network and the definition of 1

authentication policies for SCSI initiator devices or SCSI target devices). These considerations are outs
scdpe of this standard.

Th
bet
mal

set of SCSI standards specifies the interfaces, functionsyand operations necessary to ensure interop
lveen conforming SCSI implementations. This standargd,is a functional description. Conforming impleme
y employ any design technique that does not violate\interoperability.

The¢ SCSI architecture model is described in termsiof objects (see 3.1.68), protocol layers and service int

bet

typ
ung

[veen objects. As used in this standard, objects are abstractions, encapsulating a set of related functior
s and other objects. Certain objects are*defined by SCSI (e.g., an interconnect), while others are neg
erstand the functioning of SCSI but.have implementation definitions outside the scope of SCSI (e.g.,

These objects exhibit well-defined and observable behaviors, but they do not exist as separate physical ele

An
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ser|
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pbject may be a single numeric parameter (e.g., a task tag) or a complex entity that performs a set of op4
ervices on behalf of another ebject.

vice interface is the glient-server model described in 4.2. The structure of a SCSI I/O system is specifie
Hefining the relationship among objects. The set of distributed services to be provided are specified in ¢
clause 7.

uirements,that apply to each SCSI transport protocol standard are specified in the SCSI transport g
vice model described in 5.4, 6.4 and 7.8. The model describes required behavior in terms of layers,

within layers and SCSI transport protocol service transactions between layers.

rotocol
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ior of a
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vice interfaces are defined between distributed objects and protocol layers. The template for a disfributed

0 in 4.4
ause 5

rotocol
bbjects

4.2 The SCSI distributed service model

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

A dlient - server transaction is represented as a procedure call with/inputs supplied by the caller (i.e., the
procedure call is processed by the server and returns outputs and a procedure call status. A client
reguests to a remote server via the SCSI initiator port and service delivery subsystem and receives a con

client).
directs
pletion

response or a failure notification. The request identifies the.server and the service to be performed and includes

the|input data. The response conveys the output data and request status. The function of the service d
sullsystem is to transport error-free copies of the requests and responses between sender and receiver. A
notjfication indicates that a condition has been dete¢ted (e.g., a reset or service delivery failure) that pre
request completion.

As geen by the client, a request becomes pending when it is passed to the SCSI initiator port for transmissi
request is complete when the server response is received or when a failure notification is sent. As seen
seryer, the request becomes pending(upon receipt and completes when the response is passed to the SCS
port for return to the client. As a result there may be a time skew between the server and client's perce
request status and server staté-All references to a pending command or task management function
stapdard are from the application client's point of view (see 5.5 and 5.6).

Clignt-server relationships-are not symmetrical. A client may only originate requests for service. A server m
respond to such requests.

The client requests an operation provided by a server located in another SCSI device and waits for com
which includes,transmission of the request to and response from the remote server. From the client's point
the|behavierof a service requested from another SCSI device is indistinguishable from a request processe
same SCSI device. In this model, confirmation of successful request or response delivery by the sende]
required. The model assumes that delivery failures are detected by the SCSI initiator port or within the

elivery
failure
bcludes

bn. The
by the
| target
btion of
in this

ay only

Dletion,
Df view,
d in the
r is not
service

delivery subsystenT.

4.3 The SCSI client - server model

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

ice driver and any other code within the operating system that is capable of managing 1/0O requests

hagement function. Application client tasks are part of their parént application client. An application cli
ses to exist once the command, series of linked commands er'task management function ends.

described in 4.2, each request takes the form of a procedure call with arguments and a status to be retur
lication client may request processing of a commandcthrough a request directed to the device server

cal unit. Each device service request contains a CDB. defining the operation to be performed along with
hmand specific inputs and other parameters specifying how the command is to be processed. If support
cal unit, a series of linked commands may be\used to define an extended I/O operation.

hmands. A new command or the first(n'a series of linked commands causes the creation of a task. T
sists until a task complete respanse is sent or until the task is ended by a task management fung
eption condition. An example of‘the processing for a single command is given in 5.8.1. An example o
hmand processing is given in5:8.2.

nagement requestis processed are shown in 7.9.

requests originate from application clients residing within a SCSI initiator device. An application dlient is
bpendent of the interconnect and SCSI transport protocol (e.g., an application client may correspond to the

without

uiring knowledge of the interconnect or SCSI transport protocol). Ah.application client creates one qr more
application client tasks each of which issues a single commanda series of linked commands or

a task
nt task

hed. An
vithin a
a list of
ed by a

linked
ne task
tion or
f linked

application client may request processing of a task management function through a request directed to the task
mahager within the logical’unit. The interactions between the task manager and application client when

a task
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4.4 The SCSI structural model

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

[ - _ loSysterp— |

+
MY Iyotclni

Service Delive%i Subsystem
\A\'\

SCSI Device SCSI Device SCSI Device SCSI Device
L —_ C — — - .

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

SCsSi
Domain
] Service Detivery
SC.SI Subsystem
Device
Application Logical SCSI Interconnect
Client Unit Port Subsystem
Device Task Set Task Task
Server (Queue) Manager \ Router
Task \
Figure 7 —"Overall SCSI domain model
4.3 SCSI domain
A 3CsSI domain is composed (©fjat least one SCSI device, at least one SCSI target port and at least on

init

ator port interconnected by ja service delivery subsystem (see figure 8).

e SCSI

SCSI
Domain
l |
Service Delivery
SC.SI I Subsystem
Device
l |
SCSI SCSI

Initiator Port

Target Port

Figure 8 — SCSI domain model

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

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

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

Thé¢boundaries of a SCSI domain are establisned by the system implementer, within the constrainis oi a specific
SCBI transport protocol and associated interconnect standards.

4.6 The service delivery subsystem

4.6]1 The service delivery subsystem object

The service delivery subsystem connects SCSI ports (see 3.1.95) and is composéd,of one or more intercgnnects
tha} appear to a client or server as a single path for the transfer of requests and.résponses between SCSI devices.

The service delivery subsystem is assumed to provide error-free transmission of requests and responses bgetween
clignt and server. Although a device driver in a SCSI implementation may perform these transfers through several
intgractions with its SCSI transport protocol layer, the architecturemodel portrays each operation from the
vieyvpoint of the application client, as occurring in one discrete step.yThe request or response is

a) |considered sent by the sender when the sender passes itto the SCSI port for transmission,
b) |in transit until delivered and

¢) |considered received by the receiver when it hasxbeen forwarded to the receiver via the destination SCSI
device's SCSI port.

4.6[2 Synchronizing client and server states

Ong way a client is informed of changes-in server state is through the arrival of server responses. Sugh state
chgnges occur after the server has sent the associated response and possibly before the response has been
received by the SCSI initiator device(e.g., the SCSI target device changes state upon processing th¢ Send
Command Complete procedure.call (see 5.4.2), but the SCSI initiator device is not informed of the state thange
unt|l the Command Complete(Received SCSI transport protocol service confirmation arrives).

SCISI transport protocols_may require the SCSI target device to verify that the response has been rgceived
sudcessfully before completing a state change. State changes controlled in this manner are said to be synchro-
nizgd. Since synchranized state changes are not assumed or required by the architecture model, there may be a
timg lag between/the occurrence of a state change within the SCSI target device and the SCSI initiator device’s
awareness of-that change.

Thi standard assumes that state synchronization, if required by a SCSI transport protocol standard, is enforced by

transport protocol does not return control to the server until the response has been successfully delivered to the
SCSil initiator device).

4.6.3 Request/Response ordering

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

Thé¢ manner in which ordering constraints are establisned IS vendor specific. An implementation may deleg

res
Ser

bonsibility to the application client (e.g., the device driver). In-order delivery may be an intrinsic propert
vice delivery subsystem or a requirement established by the SCSI transport protocol standard.

hte this
y of the

The order in which task management requests are processed is not specified by the SCSI architecture model. The

SC
the
uni

To
res
The

4.1 SCSI devices

A 4CSl device is a SCSI target device, a SCSI initiator device or a SCSI target/initiator device.

A CSl initiator device contains at least one SCSI initiator port and is capable of originating commands a

4.7
AS

a)
b)

, an application client should not have more than one such request pending to that legical unit.

bonses to be a property of the service delivery subsystem. This assumption’dees not constitute a requi

1 General

hagement requests (see 4.7.2). A SCSI target device contains at least one SCSI target port, at least ong

and is capable of processing commands and task management requests (see 4.7.3). A SCSI target/
ice contains at least one SCSI target/initiator port, at least one logical unit, and it is capable of originat
cessing commands and task management requests (see 4.7.4).

CSI target port and a SCSlinitiator port or SCSI target/initiator port operating as a SCSI initiator port.
2 SCSl initiator device

CSl initiator device (see figure 9) contains:

zero or ‘more initiator device names;

one @rmore SCSI initiator ports, each containing an
A)_‘initiator port identifier and

51 architecture model does not require in-order delivery of such requests or processing by.the task marager in
order received. To guarantee the processing order of task management requests referencing a specifig logical

simplify the description of behavior, the SCSI architecture model assumeg in-order delivery of requests or

ement.

SCSI architecture model makes no assumption about and places no requirement on the ordering of requests
or fesponses for different |_T nexuses.

nd task
logical
nitiator
ng and

be functional, a SCSI domain js required to contain a SCSI target port or a SCSI target/initiator port operating as

R) npfinnal initiator Ihr\rf name;

<)

one or more application clients and
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zero or more application client tasks.
SCSiI Initiator
Device

| |

Initiator Device SCslI Application
Name Initiator Port Client
v 1 4 1 4
I

I | |
Initiator. Port Initiator Port Application
Name Identifier Client Task

Figure 9 — SCSl initiator device model
¢ initiator port identifier is a value that is the SCSI port identifier (see 4.7.5) for a SCSl initiator port.

initiator device name is a name (see 3.1.65) that is a SCSI device name (seel4.7.8) for a SCSI initiator
il each supported SCSI transport protocol, a SCSI initiator device shall have'no more than one (i.e., zero

thejnumber of SCSI transport protocols supported by the SCSiI initiator device. If a SCSl initiator device has
deyice name in the SCSI name string format then the SCSI initiator device should have only one SCSI

dey

Thd

SCBI transport protocol standard may place additional.requirements on initiator port names.

Ap

An

plication clients are the sources of commands-and task management functions.

mahagement function.

4.7]13 SCSl target device

A JCsSiI target device (see figuke 10) contains:

a)
b)

zero or more target device names;
one or more SCSl'target ports, each containing
A) atask router;
B) a target{ort’identifier,
C) an optignal relative port identifier and
D) an.optional target port name;
and

device.
or one)

S| initiator device name that is not in the SCSI name string format (se€)SPC-3). A SCSI initiator devi¢e shall
e no more than one (i.e., zero or one) SCSI initiator device name in-the SCSI name string format regargless of

a SCSI
nitiator

ice name. A SCSI transport protocol standard may place additional requirements on initiator device nanpes.

initiator port name is a name (see 3.1.65) that is the SCSI port name (see 4.7.9) for the SCSI initiator|port. A

application client task is the source fot.a single command, series of linked commands or a single task
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c) one or more logical units.
SCSI Target
Device
I |
Target Device | SCsl | Logical
Name Target Port Unit
b 4 p

Thd

Thd
dey

At

eadh supported SCSI transport protocol, a SCSI target device shall Have no more than one (i.e., zero or ong
target device name that is not in the SCSI name string format (see 'SPC-3). A SCSI target device shall h
mofe than one (i.e., zero or one) SCSI target device name, in{the SCSI name string format regardless
number of SCSI transport protocols supported by the SCSktarget device. If a SCSI target device has
deyice name in the SCSI name string format then the SCSI target device should have only one SCSI target
narpe. A SCSI transport protocol standard may place additional requirements on target device names.

The target port name is a name (see 3.1.65) that isithe SCSI port name (see 4.7.9) for the SCSI target port.

tra

Thd
the

Alg
be
ad

Task Router

Target Port
Identifier

Relative Port
ldentifier

Target Port
Name

Figure 10 — SCSil target device model
target port identifier is a value that is a SCSI port identifier (see 4.7.5) for a SCSl'target port.

relative port identifier (see 4.7.6) identifies the SCSI target port relative to.ether SCSI ports in the SCS
ice.

| target

rget device name is a name (see 3.1.65) that is a SCSI device name. (see 4.7.8) for a SCSI target device. For

sport protocol standard may place additionalrequirements on target port names.
b task router routes commands and task-management functions between the service delivery subsyst

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

accessed using the logical.unit number zero or the REPORT LUNS well-known logical unit number. Seg
bscription of the logical unit:

) SCSI

ave no

of the
A SCSI
device

A SCSI

em and

gical unit is the object to whicgh\eommands are sent. One of the logical units within the SCSI target devig¢e shall

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

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

SCsI
Target/Initiator
Device
[
I I I p I I |
SCSI Taraet/Initiator SCSI Target.. SCSl Initiator . Applicatipn
Target/Initiator De?/ice Naths Port 5+ Port Logical Client
Port (see 4.0:3) (see 4.7.2) Unit (see 4.7p)
| [ [ [ |
Task Router Relative Port Target Port Target Port Initiator Port Initiator Rprt
Identifier Identifier Name Identifier Name

Figure 11 — SCS$SI target/initiator device with SCSI target/initiator ports model

SCsSI
Target/Initiator
Device
I
I I I I I
\Targetllnitiator SCS;;&:rget SCS:DI(?rIEIator Logical ApEIIIi(;erl]ttIon
Revice Name (see 4.7.3) (see 4.7.2) Unit (see 4.7.2)

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

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

The relative port identifier (see 4.7.6) identifies the SCSI target port relative to other SCSI ports in the SCSI target
device.
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A target/initiator device name is a hame (see 3.1.65) that is a SCSI device name (see 4.7.8) for a SCSI target/
initiator device. For each supported SCSI transport protocol, a SCSI target/initiator device shall have no more than
one (i.e., zero or one) SCSI target/initiator device name that is not in the SCSI name string format (see SPC-3). A
SCSiI target/initiator device shall have no more than one (i.e., zero or one) SCSI target/initiator device name in the
SCSI name string format regardless of the number of SCSI transport protocols supported by the SCSI target/
initiator device. If a SCSI target/initiator device has a SCSI device name in the SCSI name string format then the
SCSI target/initiator device should have only one SCSI target/initiator device name. A SCSI transport protocol
standard may place additional requirements on target/initiator device names.

The target port name and the initiator port name are names (see 3.1.65) that are the SCSI port name (see 4.7.9)
for [he Targetinitiator port when operating as a SCsl target port and SCST initator port, respectively. The target port
name and the initiator port name may or may not be identical. A SCSI transport protocol standard'may place
additional requirements on target port names and initiator port names.

When the SCSI target/initiator device is operating as a SCSI target device the task router routes the commands
and task management functions between the service delivery subsystem and the appropriate logical unit (see
4.77).

A lpgical unit is the object to which commands are sent. One of the logical units within the SCSI target/|nitiator
deyice shall be accessed using the logical unit number zero or the REPORT LUNSwell-known logical unit jumber.
Se¢ 4.8 for a description of the logical unit.

When the SCSI target/initiator device is operating as a SCSI initiator device an application client is the sdurce of
cormmmands and task management functions.

The¢ device server and the application client shall have knowledge' of each other's presence in the SCSI|target/
initiator device and shall cooperate in the processing of one ormoere SCSI functions.

4.7|5 SCSI port identifier

The SCSI port identifier is equivalent to a SCSI identifier (see 3.1.92 and Annex B). The SCSI port identifie[ object
repyesents either an initiator port identifier for a SCSI initiator port or a target port identifier for a SCSI target port.
The SCSI port identifier is used when either a-SCSI initiator port or SCSI target port is applicable or when another
corjtext in the description identifies the SCSI initiator port or SCSI target port usage.

4.716 Relative port identifier

A 4CsSil target device or a SCSLiarget/initiator device may assign relative port identifiers to its SCSI ports. If elative
port identifiers are assignedsthe SCSI target device or SCSI target/initiator device shall assign each of its SCSI
portts a unique relative port identifier from 1 to 65 535. SCSI target ports, SCSI target/initiator ports anf SCSI
initiator ports share the same number space.

Relative port identifiers may be retrieved through the Device Identification VPD page (see SPC-3) and the SCSI
Polts VPD page'(See SPC-3).

The relative-port identifiers are not required to be contiguous. The relative port identifier for a SCSI port shall not
chgnge’once assigned unless physical reconfiguration of the SCSI target device occurs.

4.7. 7 SCSttaskTouter

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

4.7.8 SCSI device name

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

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

4.7.9 SCSI port name

A §CSI port name is an optional name (see 3.1.65) of a SCSI port that is world-wide unique withimthe SCSI
tramsport protocol of the SCSI domain of that SCSI port. A SCSI port may have at most one name,"\A S{SI port
name shall never change and may be used to persistently identify a SCSI initiator port or S€SI.target|port in
corjtexts similar to those where a SCSI port identifier (see 4.7.5) may be used.

A 4CSI transport protocol standard may require that a SCSI port include a SCSI port name if the SCSI port is in a
SCPBI domain of that SCSI transport protocol. The SCSI port name may be made available to other SCSI glevices
or $CSI ports in the given SCSI domain in SCSI transport protocol specific ways.

4.8 Logical units

A

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

a) |logical unit number(s), required as follows:

A) if access controls (see SPC-3) are not in effect, one legical unit number per logical unit ori

B) if access controls are in effect, one logical unit number per SCSI initiator port that has access rights plus
one default logical unit number per logical unit;

b) |logical unit name(s), 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 in the logical unitis a well-known logical unit;

¢) |a device server;

d) |atask manager and

e) |one or more task sets each of whiefi\contains zero or more tasks.

Logical
Unit
|
| - | | [ |
Logicat Unit Logical Unit Device Task Task
Narmme Number Server Set Manager

Task

Figure 13 — Logical unit model

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

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

The task manager controls the sequencing of one or more tasks within a logical unit. The task manager also
processes the task management functions specified in clause 7. There is one task manager per logical unit.

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

Thl interactions among the tasks in a task set are determined by the requirements for task set manaJ]ement
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cified in clause 8 and the ACA requirements specified in 5.9.1. The number of task sets per logical.unit
ndaries between task sets are governed by the TsT field in the Control mode page (see SPC-3).

Logical unit numbers

1 Introduction

pclause 4.9 defines the construction of logical unit numbers to be used by SCSI target devices. App
nts should use only those logical unit numbers returned by a REPORT)LUNS command. The device
Il respond to logical unit numbers other than those returned by a REPORT LUNS command as speg
4.

64-bit quantity called a LUN is the logical unit number object{defined in this standard. The fields contain
pbnym LUN that compose the logical unit number object are historical nomenclature anomalies, not logi
nber objects. Logical unit number objects having different values represent different logical units, regarg
implications to the contrary in 4.9 (e.g., LUN 09000000 00000000h is a different logical unit fro
00000 00000000h and LUN OOFFO000 00000000h is a different logical unit from LUN 40FFO000 00000

2 Logical unit numbers overview

ogical unit number formats described jn'this standard are hierarchical in structure even when only a singd
nat hierarchy is used. The HISup bit'shall be set to one in the standard INQUIRY data (see SPC-3) wh
cal unit number format described in-this standard is used. Non-hierarchical formats are outside the scops
ndard.

gical unit number shall contain 64 bits or 16 bits, with the size being defined by the SCSI transport proto
S| transport protocols that define 16-bit logical unit numbers, the two bytes shall be formatted as descr
FIRST LEVEL ADDRESSING field (see table 5 in 4.9.5).

3 Minimum LUN addressing requirements
SCSI devices shall support LUN 0 (i.e., 00000000 00000000h) or the REPORT LUNS well-known logiq

SCStdevices that support the hierarchical addressing model the LUN 0 or the REPORT LUNS well
cal_unit shall be the logical unit that an application client addresses to determine information about th

and the

ication
server
ified in

ing the
cal unit
lless of
m LUN
000h).

le level
en any
e of this

col. For
bed for

al unit.
tknown
e SCSI

target-device and the logical units contained within the SCSl target device

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

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

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

Bit
Byte 7 6 5 4 3 2 1 0
0 ADDRESS METHOD (00b) BUS IDENTIFIER (00h)
1 SINGLE LEVEL LUN (GGiI tU I':I'::I, illuiuaivc)
2 (MSB)
Null second level LUN (0000h)
3 (LSB)
4 (MSB) Null third level LUN (0000h)
5 (LYB)
6 (MSB) Null fourth level LUN (0000h)
7 (LSB)
All Jogical unit number structure fields shall be zero except the SINGLE LEVEL-LUN field (see table 2). The value in
the[SINGLE LEVEL LUN field shall be between 0 and 255, inclusive. The 00b-in“the ADDRESS METHOD field specifies
peripheral device addressing (see 4.9.5) and the 00h in the BUS IDENTIFIER field specifies the current leviel (see
4.9(6).
Taljle 3 describes a single level subset of the format described i0/4v9.5 for logical unit numbers 16 383 and |below.
Table 3 — Single level logical unit number structtie'for logical unit numbers 16 383 and beloyv
Bit
Byte 7 6 5 4 3 2 1 (
0 ADDRESS METHOD (01b) (MSB)
1 SINGLE LEVEL LUN (0000h to 3FFFh, inclusive) (LSB)
2 (MSB)
Null second level LUN (0000h)
3 (LSB)
4 (MSB) Null third level LUN (0000h)
5 (LSB)
6 (MSB) Null fourth level LUN (0000h)
7 (L$B)
All Jogical unit\number structure fields shall be zero except the SINGLE LEVEL LUN field (see table 3). The value in
the| SINGLE-LEVEL LUN field shall be between 0 and 16 383, inclusive. The 01b in the ADDRESS METHQD field
spdgcifies\flat space addressing (see 4.9.7) at the current level.
If alSESHargetdevice-eontains256-er-fewerlogicalunitsrone-ofwhich-are-dependentogicalunits{see—.14) or

oI gt

extended addressing logical units (see 4.9.9), then its logical units should be numbered 255 and below, and should
have the format shown in table 2 (i.e., peripheral device addressing) but may have the format shown in table 3 (i.e.,

flat

space addressing).

If a SCSI target device contains 16 384 or fewer logical units, none of which are dependent logical units or
extended addressing logical units, then its logical units should be numbered 16 383 and below, and should have
the format shown in table 3 (i.e., flat space addressing) but may have the format shown in table 2 (i.e., peripheral
device addressing) for logical unit numbers that are less than 256.
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4.9.5 Eight byte logical unit number structure

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

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

table 4 and figure 14).

SC

S| devices shall keep track of the addressing information necessary to transmit information backcthrg

intgrvening layers to the task’s originating SCSI initiator port.
Bytes 0 1 2 3 4 5 6

A | B C | D E | F G | Level 1
| | | |

C | D E | F G | H %Q} Level 2
| | | |

O
X

E | F G | H 0 : 0 0 : Level 3

| |
Q\V
D

G | H 0 | 0 0 | 0 0 : Level 4

| | |

Figure 14 — Eight hyte logical unit number structure adjustments

Table 4 —Eight byte logical unit number structure adjustments

Byte position
Old New
0&1 Moves to | Not Used
2&3 Moves to 0&1
4&5 Moves to 2&3
6&7 Moves to 4&5
N/A zero fill 6&7

ugh all
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The eight byte logical unit number structure requirements as viewed from the application client are shown in table

5.
Table 5 — Eight byte logical unit number structure
Bit
Byte 6 5 4 3 2 0
0
1 FIRST LEVEL ADDRESSING
2
3 SECOND LEVEL ADDRESSING
4
c THIRD LEVEL ADDRESSING
6
. FOURTH LEVEL ADDRESSING

The FIRST LEVEL ADDRESSING field specifies the first level address of a SCSI device. See table 6 for a defi
the|FIRST LEVEL ADDRESSING field.

The¢ SECOND LEVEL ADDRESSING field specifies the second level address of a SCSI device. See table

deflnition of the SECOND LEVEL ADDRESSING field.

ition of

6 for a

The THIRD LEVEL ADDRESSING field specifies the third level address of a SCSI device. See table 6 for a definition of

the|THIRD LEVEL ADDRESSING field.

The FOURTH LEVEL ADDRESSING field specifies the fourth level address of a SCSI device. See table 6 for a definition
of the FOURTH LEVEL ADDRESSING field.

Table 6 — Format of addressing fields

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

The ADDRESS METHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See table 7 for the address
methods defined for the’ADDRESS METHOD field. The ADDRESS METHOD field only defines address methpds for
entfties that are directly addressable by an application client.

Table 7 — ADDRESS METHOD field values

Code Description Reference
00b Peripheral device addressing method 4.9.6
Qlb Elat space addressing method 497
10b Logical unit addressing method 4.9.8
11b Extended logical unit addressing method 4.9.9
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4.9.6 Peripheral device addressing method

If the peripheral device addressing method (see table 8) is selected, the SCSI device should relay the received
command or task management function to the addressed dependent logical unit. Any command that is not relayed
to a dependent logical unit shall be terminated with a CHECK CONDITION status. The sense key shall be set to
ILLEGAL REQUEST and the additional sense code shall be set to INVALID COMMAND OPERATION CODE. If a
task management function cannot be relayed to a dependent logical unit, a service response of SERVICE DELIVERY
OR TARGET FAILURE shall be returned.

NOTE A SCSI device may filter (i.e., not relay) commands or task management functions to prevent operations with

delgteriouseffects fromrreachinga dependent fogicatamit (8.9, & WRITE commmand directettoa fogicat umnit that s partie-
ipagng in a RAID volume).

Table 8 — Peripheral device addressing

Bit
Byte 7 6 5 4 3 2 1 (
h-1 | ADDRESS METHOD (00b) BUS IDENTIFIER
n TARGET OR LUN

The BUS IDENTIFIER field identifies the bus or path that the SCSI device shall Gsge to relay the received command or
task management function. The BUS IDENTIFIER field may use the same value encoding as the Bus NUMBER field
(sef 4.9.8) with the most significant bits set to zero. However, bus identifier zero shall specify that the command or
task management function is to be relayed to a logical unit within the’ S€SI device at the current level.

The TARGET OR LUN field specifies the address of the peripheral‘device (e.g., a SCSI device at the next levegl in the
hiefarchy) to which the SCSI device shall relay the received command or task management function. The meaning
and usage of the TARGET OR LUN field depends on whether, the BUS IDENTIFIER field contains zero.

A BUS IDENTIFIER field of zero specifies a logical unit at.the current level. This representation of a logical unit may be
usdd either when the SCSI device at the current.-level does not use hierarchical addressing for assigning UJUNs to
entfties or when the SCSI device at the current level includes entities that are assigned LUNs but are not aftached
to $CSI buses. When the BUS IDENTIFIER field\eontains zero, the command or task management function ghall be
relayed to the current level logical unit specified by the TARGET OR LUN field within or joined to the current level
SCEBI device.

A Hus IDENTIFIER field greater than'zero represents a SCSI domain that connects a group of SCSI devices to the
curfent level SCSI device. Each SCSI domain shall be assigned a unique bus identifier number from 1 to 63| These
bug identifiers shall be used inthe Bus IDENTIFIER field when assigning addresses to peripheral devices attached to
the| SCSI domains. When\the BUS IDENTIFIER field is greater than zero, the command or task management function
shdll be relayed to the\ogical unit with the logical unit number zero within the SCSI target device specifiedl in the
TARGET OR LUN field-loeated in the SCSI domain specified by the BuS IDENTIFIER field. The SCSI target devide infor-
mation in the TARGET OR LUN field is a mapped representation of a target port identifier.

The SCSI device located within the current level may be addressed by a BUS IDENTIFIER field and a TARGET|OR LUN
field of all:zeroes, also known as LUN O (see 4.9.3).
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4.9.7 Flat space addressing method

The flat space addressing method (see table 9) specifies a logical unit at the current level.
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The contents of all hierarchical structure addressing fields following a flat space addressing method addressing
field shall be ignored.

Table 9 — Flat space addressing

_ Bit 7 6 5 4 3 2 0
Dyte
nN-1 | ADDRESS METHOD (01b) (MSB)
n LUN (LSB)

The LUN field specifies the current level logical unit.

4.9|8 Logical unit addressing method

If the logical unit addressing method (see table 10) is selected, the SCSI device should relay the received
command or task management function to the addressed dependent logical unit."”Any command that is not felayed
to & dependent logical unit shall be terminated with a CHECK CONDITION(status. The sense key shall b¢ set to
ILLEGAL REQUEST and the additional sense code shall be set to INVALID.-COMMAND OPERATION CODE. If a
task management function cannot be relayed to a dependent logical unit; a service response of SERVICE DELIVERY

OR [TARGET FAILURE shall be returned.

NO[E A SCsSI device may filter (i.e., not relay) commands or tasks-management functions to prevent operations with} delete-
rious effects from reaching a dependent logical unit (e.g., a WRITE ‘cemmand directed to a logical unit that is participafing in a
RAID volume).

The contents of all hierarchical structure addressing.fields following a logical unit addressing method addfessing
fielgl shall be ignored.

Table 10— Logical unit addressing

Bit
Byte 7 6 5 4 3 2 (
h-1 | ADDRESS METHOD (10k) TARGET
n BUS NUMBER LUN

The TARGET field, BUS'WUMBER field and LUN field address the logical unit to which the received command|or task
mahagement functien.shall be relayed. The command or task management function shall be relayed to the logical
unif specified by the LuN field within the SCSI target device specified by the TARGET field located on the bus
spgcified by theBus NUMBER field. The value in the LUN field shall be placed in the least significant bits of the| SINGLE
LEVEL LUN field in a single level logical unit number structure for logical unit numbers 255 and below (seeg 4.9.2).
The TARGET field contains a mapped representation of a target port identifier.

4.919 Extended logical unit addressing

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

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

The contents of all hierarchical structure addressing fields following an extended logical unit addressing method
addressing field shall be ignored.


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

- 46 - 14776-413 © ISO/IEC:2007(E)

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

Table 11 — Extended logical unit addressing

Bit
Byte 7 6 5 4 2 1 0
n ADDRESS METHOD (11b) LENGTH EXTENDED ADDRESS METHOD
LLLI CEATENDED ADURESS METHUD SFECIFIT
The LENGTH field (see table 12) specifies the length of the EXTENDED ADDRESS METHOD SPECIFIC field:
Table 12 — LENGTH field values and related sizes
Size in bytes of
EXTENDED Extended logical
ADDRESS METHOD | unit addressing
Value SPECIFIC field format Reference
00b 1 2 table 13
01b 3 4 table 14
10b 5 6 table 15
11b 7 3 table 16
Taljle 13, table 14, table 15 and table 16 show the four extended logical unit addressing formats.
Table 13 — Two byte extended logical unit addressing format
Bit
Byte 7 6 5 4 2 1 (
n ADDRESS METHOD (11b) LENGTH (00b) EXTENDED ADDRESS METHOD
n+1 EXTENDED ADDRESS METHOD SPECIFIC
Table 4= Four byte extended logical unit addressing format
Bit
Blyte 7 6 5 4 2 1 (
n ADDRESSMETHOD (11b) LENGTH (01b) EXTENDED ADDRESS METHOD
n+1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC
N+3 (LSB)
Table 15 — Six byte extended logical unit addressing format
Bit
Byte 7 6 5 4 2 1 0
n ADDRESS METHOD (11b) LENGTH (10b) EXTENDED ADDRESS METHOD
n+1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC
n+5 (LSB)
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Table 16 — Eight byte extended logical unit addressing format

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

The EXTENDED ADDRESS METHOD field combined with the LENGTH field (see table 17) specifies the type and size of

extended logical unit address found in the EXTENDED ADDRESS METHOD SPECIFIC field.

Table 17 — Logical unit extended addressing

EXTENDED ADDRESS | LENGTH
METHOD Code(s) Code(s) | Description Reference

Oh 00b - 11b | Reserved
1h 00b Well-known logical unit 4.9.10
1h 01b - 11b | Reserved

2h - Eh 00b - 11b | Reserved
Fh 00b - 10b | Reserved
Fh 11b Logical unit not specified 4.9.11

4.9]10 Well-known logical unit addressing

A §CSI target device may support zero or more well-knownogical units (see 4.10). A single SCSI target|device
shdll only support one instance of each supported well-known logical unit. All well-known logical units withinja SCSI
target device shall be accessible from all SCSI target ports contained within the SCSI target device.

Well-known logical units are addressed using the well-known logical unit extended address format (see table 18).

Table 18 — Well-known logical unit extended address format

Bit
Byte 7 6 5 4 3 2 1 (
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-3).
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4.9.11 Logical unit not specified addressing

Logical unit not specified addressing (see table 19) shall be used to indicate that no logical unit of any kind is

specified.
Table 19 — Logical unit not specified extended address format
Bthe it 7 6 5 4 3 2 1 0
0 ADDRESS METHOD (11b) LENGTH (11Db) EXTENDED ADDRESS METHOD (Eh)
1 FFh
2 FFh
3 FFh
4 FFh
5 FFh
6 FFh
7 FFh

4.10 Well-known logical units

A well-known logical unit is identical to a logical unit (see 4.8) except as defined in this subclause.

Welll-known logical units are addressed using the well-knoewn logical unit addressing method (see 4.9.10) of
extended logical unit addressing (see 4.9.9). Each well-known logical unit has a well-known logical unit pumber

(WHLUN). W-LUN values are defined in SPC-3.

If a|SCSI target device receives a W-LUN and the\well-known logical unit specified by the W-LUN does not fexist, a

task manager shall follow the rules for selection, of incorrect logical units described in 5.9.4.

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

corpmands defined for it.
Acgess to well-known logical upits-shall not be affected by access controls.

Al

vell-known logical units

a) |shall not have logical unit names and

b) |shall identify themselves using the SCSI target device names or SCSI target/initiator device hames of the SCSI

target device©r SCSI target/initiator device in which they are contained.

NO[E A SCSl target device may have multiple SCSI target device names if the SCSI target device supports multigle SCSI
trarjsport protocols (see 4.7.3). SCSI target/initiator device may have multiple SCSI target/initiator device names if the SCSI

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

The name of the well-known logical unit may be determined by issuing an INQUIRY command requesting the

Device Identification VPD page (see SPC-3).
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4.11 Tasks and task tags

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

a) a definition of the work to be performed by the logical unit in the form of a command or a group of linked

commands,

b) a task attribute (see 8.6) that allows the application client to specify processing relationships between various

<)

tasks in the task set and,
optionally, a task priority (see 8.7).

The |_T_L_Q nexus representing a task includes a task tag, allowing many uniquely identified tagged task
present in a single task set. A task tag is a value that is composed of up to 64 bits.

A S

CSl initiator device assigns task tag values for each |_T_L_Q nexus in a way that ensurésithat the

s to be

nexus

unifjueness requirements stated in this subclause are met. Transport protocols may define additional restrictions

on
nex

An

see
oth
con

va

4.1

The nexus object represents a relationship between-a SCSI initiator port, a SCSI target port, optionally a

uni

The nexus object may refer to any one or all of the following relationships

a)
b)
<)
d)

Tah

ask tag assignment (e.g., restricting task tag length, requiring task tags to be unique perd~T nexus or p€
us or sharing task tag values with other uses such as task management functions).

| T L _Q nexus that is in use (i.e., during the interval bounded by the events specified in 5.5) shall be un
n by the SCSI initiator port originating the command and the logical unit to which'the command was add
brwise an overlapped command condition exists (see 5.9.3). An |_T_L_Q-nexus is unique if one or mo
hponents is unique within the specified time interval.

CSl initiator device shall not create more than one task from a specific SCSI initiator port having id
les for the target port identifier, logical unit number and task tags:

2 The nexus object

and optionally a task.

one SCSI initiator port to one SC$| target port (an I_T nexus),

one SCSl initiator port to one SCSI target port to one logical unit (an I_T_L nexus),

one SCSil initiator port to onésSCSI target port to one logical unit to one task (an I_T_L_Q nexus), or,
eitheran |_T_L nexus orzand_T_L_Q nexus (denoted as an |_T_L_Xx nexus).

le 20 maps the nexus-object to other identifier objects.

Table 20 — Mapping nexus to SAM-2 identifiers

rl T L

gue as
ressed,
e of its

entical

logical

Nexus Identifiers contained in nexus | Reference

I T Initiator Port Identifier 4.7.2
Target Port Identifier 4.7.3

——+ itiatorPorttdentifier b2
Target Port Identifier 4.7.3
Logical Unit Number 4.8

I|_ T L _Q | Initiator Port Identifier 4.7.2
Target Port Identifier 4.7.3
Logical Unit Number 4.8
Task Tag 411
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A SCSI device may contain only SCSI target ports, only SCSI initiator ports, only SCSI target/initiator ports or any
combination of ports. Some of the port configurations possible for a SCSI device are shown in figure 15.

Initiator Model

Target Model

Combined Model

Target Model With Multiple Ports

SCStmitator SCStTarget SEStTargetfimitator SCStTarget Device
Device Device Device
Appli- Logical Appli- Logical Logical
cation Unit cation Unit Unit
C”ent Cl|ent

ik

S

g = ¢ é ¢ D ' = '

o g Task 'S Task L Task g Task

S 5 | Router b Router % | Router % | Route

£ > S > =)
Y Y
Service Service Service Service Service
Delivery Delivery Deliyery Delivery Delivery | L,

Subsystem Subsystem Subsystem Subsystem Subsystem

Figure 15 — SCSI device functional models

A 4CsSil target/initiator device is referrédto by the role its port takes when it participates in an /0O operation. When a
SCPI target/initiator device receives.commands or task management functions, the SCSI target/initiator|device
takps on the characteristics of-and is referred to as a SCSI target device. When a SCSI target/initiator(device

isslies commands or task management functions, the SCSI target/initiator device takes on the characteristics of
and is referred to as a SCS| initiator device.

4.1B.2 SCSI deviceswith multiple ports

The¢ model for a'SCSI device with multiple ports is a single SCSI target device (see 4.7.3), SCSI initiator|device
(sep 4.7.2) or SCSI target/initiator device (see 4.7.4) with multiple ports.

The¢ SEStidentifiers representing the ports shall meet the requirements for initiator port identifiers (see 4(7.2) or
target-port identifiers (see 4.7.3) or both. SCSI target/initiator devices with multiple ports implement both target and
initiator models and combine the SCSI targeyinitiator port structures in vendor speciiic ways while maintaining the
model for SCSI devices with multiple ports for the target and initiator functions. How a multiple port SCSI device is
viewed by counterpart SCSI devices in the SCSI domain also depends on whether a SCSI initiator port is

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

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

SCSI Target Device
Target Port

Tw
cat
avy
LU
pro
nurn
uni
targ
VP

Service
— Task Delivery
Router Subsystem
Logical <
Unit Target Port
Device Service
N Task Delivery
Server Router || Subsystem
Task |
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L Task Delivery
Router || Subsystem

D page (see SPC-3).

Figure 16 — Multiple porttarget SCSI device structure model

D-way communication shall be possible between all logical units and all SCSI target ports. However, co
on between any logical unit and any.SCSI target port may be inactive. Two-way communication §
ilable between each task manager and’ all task routers. Each SCSI target port shall accept commands
N 0 or the REPORT LUNS well-know logical unit and the task router shall route them to a device se
cessing. The REPORT LUNS eommands (see SPC-3) shall be accepted by the logical unit with the logi
nber zero or the REPORT LUNS well-known logical unit from any SCSI target port and shall return the
inventory available via that"SCSI target port. The availability of the same logical unit through multipl
et ports is discovered by matching logical unit name values in the INQUIRY command Device ldenti

mmuni-
hall be
sent to
rver for
cal unit
logical
e SCSI
fication
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4.13.4 Multiple port SCSl initiator device structure

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

SCSI Initiator Device

Initiator Port

Service
DC:;VCI _y <
Subsystem

o

Appli-
cation
Client

Initiator Port

Service

Delivery -€—
Subsystem

Initiator Port

Service
Delivery g
Subsystem

Figure 17 — Multiple port SE€SI initiator device structure model

Twp-way communication shall be possible between an application client and its associated SCSI initiator pgrt. This
stapdard does not specify or require the definition of any mechanisms by which a SCSI target device wou|d have
the|ability to discover that it is communicating with multiple ports on a single SCSI initiator device. In those SCSI
tramsport protocols where such mechanisms are defined, they shall not have any effect on how commands are
processed (e.g., reservations shall be handled as if no such mechanisms exist).
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4.13.5 Multiple port SCSI target/initiator device structure

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

D-way communication shall he-possible between all logical units and all SCSI target/initiator ports, hd
nmunication between any-legical unit and any SCSI target/initiator port may be inactive. Two-way co
on shall be possible betweéen an application client and its associated SCSI target/initiator port. Eac

ter shall route them\to a device server for processing. The REPORT LUNS commands (see SPC-3) 3
epted by the logieal unit with the logical unit number zero or the REPORT LUNS well-known logical u

availability, of the same logical unit through multiple SCSI target/initiator ports is discovered by matching
name«altes in the INQUIRY command Device Identification VPD page (see SPC-3).

wever,
mmuni-
h SCSI

et/initiator port shallaceept commands sent to LUN 0 or the REPORT LUNS well-know logical unit and the task

hall be
nit from

SCSiI target/initiator port and shall return the logical unit inventory available via that SCSI target/initiator port.

logical

would

5 Standard does not specify or require the definition of any mechanisms by which a SCSI target device

havetheabifity todistover that it s commumnicatg with muttipte SCStHmnitiator ports om a singte SCSt
initiator device. In those SCSI transport protocols where such mechanisms are defined, they shall not have any
effect on how commands are processed (e.g., reservations shall be handled as if no such mechanisms exist).

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

target/

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

SCSI Domain
SCSiI target device SCSl initiator device
Target Port | I
Initiator Appli
ppli-
: outer |1 Service ] Client
Logical Delivery
Unit Sub-
Device - system SCSl initiator device
Server Target Port [— N
Initiator P
Task | Task Port ?aptfciln
Manager — Router || | Client

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

SCSI Domain 1
SCSI target device SCSl initiatordevice
Target Port | | Service
Delivery . B
Sub- Initiator,
Router
Logical [

Unit Appl-
Device - ; cation
Server Target Port | SCSI Domain 2 Client

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

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

5 model for application client determination of multiple(SCSI target port configurations relies on informat
vailable only to the application clients via commands;

B.7 SCSI target device view of a multiple part*SCSI initiator device

5 standard does not require a SCSI target'device to have the ability to detect the presence of a SCSI
ice with multiple SCSI initiator portst{.Therefore, a SCSI target device handles a SCSI initiator devi
tiple SCSI initiator ports exactly as_ibwould handle multiple separate SCSI initiator devices (e.g., a SCS
ice handles the configurationsshown in figure 20 and figure 21 in exactly the same way it handles the ¢
bn shown in figure 19).

FE The implications of this.View of a SCSI initiator device are more far reaching than is immediately apparent (e.g
b1 initiator device makes.a-persistent exclusive access reservation via one SCSI initiator port, access is denied to t
Bl initiator port(s) on-that’'same SCSI initiator device).
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4.14 Model for dependent logical units

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

Logical
Unit
I
[ I l [ '

Logical Unit Device Task Task Dependent
Number Server Set Manager Logical Unit

Task

Figure 22 — Dependent logical unit modél

When the dependent logical unit model is utilized, the hierarchical logical-unit number structure defined in 4.9.5
shall be used. If any logical unit within a SCSI target device includes*dependent logical units, all logi¢al unit
nurpbers within the SCSI target device shall have the format described in 4.9.5. A device server that implements
thelhierarchical structure for dependent logical units described in-this subclause shall set the HISuP bit to ong in the
stapdard INQUIRY data returned by the logical unit with thedogical unit number zero or by the REPORT LUNS
well-known logical unit (see SPC-3).

The hierarchical logical unit structure is an inverted trée.containing up to four addressable levels. The example in
figyre 23 is a three-level system that consists of:

a) |one SCSil initiator device that has three SESI target devices attached in a single SCSI domain that is unable to
add more SCSI target devices. One of the SCSI target devices is the level 1 SCSI device with dependent
logical units (SDDLU). The level 1.SDDLU has two SCSI target ports, one in each of the SCSI dpmains
containing a SCSI initiator device;
b) |one SCSI initiator device has three SCSI target devices attached in a single SCSI domain that is able to add
more SCSI target devices. One of the SCSI target devices is the level 1 SDDLU and
c) |the level 1 SDDLU has three SCSI domains (called buses for hierarchical addressing purposes) with SCSI
target devices attached,and is capable of connecting more SCSI domains
A) two of the SCSldomains contain two SCSI target devices each and these SCSI domains are unable to add
more SCSI target devices. One of the SCSI target devices is the level 2 SDDLU,
B) one of the¢SCSI domains contains two SCSI target devices and is able to add more SCSI target glevices
and
C) the devel 2 SDDLU has three SCSI domains with SCSI target devices attached and is cappble of
connecting more SCSI domains
a) ~two of the SCSI domains contain two SCSI target devices each and these SCSI domains are unable to
add more SCSI target devices and
b)_ one of the SCSI domains conains two SCSI target devices and 1S able 1o add more SCol target
devices.
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SCSI Initiator Device SCSI Initiator Device
Domain Domain
SCSI SCSI SCSI SCSI Level 1
Device Device SDDLU Device Il Device
Bus 1 1 Bus n
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SCSI SCSI SCSI SCSI SCSI Lelvel 2
Device Device Device SbbLu Device I Device
Bus 1 i Bus n
Bus 3 >
Bus 2 } ‘ ¢
SCSI SCSI SCSI SCSI SCSI SCSI Lelvel 3
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Key: I I I indicates the ability to add more components
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c)
d)

Al
ent

apy

Wi

through separate SCSI initiator ports. The SCSI domains accessed by these SCSI initiator ports are referre
budes. A SCSI target device that has SCSI devices attached to these buses shall assign numbers, other th3
to thosé buses. The bus numbers shall be used as components of the logical unit numbers to the logic
attgched to those buses, as described in 4.9.6 and 4.9.8.

hods

Figure 23 — Example ofhiierarchical system diagram

peripheral device address method (see 4.9.6);
flat space addressing method (see 4.9.7);
logical unit address method (see 4.9.8); or
extended logical unit addressing method (see 4.9.9).

S1 devices at each level in the hierarchical logical unit structure are referenced by one of the following address

ties, except well-knawnlogical units (see 4.10), may default to vendor specific values or may be define
lication client (e.g.-by the use of SCC-2 configuration commands).

in the hierarchical system there may be SCSI target devices that have multiple logical units connected

peripheral device addresses, except LUN O (see 4.9.3), default to vendor specific values. All addrgssable

H by an

o them
dto as
n zero,
Al units

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

The SCSI model for communication between distributed objects is based on the technique of layering as shown in
figure 24.

SCSiI Initiator Device SCSI Target Device
I/O System I/O System
SCSI Application _ Command
Layer S_CSI_ - SCSLAE)pIIC?tlon | S.CSI_ Standards
(SAL) APPIICation FTULULUI APPICation
Protocol Service
Interface
SCSI Transport SCSI Transport < SCSI Transport — SCSI Transport SCSI
Protocol Layer Protocol Protocol Protocol Transport
(STPL) Services Services Protocol
Interconnect ' Standard
Service Interface N*
Interconnect ' Interconnect
Interconnect In nect
Layer : : Standard
Services CDS vices
&,
+ Interconnect j\\ A
(9

X

Figure 24 — Protocol servicefeférence model

The layers comprising this model and the specifications défining the functionality of each layer are dengted by
horjzontal sequences. A layer consists of peer entities that’‘communicate with one another by means of a pjotocol.
Exc¢ept for the interconnect layer, such communicatioh is accomplished by invoking services provided| by the
adjpcent layer. The following layers are defined.

SCSI application layer (SAL): Containg(the clients and servers that originate and process SCSI I/O|opera-
tions by means of a SCSI application protocol.

SCSI transport protocol layer (STPL): Consists of the services and protocols through which cliepts and
servers communicate.

Interconnect layer: Comprised of the services, signalling mechanism and interconnect subsystem used for
the physical transfer gf'data from sender to receiver. In the SCSI model, the interconnect layer is known as the
service delivery supsystem.

The set of SCSlAransport protocol services implemented by the service delivery subsystem identify external
behavioral requifements that apply to SCSI transport protocol standards. While these SCSI transport protocol
serjices may serve as a guide for designing reusable software or firmware that is adaptable to different SCSI
tranpsport.protocols, there is no requirement for an implementation to provide the service interfaces specified in this
stapdard.

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

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

The following types of service interactions between layers are defined:

a)
b)

SCSI transport protocol service request procedure calls from the SAL invoking a service provided by the STPL;
SCSI transport protocol service indication procedure calls from the STPL informing the SAL that an

asynchronous event has occurred (e.g., the receipt of a peer-to-peer protocol transaction);

c)

d)

SCTST fransport protocol Service response procedure calls 1o the STPL INVoKed by the SAL in respor
SCSiI transport protocol service indication. A SCSI transport protocol service response may beinv
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” that

transport protocol service request has completed, has been terminated or has failed to transit the interq
layer. A confirmation may communicate parameters that indicate the completion status-of'the SCSI tr
protocol service request or any other status. A SCSI transport protocol service confirmation may be

convey a response from the peer SAL.

se to a
bked to

A SCSI
onnect
Ansport
Ised to

The services provided by an STPL are either confirmed or unconfirmed. A/SAL service request invoking a

corj

Fig

firmed service always results in a confirmation from the STPL.

Lire 25 shows the relationships between the four SCSI transport protocol-service types.

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

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

Thd
rec
pro

WHh
the
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A STPL

SCSI Transport

STPL Protocol > SCSI Transport

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

Confirmation / Response
:él Transport Protocol

Service Interface

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

b dashed lines in figure 26 show a SCSI application“protocol transaction as it may appear to sendi
Piving entities within the client and server. The solid-lines in figure 26 show the corresponding SCSI tr
focol services and STPL transactions that are.used to transport the data.

data do not involve the application client. Only the STPL in the SCSI device that also contains the app

hta transfer request.
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* STPL *

' L

/ SCSI Transport
Protocol Service

Request

ng and
hnsport

en a device server invokes a data transfer'SCSI transport protocol service, the interactions required to fransfer

lication

nt is involved. Figure 27 shows the-relationships between the SCSI transport protocol service types invglved in

T

SCSI Transport
Protocol Service
Confirmation

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

SAL
*:r""“: Device *
I I Server
A STPL A
* STPL Protocol * SCSI Transport
- - -
Transactions Protocol Service
Request
> STPL Pro.tocol > SCsSI Transpprt
Transactions Protocol Service
Confirmation
:él Transport Protocol

Service Interface

NOTE The dotted box represents a memory access function provided by the
SCSil initiator device whose definition is outside the scope of this standard.

Figure 28 — Device server data transfer transaction and related STPL services

When a device server invokes a Terminate Data Transfer SCSI'transport protocol service, the interactions réquired
to gomplete the service do not involve the SCSI TransportProtocol Service Interface or the application cliept. Only
the|STPL in the SCSI device that also contains the device server is involved. Figure 29 shows the relatignships
betlveen the SCSI transport protocol service types involved in a Terminate Data Transfer request.

SAL

* STPL *
\

SCSI Transport
Protocol Service
Request

SCSI Transport
Protocol Service
Confirmation

Figure 29 — SCSI transport protocol service model for Terminate Data Transfer
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Figure 30 shows how SCSI transport protocol services may be used to process a device server Terminate Data
Transfer transaction.
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Figure 30 — Device server Terminate Data Transfer transaction’and related STPL services
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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 whose collective operation is modelled in the following procedure call:

Service Response =Execute Command (IN(L_T_L_Q Nexus, CDB, Task Attribute, [Data-In Buffer Size],
{DaterOutBufferf {DatarOut Buffer-Size fCommrandReferenceNumbertfTask

Priority]), OUT([Data-In Buffer], [Sense Data], [Sense Data Length], Status ))

Input Arguments:

I_T_L_Q Nexus: The I_T_L_Q nexus identifying the task (see 4.12).
CDB: Command descriptor block (see 5.2).

Task Attribute: A value specifying one of the task attributes defined'in'8.6. SCSI transport|proto-
cols may or may not provide the ability to specify a different task attriblite for
each task (see 8.6.1). For a task that processes linked commands, th¢ Task
Attribute shall be the value specified for the first command in a series offlinked
commands. The Task Attribute specified“for the second and subsequenf com-
mands shall be ignored.

Data-In Buffer Size: The number of bytes available fof data transfers to the Data-In Buffdr (see
5.4.3). SCSI transport protocaols may interpret this argument 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 logidal unit
(e.g., data or parameterdists needed to process the command). The buffer size
is indicated by the Data-Out Buffer Size argument. 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 Buffgr (see
5.4.3).

Command Reference When this argument is used, all sequential commands of an |_T_L nexup shall
Number (CRN): include a CRN argument that is incremented by one. The CRN shall be|set to

one for each |_T_L nexus involving the SCSI port after the SCSI port recgives a

hard reset or detects |_T nexus loss. The CRN shall be set to one gfter it

reaches the maximum CRN value supported by the protocol. The CRN) value

zero shall be reserved for use as defined by the SCSI transport protocol. If is not

an error for the application client to provide this argument when CRN|is not

supported by the SCSI transport protocol or logical unit.

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

Data-In Buffer:

- 65 -

A buffer to contain command specific information returned by the logical unit by
the time of command completion. The Execute Command procedure call shall
not return a status of GOOD, CONDITION MET, INTERMEDIATE or INTERME-

DIATE-CONDITION MET unless the buffer contents are valid. The appl

ication

client shall treat the buffer contents as invalid unless the command completes

with a status of GOOD, CONDITION MET, INTERMEDIATE or INTER

MEDI-

ATE-CONDITION MET. While some valid data may be present for other values
of status, the application client should rely on additional information from the log-

Sel

The SCSI transport protocol events _corresponding to a response of TASK COMPLETE, LINKED COMMAND COMP
VICE DELIVERY OR TARGET FAILURE shall be specified in each SCSI transport protocol standard.

SER

An

byt
Tag
rec
ser|

Sense Data:

Sense Data Length:
Status:

TASK COMPLETE:

LINKED COMMAND
COMPLETE:

SERVICE DELIVERY OR
TARGET FAILURE:

vice Response assumes one of the following values:

application client requests processing of a linked command by setting the LINK bit to one in the CDB ¢
b as specified in 5.2&The task attribute and task priority are determined by the Task Attribute argument
k Priority argument, respectively, specified for the first command in the series of linked commands
piving a respoense of LINKED COMMAND COMPLETE, an application client may issue the next command in the
es throughran Execute Command procedure call having the same |_T_L_Q nexus and omitting tH

ical unit (e.g., sense data) to determine the state of the buffer contents
command ends with a service response of SERVICE DELIVERY OR FARGE
URE, the application client shall consider this argument to be undefingd.

A buffer containing sense data returned in the same |_T_L_Q nexus trans
(see 3.1.47) as a CHECK CONDITION status (see 5.9.6). The buffer le
indicated by the Sense Data Length argument. If the command ends with
vice response of SERVICE DELIVERY OR TARGET FAILURE, the application
shall consider this argument to be undefined.

The length in bytes of the Sense Data.

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

A logical unit response indicating that the task has ended. The Status arg
shall have one of the values specified in 5.3 other than INTERMEDIA
INTERMEDIATE-CONDITION MET.

Logical unit responses indicating that the task has not ended and that a
command has completed successfully. As specified in 5.3, the Status arg
shall have avalue of INTERMEDIATE or INTERMEDIATE-CONDITION M

The command has been ended due to a service delivery failure (see 3.1.]
SCSl target device malfunction. All output parameters are invalid.

If the
T FAIL-

action
gth is
a ser-

client

com-
RE, the

ument
TE or

linked
ument
ET.

112) or

LETE Or

DNTROL
and the
. Upon

e Task

Attfibute argument. If the logical unit receives the next command in a series of linked commands before completing

the
res

1t

current.command in that linked command series, the overlapped command condition described in 5.9

3 shall

5.2 Command descriptor block (CDB)

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

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

the

command.

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

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

the

CDB format (see SPC-3).

Table 21 — coNTRoOL byte

Bit 7 6 5 4 3 2 1 0

Vendor specific Reserved NACA Obsolete LIN

NK

All
the

Th
ret
NAC

NACA bit and LINK bit.

NACA (Normal ACA) bit specifies whether an auto contingent allegiance (ACA) is established if the co

Actions that may be required when an ACA is not established are described(in,5.9.1. All logical uni

imp
suf

If t
CH
INV

Thd
cat
If th
cor
res

lement support for the NACA value of zero and may support the NACA valug/of one (i.e., ACA). The a
port a NACA value of one is indicated with the NORMACA bit in the standard\INQUIRY data (see SPC-3).

€ NACA bit is set to one but the logical unit does not support ACA, the command shall be terminat
CK CONDITION status, with the sense key set to ILLEGAL REQUEST and the additional sense cod
ALID FIELD IN CDB.

LINK bit is used to continue the task across multiple commands. Support for the LINK bit is optional. Th
on client sets the LINK bit to one to specify a request for continuation of the task across two or more com

tinue the task and return a status of INTERMEDRIATE or INTERMEDIATE-CONDITION MET and a
bonse of LINKED COMMAND COMPLETE (see 5.3).dfthe LINK bit is set to one and the logical unit does not

linded commands, the command shall be terminated with CHECK CONDITION status, with the sense ke

ILL

FGAL REQUEST and the additional sense\.code set to INVALID FIELD IN CDB.

SCSI transport protocol standards shall define as mandatory the function needed for a logical unit/to imp

rns with CHECK CONDITION status. An NACA bit set to one specifies that an ACA\shall be establish

lement

mmand
ed. An

A bit set to zero specifies that an ACA shall not be established. The actions for ACA are specified i{5.9.2.

e LINK bit is set to one and the command completes-successfully, a logical unit that supports the LINK |

s shall
ility to

ed with
b set to

e appli-
mands.
it shall
service
support
/ set to
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5.3 Status

5.3.1 Status codes

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

Table 22 — Status codes

Status Code | Status Task Ended Service Response
00h GOOD Yes TASK COMPLETE
02h CHECK CONDITION Yes TASK COMPLETE
04h CONDITION MET Yes TASK COMPLETE
08h BUSY Yes TASK COMPLETE
10h INTERMEDIATE No LINKED COMMAND COMPLETE
14h INTERMEDIATE-CONDITION MET No LINKED GOMMAND COMPLETE
18h RESERVATION CONFLICT Yes TASK COMPLETE
22h Obsolete
28h TASK SET FULL Yes TASK COMPLETE
30h ACA ACTIVE Yes TASK COMPLETE
40h TASK ABORTED Yes TASK COMPLETE
All other codes | Reserved
Definitions for each status code are as follows:
GQOD. This status indicates that the device server has,sdccessfully completed the task.

CHECK CONDITION. This status indicates that sense data has been delivered in the buffer defined by thg Sense
Dafa argument to the Execute Command procedure call (see 5.9.6). Additional actions that are require

CHECK CONDITION status is returned are described in 5.9.1.

CONDITION MET. The use of this status’is limited to commands for which it is specified (see the PRE-
corpmands in the SBC-2 standard).

BUISY. This status indicates that.the logical unit is busy. This status shall be returned whenever a logica
temporarily unable to accept acommand. The recommended application client recovery action is to is
cormpmand again at a later/time.

If the UA_INTLCK_CTREffield in the Control mode page contains 11b (see SPC-3), termination of a comma
BUSY status shalkcause a unit attention condition to be established for the SCSI initiator port that s
command withsah additional sense code set to PREVIOUS BUSY STATUS unless a PREVIOUS BUSY STATUS
unif attention condition already exists.

d when

FETCH

unit is
sue the

nd with
ent the

INTERMEDIATE. This status or INTERMEDIATE-CONDITION MET shall be returned for each succgssfully
comppteted command in a series of linked commands (except the last command), unless the command i

5 termi-

nated with CHECK CONDITION, RESERVATION CONFLICT, TASK SET FULL or BUSY status. If INT
DIATE or INTERMEDIATE-CONDITION MET status is not returned, the series of linked commands is terminated
and the task is ended. This status is the equivalent of GOOD status for linked commands.

ERME-

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

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

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

TASK SET FULL. When the logical unit has at least one task in the task set for a SCSI initiator port and a lack of

tas
FU
set
rety

Set resources prevenis accepung a received task rrom that SCSI nitator port INto the task set, TAY
|| shall be returned. When the logical unit has no task in the task set for a SCSI initiator port and adack
resources prevents accepting a received task from that SCSI initiator port into the task set, BUSY sh
rned.

The logical unit should allow at least one command in the task set for each supported SCS/ initiator port t

ide
mis

ntified itself to the SCSI target port in a SCSI transport protocol specific manner oy by the successfu
sion of a command.

If the uA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-3),\termination of a comma

TAS
the
TAS

AC
set

TA
Co

bK SET FULL status shall cause a unit attention condition to be establishedfor the SCSI initiator port th
command with an additional sense code set to PREVIOUS TASK SET\EULL STATUS unless a PRE
bK SET FULL STATUS unit attention condition already exists.

A ACTIVE. This status shall be returned as described in 5.9.2.2.and 5.9.2.3 when an ACA exists withir
The SCSil initiator port may reissue the command after the ACA condition has been cleared.

5K ABORTED. This status shall be returned when a ¢ask is aborted by another SCSI initiator port 8
htrol mode page TAS bit is set to one (see 5.7.3).

K SET
of task
puld be

hat has
| trans-

hd with

at sent
VIOUS

a task

and the
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5.3.2 Status precedence

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

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

C) SCSTBUS RESET OCCURRED;

D) BUS DEVICE RESET FUNCTION OCCURRED;

E) DEVICE INTERNAL RESET or

F) LT NEXUS LOSS OCCURRED;

3) |A RESERVATION CONFLICT status

and

4) | A status of:

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

B) GOOD;

C) CONDITION MET;

D) INTERMEDIATE;

E) INTERMEDIATE-CONDITION MET or

F) TASK ABORTED.

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

A device server may report the following status codes with any level of precedence:

a) |BUSY status;
b) | TASK SET FULL status or
¢) [CHECK CONDITION status with a sense key:set to ILLEGAL REQUEST.

5.4 SCSl transport protocol sérvices in support of Execute Command

5.4{1 Overview

The SCSI transport protocol services that support the Execute Command procedure call are described in 5(4. Two
groups of SCSI transpoért)protocol services are described. The SCSI transport protocol services that supIort the
reguest and confirmation for the Execute Command procedure call are described in 5.4.2. The SCSI transport
profocol services-that support the data transfers associated with processing a command are described in 5}4.3.

5.4]2 Execute) Command request/confirmation SCSI transport protocol services
All [SCSI transport protocol standards shall define the SCSI transport protocol specific requirements forl imple-

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

All SCSI initiator devices shall implement the Send SCSI Command request and the Command Complete
Received confirmation SCSI transport protocol services as defined in the applicable SCSI transport protocol
standards. All SCSI target devices shall implement the SCSI Command Received indication and the Send
Command Complete response SCSI transport protocol services as defined in the applicable SCSI transport
protocol standards.
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SCSI Transport Protocol Service Request:
Send SCSI Command (IN(L_T_L_Q Nexus, CDB, Task Attribute, [Data-In Buffer Size],
[Data-Out Buffer], [Data-Out Buffer Size], [Command Reference Number],
[Task Priority], [First Burst Enabled] ))

Input Arguments:

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

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

Data-In Buffer Size: The number of bytes available for data transfers to the Data-in Buffdr (see
5.4.3). SCSI transport protocols may interpret this argumentito include bgth the
size and the location of the Data-In Buffer.

Data-Out Buffer: A buffer containing command specific information to,be sent to the logidal 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 Buff¢r (see
5.4.3).

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

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

First Burst Enabled: An argument specifying thatya SCSI transport protocol specific number of bytes
from the Data-Out Buffepshall be delivered to the logical unit without waiting for
the device server tolinvoke the Receive Data-Out SCSI transport protocol
service.

SCPBI Transport Protocol Service Indication:

SCSI Command Received (IN(L.-TCL: Q Nexus, CDB, Task Attribute, [Command Reference Number],
[TaskyPriority], [First Burst Enabled] ))

Inppt Arguments:

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

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

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

Task Priority: The priority assigned to the task (see 8.7).
—FiTst BUTSt Emaptet AT argument Speciyimng that & SCSHtransport protocor Specific TTamer of bytes
from the Data-Out Buffer are being delivered to the logical unit without waiting
for the device server to invoke the Receive Data-Out SCSI transport protocol
service.
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SCSI Transport Protocol Service Response (from device server):

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

Input Arguments:

I_ T L _Q Nexus:
Sense Data:

Service Response))

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

If present, this argument instructs the SCSI target port to return sense data to

SCPBI Transport Protocol Service Confirmation:

Sense Data Length:
Status:
Service Response:

the-SCSHnitiaterpert{see-5-9-6)-
The length in bytes of the sense data to be returned to the SCSI initiaterg
Command completion status (see 5.1).

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

ort.

Cgmmand Complete Received (IN(I_T_L_Q Nexus, [Data-In Buffer], [Sense Data];[Sense Data Length],

Inppt Arguments:

| T L _Q Nexus:
Data-In Buffer:

Sense Data:

Sense Data Length:
Status:
Service Response:

Status, Service Response))

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

A buffer containing command specific information returned by the logical
command completion (see 5.1),

Sense data returned in the-<same |_T_L_Q nexus transaction (see 3.1.47
CHECK CONDITION status (see 5.9.6).

The length in bytes of the received sense data.
Command completion status (see 5.1).
Service response for the command (see 5.1).

Init on

)as a
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5.4.3 Data transfer SCSI transport protocol services

5.4.3.1 Introduction

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

The application client's Data-In Buffer and/or Data-Out Buffer each appears to the device server as a single,
logically contiguous block of memory large enough to hold all the data required by the command (see figure 31).

Th

the|transfer of data from the application client using the Data-Out Buffer, or to the application client\us

Data-In Buffer, or both to and from the application client using both the Data-In Buffer and the Data-Qub Buffer.

Th

the[amount of data that is capable of. being transferred in one command. Such data needs to be moved b
the|application client and the media’ in segments that are smaller than the transfer size specified in the cor

Th

Figpre 31 shows the modekfor'such incremental data transfers.

SCPBI transport protocols may allow logical units to accept the initial portion of the Data-Out Buffer data, ca
first burst, along with'the command without waiting for the device server to invoke the Receive Data-OU

tra
tra

SCPI transport protocols that define a first burst capability shall include the First Burst Enabled argument

de

if Standard allows either unidirectional or bidirectional data transier. 1he processing or a command may

A

Application
Client
Byte Count Buffer Offset
Requested by
Device Server
\v
v &

Application

<< Cli
\\QO Buffe(regtize
QO

Figure 31 — Model-for Data-In and Data-Out data transfers

is standard assumes that the buffering resources available to the logical unit are limited and may be le

¢ amount of data moved persegment is usually a function of the buffering resources available to the logi

:l:sport protacefservice. This is modelled using Receive Data-Out protocol service calls for which th
sport pratocol may have moved the first burst prior to the call.

require
ing the

5s than
etween
hmand.
cal unit.

led the
t SCSI
e SCSI

in their
its that

nitions for the Send SCSI Command and SCSI Command Received procedure calls. Logical un

page (see SPC-3).

t mode
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The movement of data between the application client and device server is controlled by the following arguments:

Application Client The total number of bytes in the application client's buffer (i.e., equivalent to
Buffer Size: Data-In Buffer Size for the Data-In Buffer or equivalent to Data-Out Buffer Size

for the Data-Out Buffer).

Application Client Offset in bytes from the beginning of the application client's buffer (Data-In or

Buffer Offset: Data-Out) to the first byte of transferred data.

Byte Count Requested Number of bytes to be moved by the data transfer request.
by Device Server:

For
Sel
Bu

If al
seg
reli
imp

All

any specific data transfer SCSI transport protocol service request, the Byte Count Requestedcby
ver is less than, or equal to, the combination of Application Client Buffer Size minus the Application
fer Offset.

SCSI transport protocol supports random buffer access, the offset and byte count specified for ea
ment to be transferred may overlap. In this case, the total number of bytes moved’for'a command i
hble indicator of highest byte transferred and shall not be used by a SCSI initiator device or SCSI target
lementation to determine whether all data has been transferred.

SCSI transport protocol standards shall define support for a resolution of\oné byte for the Applicatior

Buffer Size argument.

SCPI transport protocol standards may define restrictions on the resolution of the Application Client Buffe
argument. SCSI transport protocol standards may define restrictions’on the resolution of the Request Bytd
argument for any call to Send Data-In or any call to Receive Data’Out that does not transfer the last bytd

Ap

Ra
cat

tra
imp

tra:l:sfers access a series of increasing, adjoining buffer segments. Support for random buffer access by

lication Client Buffer.

hdom buffer access occurs when the device server requests data transfers to or from segments of th
on client's buffer that have an arbitrary offset andihyte count. Buffer access is sequential when suc

sport protocol standard is optional. A device séfver implementation designed for any SCSI transport (
lementation should be prepared to use sequential buffer access when necessary.

Device
Client

th data
s not a
device

Client

Offset
Count
e of the

e appli-
essive
A SCSI
rotocol

The STPL confirmed services specified.in’5:4.3.2 and 5.4.3.3 are used by the device server to request the fransfer

of g
SC

Thi
out

5.4

Re

ata to or from the application client,Data-In Buffer or Data-Out Buffer, respectively. The SCSI initiator
S| transport protocol service interactions are unspecified.

5 standard provides only for-the transfer phases to be sequential. Provision for overlapping transfer ph
Side the scope of this standard.

3.2 Data-In deliveryservice
juest:

Send"Data-In (IN(L_T_L_Q Nexus, Device Server Buffer, Application Client Buffer Offset,
Request Byte Count ))

device

ases is

A

=

Omment descrptions:

I_ T L_QNexus: Thel T_L_Q nexus identifying the task (see 4.12).
Device Server Buffer: The buffer in the device server from which data is to be transferred.

Application Client Offset in bytes from the beginning of the application client's buffer (i.e., the

Buffer Offset: Data-In Buffer) to the first byte of transferred data.
Request Byte Count: Number of bytes to be moved by this request.
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Confirmation:
Data-In Delivered (IN(I_T_L_Q Nexus, Delivery Result))

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

Argument descriptions:

| T L ONexus: Thel T L O nexus identifying the task (see 4.12).

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

5.4{3.3 Data-Out delivery service
Request:

Receive Data-Out (IN(IL_T_L_Q Nexus, Application Client Buffer Offset,\Réquest Byte Count,
Device Server Buffer))

Ardument descriptions:

|_ T L _QNexus: Thel T_L_Q nexus identifyingthe task (see 4.12).
Device Server Buffer: The buffer in the device server to which data is to be transferred.

v

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

Request Byte Count: Number of bytes tothe moved by this request.
If the SCSI Command Received SCSI transport protocol service included a First Burst Enabled argumeént and
random buffer access is not supported, first burst data shall be transferred to the Device Server Buffer until all first
burst data has been transferred. If the SCSIF Command Received SCSI transport protocol service included a First
Burst Enabled argument and random buffer access is supported, first burst data should be transferred to the
Deyice Server Buffer but first burst data may be re-transferred across the service delivery subsystem.
Copfirmation:

Qata-Out Received (IN(FT_L_Q Nexus, Delivery Result))

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

Ardument-descriptions:

I T L QNexus: Thel T L Q nexus identifying the task (see 4.12).

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

5.4.3.4 Terminate Data Transfer service

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

Request:

Terminate Data Transfer (IN(Nexus))

Argument description:

Nexus: Anl| T Nexus,| T L Nexus,orl T L O Nexus (see 4.12).

Thd
spq
SC

Co

Arg

Thi
ex
pro
ser|
be

5.9

Thi

from the viewpoint of the device serverand application client.

The device server shall create a task ‘upon receiving a SCSI Command Received indication unless the co

rep

The task shall exist until

a)
b)

The application’ client maintains an application client task to interact with the task from the time the Sen

Co
dey

p SCSI target port terminates all transfer service requests for the specified nexus (e.g., if an |_F\D n
S| initiator port).

hfirmation:

Data Transfer Terminated (IN(Nexus ))

ument description:

Nexus: AnI_T Nexus, |_T_L Nexus, or I_T_L_Q‘exus (see 4.12).
5 confirmation is returned in response to a Terminate Data Transfer-request whether or not the specifieq
sted in the SCSI target port when the request was received. Aftera Data Transfer Terminated SCSI tr
tocol service confirmation has been sent in response to a Terminate Data Transfer SCSI transport

vice request, Data-In Delivered or Data-Out Received ,SCSI transport protocol service confirmations s
sent for the tasks specified by the nexus.

Task and command lifetimes

5 subclause specifies the events delimiting the beginning and end (i.e., lifetime) of a task or pending co

resents a continuation of a linked command as described in 5.1.

the device serversends a SCSI transport protocol service response for the task of TASK COMPLETE or
the task is aberted as described in 5.7.

mmand.SCSI transport protocol service request is invoked until it receives one of the following SCS|
ice‘responses:

EXUS iS

cified, then the SCSI target port terminates all transfer service requests from the logical unit for)the specified

| nexus
hnsport
rotocol
hall not

mmand

mmand

i SCSI
target

a)
b)

c)
d)

a service response of TASk COMPLETE for that task;
notification of a unit attention condition with one of the following additional sense codes

A) COMMANDS CLEARED BY ANOTHER INITIATOR, if in reference to the task set containing the task
B) any additional sense code whose ADDITIONAL SENSE CODE field contains 29h (e.g., POWER ON, RESET,

OR BUS DEVICE RESET OCCURRED, POWER ON OCCURRED, SCSI BUS RESET OCCU
BUS DEVICE RESET FUNCTION OCCURRED, DEVICE INTERNAL RESET or I_T NEXUS
OCCURRED);

notification that the task manager has detected the use of a duplicate |_T_L_Q nexus (see 5.9.3),

RRED,
LOSS

a service response of FUNCTION COMPLETE following an ABORT TASK task management function directed to

the specified task;
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e) a service response of FUNCTION cOMPLETE following an ABORT TASK SET or a CLEAR TASK SET task

management function directed to the task set containing the specified task or
f) aservice response of FUNCTION COMPLETE in response to a LOGICAL UNIT RESET task management f
directed to the logical unit.

unction

If a service response of SERVICE DELIVERY OR TARGET FAILURE is received for a command, the application client
shall maintain an application client task to interact with the task until the application client has determined (e.g., by

completion of an ABORT TASK task management function) that the task is no longer known to the device s

NOTE The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET OCCURRED) are b

erver.

ased on

usgge T previous Versions of this stamdard—T e use of thesSe umnit atterTtion Conaition marmes 1S 1ot to0 be TTtETpIe
desgription of how the unit attention conditions are represented by any given SCSI transport protocol.

To the application client, the command is pending from the time it calls the Send SCSI Command-SECSI tr
protocol service until one of the responses described in this subclause or a service response_ of.LINKED CQ
COMPLETE is received.

WHhen a SCSI transport protocol does not require state synchronization (see 4.6.2),ithere may be a tim
betiween the completion of a device server request-response transaction as seen by the application clig
de\ice server. As a result, the lifetime of a task or command as it appears to the dpplication client is differe
thellifetime observed by the device server.

Some commands (e.g., commands with immediate bits like SEND DIAGN@STIC or write commands when
cadhe is enabled) start background operations that operate after the task containing the command is no Ig
the|task set. Background operations may be aborted by power on,chard resets or logical unit resets. Back
opgrations shall not be aborted by |_T nexus loss.

Bagkground operations may generate deferred errors thatare reported in the sense data for a subs
completed command (see SPC-3). Information that a deferred error occurred may be cleared before itis r

(e.g., by power on, hard reset or logical unit reset). Defefred errors should not be cleared by |_T nexus loss.

Unjess a command completes with a GO@D, CONDITION MET, INTERMEDIATE or INTH
DIATE-CONDITION MET status the degree to which the required command processing has been comp
verjdor specific.

5.6 Task management function lifetime

ThT] application client assumes that the task management function is in process from the time the Sen
Mahagement Request SCSI transport protocol service request is invoked until it receives one of the fg
SCEFI target device responses:

a) |a service response of FUNCTION COMPLETE, FUNCTION SUCCEEDED, FUNCTION REJECTED, Of SERVICE DELIV
TARGET FAILURE is received for that task management function or

ed as a

hnsport
MMAND

E skew
ent and
nt from

a write
nger in
ground

equent
pported

FRME-
eted is

d Task
llowing

ERY OR

le field

b) |notification of a unit attention condition with any additional sense code whose additional sense co

SCSI'BUS RESET OCCURRED, BUS DEVICE RESET FUNCTION OCCURRED, DEVICE INT
RESET).

contains 29h (e.g., POWER ON, RESET OR BUS DEVICE RESET OCCURRED, POWER ON OCCL%RRED,

RNAL

NOTE The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET OCCURRED) are b

ased on

usage in previous versions of this standard. The use of these unit attention condition names is not to be interpreted as a

description of how the unit attention conditions are represented by any given SCSI transport protocol.
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5.7 Aborting tasks

5.7.1 Mechanisms that cause tasks to be aborted

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

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

a) the return of an Execute Command service response of SERVICE DELIVERY OR TARGET FAILURE as described in
5.1;
b) [an |_T nexus loss (see 6.3.4);
¢) |alogical unit reset (see 6.3.3);
d) [a hard reset (see 6.3.2) or
e) |a power on condition (see 6.3.1).
Anaction transmitted via one |_T nexus may abort task(s) received on that |_T nexus and/or task(s) recefved on
other |_T nexuses.
The following actions affect only the task(s) received on the |_T nexus on which4heé-action is transmitted:
a) | completion of an ABORT TASK task management function directed to the-specified task;
b) |completion of an ABORT TASK SET task management function underthe conditions specified in 7.3 o
¢) |completion of a command with a CHECK CONDITION status, without establishing an ACA condition (see
5.9.1.3) or establishing an ACA condition (see 5.9.2.2), while-the Control mode page (see SPC-3) cpntains
fields that are set as follows:
A) the QERR field set to 01b and the TsT field set to 001b.er
B) the QERR field set to 11b.
The actions shown in table 23 affect the task(s) receivedon the |_T nexus on which the action is transmitted and/or
task(s) received on other |_T nexuses.
Table 23 — Actions that affeet task(s) received on this or other |_T nexuses
Unit attention additiopal
Action sense code, if any (see p.7.3)
Completion of a CLEAR TASK SET task management function referencing the | COMMANDS CLEARED BY
gsk set containing the specified task ANOTHER INITIATOR
Completion of a command with a CHECK CONDITION status, with or without | COMMANDS CLEARED BY
eptablishing an ACA condition and the QERR field was set to 01b and the TST ANOTHER INITIATOR
field was set to 00@b+n the Control mode page (see SPC-3)
Completion of @PERSISTENT RESERVE OUT command with a PREEMPT COMMANDS CLEARED BY
AND ABORT\service action with a reservation key that is associated with the ANOTHER INITIATOR
I |T nexus.on which the task was received (see SPC-3)
Completion of a LOGICAL UNIT RESET task management function (see 7.6) BUS DEVICE RESET
d|rected to the logical unit FUNCTION OCCURRED

If one or more tasks are cleared or aborted, the affected tasks are also cleared from the initiator ports in a manner
that is outside the scope of this standard.

5.7

.2 When a SCSl initiator port aborts tasks received on its own |_T nexus

When a SCSI initiator port causes task(s) received on its own |_T nexus to be aborted, no notification that the
task(s) have been aborted shall be returned to the SCSI initiator port other than the completion response for the
command or task management function action that caused the task(s) to be aborted and notification(s) associated
with related effects of the action (e.g., a reset unit attention condition).
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.3 When a SCSl initiator port aborts tasks received on other |_T nexuses

When a SCSI initiator port causes task(s) received on other |_T nexus(es) to be aborted, the SCSI initiator port
associated with every other |_T nexus shall be notified that the task(s) have been aborted. The method of notifi-
cation shall depend on the setting of the TAs bit in the Control mode page (see SPC-3) that applies to the SCSI

initi

ator port(s) associated with the other |_T nexus(es).

If the TAS bit is set to zero, the method of notification shall be a unit attention condition. The additional sense code
for the unit attention condition depends on the action that caused the task(s) to be aborted as described in table 23
(see 5.7.1).

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

AB
est

Wh
shd
5.8

5.8

An
(se

The

DRTED status. The COMMANDS CLEARED BY ANOTHER INITIATOR unit attention conditiofrshall
hblished. However, the establishment of any other applicable unit attention condition shall not be affecte

en a logical unit is aborting one or more tasks received on an |I_T nexus using the TASKAABORTED
uld complete all of those tasks before entering additional tasks received on that |_T nexus into the task

Command processing examples

1 Unlinked command example

Lnlinked command is used to show the events associated with the, processing of a single device service
b figure 32). This example does not include error or exception conditions.

Initiator

Application Glient Task

Activity

Task

Working ?
@ Activity @ Time >
Target

Figure 32 — Command processing events

numbers in figure 32 identify the events described as follows.

not be
.

tatus it
set.

equest

T, The applicafion client task performs an Execute Command procedure call by invoking the Send SCSI
Command SCSI transport protocol service to send the CDB and other input parameters to the logical unit.

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

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

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

of TASK COMPLETE.
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4. A confirmation of Command Complete Received is passed to the application client task by the SCSI

initiator port.

5.8.2 Linked command example

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

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

Thd

Initiator

Application Client Task

Working

Activity

Activity

iTime

\}
¢ Working Work@ ¢
N\

@ @ Activity @ @ Time

Device Server

-

Figure 33 — Linked command processing events

numbers in figure 33 Identify the events described:as follows.

1. The application client task performs an Execute Command procedure call by invoking the Senfl SCSI
Command SCSiI transport protocol service to send the CDB and other input parameters to the logi¢al unit.
The LINK bit is set to one in the CDB CONTROL byte (see 5.2).

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

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

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

5. The-application client task performs an Execute Command procedure call by means of the Senfl SCSI
Command SCSI transport protocol service as described in step 1. The Task Attribute argument is gmitted.
The LINK bit in the CDB CONTROL byte is set to zero.

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

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

8. The SCSI initiator port delivers an Command Complete Received confirmation containing the service

response and status to the application client task.
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5.9 Command processing considerations and exception conditions

5.9.1 Commands that complete with CHECK CONDITION status

5.9.1.1 Overview

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

CDB as follows:
a) |if the NACA bit is set to zero, an ACA condition shall not be established or
b) |if the NACA bit is set to one, an ACA condition shall be established (see 5.9.2).
The requirements that apply when the ACA condition is not in effect are described in 5.9.1.2.
When a command completes with a CHECK CONDITION status and an ACA condition is(not established, tasks
other than the task for the command returning the CHECK CONDITION status may bé aborted as descfibed in
5.9]1.3.
5.9{1.2 Handling tasks when ACA is not in effect
Talle 24 describes the handling of tasks when an ACA condition is not in effect for the task set. Which |_T nexuses
are|associated with the task set is influenced by the TsT field in the Controhmode page (see SPC-3).
Table 24 — Task handling when ACA(is not in effect
New Task Properties ACA Established if New
Task Terminates with
Attribute 2 | NACA Value P Device Server Action a CHECK CONDITION status
Any Attribute 0 . No
Except ACA 1 Process the task. Yes
0 Process an invalid task attribute No
ACA 1 condition as described in 5.9.5. Yes
8 Task attributes are described in'8.6.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ All the conditions that affect the processing of commands (e.g., reservations) apply.
5.9]1.3 Aborting otherdasks when CHECK CONDITION status is returned without establishing an AQJA
Whien a CHECK CONDITION status is returned for a command where the NACA bit is set to zero in the command’s
CDB coNTRoOLhyte (i.e., when an ACA condition is not established), tasks in the dormant or enabled tagk state
(sep 8.5) may\be aborted based on the contents of the TsT field and QERR field in the Control mode page (see
SPL-3) astshown in table 25. The TsT field specifies the type of task set in the logical unit. The QERR field specifies
how thé device server handles blocked and dormant tasks when another task receives a CHECK CONDITION
stafus:

5.9

59

.2 Auto contingent allegiance (ACA)

.2.1 ACA Overview

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

CD

a)
b)

B as follows:

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

QERR | TST | Action

00b | 000b
001b

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

01b | 000b | All enabled and dormant tasks received on all I_T nexuses shall be aborted (see 5.7).

—l 1 hrrral
Nt D ADUTicu.

001b | All enabled and dormant tasks received on the |_T nexus on which the CHECK CONDITION
status was returned shall be aborted (see 5.7). All tasks received on other |_T nexuses shall

001b

not be aborted.

11b | 000b | All enabled and dormant tasks received on the |_T nexus on which the CHECK CONDITION
status was returned shall be aborted (see 5.7). All tasks received on other |_T nexuses shall

The
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cor

WHh
tas
the
proj
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int

Wh

Wh

a)
b)

The
5.9

Wh
the

When an ACA conditieris established, tasks in the dormant or enabled task state (see 8.5) shall either be
or blocked based-onthe contents of the TsT field and QERR field in the Control mode page (see SPC-3) as

int
ser

An

ACA condition, some tasks other than the task returning the CHECK CONDITION status may be abort
tinued processing of other tasks may be blocked as described in 5.9.2.2.

cessed when the CHECK CONDITION status occurs are returned unprocessed with an ACA ACTIVE

ne ACA condition without clearing the ACA.

ile the ACA condition is in effect

new tasks received on the faulted |_T nexus shall be handled as described in 5.9.2.3 and
new tasks received on I_T nexuses other than the faulted I_T nexus shall be handled as described in 5

methods for clearing an ACA condition are described in 5.9.2.5.
2.2 Establishing an ACA

en a device server terminates a command with a CHECK CONDITION status and the NACA bit was set t(g
CONTROL byte of the faulting command, the device server shall create an ACA condition.

hble 26. The TST field specifies the type of task set in the logical unit. The QERR field specifies how the)
ver handlés)blocked and dormant tasks when another task receives a CHECK CONDITION status.

IACA condition shall not cross task set boundaries and shall be preserved until it is cleared as desc

59

2:5)

steps taken by the device server to establish an ACA condition are described in 5.9.2.2 (dpon establishment of

ed and

ile the ACA condition is in effect and the TMF_ONLY bit is set to zero in the ControFmode page (see SPC-B), new
s received by the logical unit from the faulted |_T nexus are not allowed to\énter the task set unless they have
ACA task attribute (see 8.6.5). One of the results of the ACA task attribute-requirement is that commands being

status.

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

ile the ACA condition is in effect and the TMF_ONLY bit is set'to one, no new tasks received by the logical unit
frorn the faulted I_T nexus are allowed to enter the task set:

9.2.4.

onein

hborted
shown
device

ibed in

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

the

59

condition.

.2.3 Handling new tasks received on the faulted |_T nexus when ACA is in effect

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

QERR | TST | Action

00b | 000b | All enabled tasks received on all I_T nexuses shall transition to the blocked task state (see
8.8). All dormant tasks received on all |_T nexuses shall remain in the dormant task state.

001b | All enabled tasks received on the faulted |_T nexus shall transition to the blocked task state
(see 8.8). All dormant tasks received on the faulted |_T nexus shall remain in the dormant
task state. All tasks received on |_T nexuses other than the faulted |_T nexus shall not be
affected by the establishment of this ACA condition.

01b | 000b | All enabled and dormant tasks received on all I_T nexuses shall be aborted (see 5.7Y:.

001b | All enabled and dormant tasks received on the faulted |_T nexus shall be aborted (see 5.7).
All tasks received on |_T nexuses other than the faulted |_T nexus shall not be,affécted [by
the establishment of this ACA condition.

11b | 000b | All enabled and dormant tasks received on the faulted |_T nexus shall he-aborted (see §.7).
All enabled tasks received on |_T nexuses other than the faulted |_T nexus shall transitioh to
the blocked task state (see 8.8). All dormant tasks received on |_T nexuses other than the

faulted |_T nexus shall remain in the dormant task state.

001b | All enabled and dormant tasks received on the faulted |_T nexus shall be aborted (see §.7).
All tasks received on |_T nexuses other than the faulted I Ty'nexus shall not be affected [by
the establishment of this ACA condition.

Table 27 — Handling for new tasks received on a faulted |_T nexus during ACA

New Task Properties ACA Task ACA Established I
Present New Task Terminates
NACA in the TMF_ONLY with a CHECK
Attribute @ | Value P | Task Set value © Device Server Action CONDITION status
0 No 0 No d
Process the task. © J
ACA 1 No 0 Yes
n/a n/a 1 Terminate the task with n/a
Oor1 Yes n/a ACA ACTIVE status. n/a
Any Attribute Oor1 a n/a Terminate the task with n/a
Except ACA ACA ACTIVE status.

Task attributes are deseribed in 8.6.
The NACA bit is in‘the’cONTROL byte in the CDB (see 5.2).
The TMF_oNLYCbit'is in the Control mode page (see SPC-3).

If a task with\the ACA attribute terminates with a CHECK CONDITION status, the existing ACA condition
shall be cleared and the value of the NACA bit shall control the establishment of a new ACA condition

All the conditions that affect the processing of commands (e.g., reservations) apply.

o O T 9

5.9]2.4 Handling new tasks received on non-faulted |_T nexuses when ACA is in effect

5.9.2.4.1 Command processing permitted for tasks received on non-faulted |_T nexuses during ACA

The device server shall process a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT
service action (see SPC-3) while an ACA condition is established when the command is received on a non-faulted
|_T nexus.

NOTE The processing of specific commands (e.g., PERSISTENT RESERVE OUT command with a PREEMPT AND
ABORT service action) received on a non-faulted I_T nexus while an ACA condition is in effect provides SCSI initiator
ports not associated with the faulted |_T nexus the opportunity to recover from error conditions that the initiator port
associated with the faulted |_T nexus is unable to recover from itself.
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5.9.2.4.2 Handling new tasks received on non-faulted |_T nexuses when ACA is in effect

The handling of tasks received on |I_T nexuses other than the faulted |_T nexus depends on the value in the TST
field in the Control mode page (see SPC-3).

Table 28 describes the handling of new tasks received on |_T nexuses other than the faulted |_T nexus when ACA
is in effect.

Table 28 — Handling for new tasks received on non-faulted |_T nexuses during ACA

IS FIC:UI NCVV Tab;\ NCVV
Value in Properties Command ACA Established-If\Nlew
Control Permitted Task Terminatesywith
mode Attri- NACA During a CHECK CONDITION
page bute @ | Value ° ACA ¢ Device Server Action status
Terminate the task with
ACA na na ACA ACTIVE status. na
0 NoO Terminate the task with n/a
BUSY status.
000b Any - -
Except status.
ACA 0 Yes No ¢
Process thetask.
1 Yes Yes d
0 Processan invalid task No
ACA n/a — attribute condition as
1 described in 5.9.5. Yes
Attribute
e
Except Oor1l n/a Process the task. See 5.9.1.2.
ACA
8 Task attributes are described in 8:6¢
b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ See5.9.2.4.1.
difa permitted command terminates with a CHECK CONDITION status, the existing ACA condition shdll be
cleared and the value (ofthe NACA bit shall control the establishment of a new ACA condition.
€ When the TsT field in the Control mode page contains 001b, commands received on a non-faulted |_J°
nexus shall be processed as if the ACA condition does not exist (see 5.9.1.2). In this case, the logical unit
shall be capable/of handling concurrent ACA conditions and sense data associated with each |_T nekus.
5.9{2.5 Clearing an ACA condition
AnJACA condition shall only be cleared

a ac o vacult Af A bhaord vacat fonan 0 2 9\ Ia~iosn Lot racat foan 8 2 D\ Av ]l T v lace (con 6-2.4
a5 fFestht-oraRafra+eSsSet OCCOTo T, |u3|uu| Ot TC ST T (OCC 000/ O T NICATS 1053 \o\,\./ O o

b) by a CLEAR ACA task management function (see 7.4) received on the faulted |_T nexus,

¢) by a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with the ACA task
attribute received on the faulted |_T nexus that clears the tasks received on the faulted I_T nexus (see SPC-3),

d) by a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with a task
attribute other than Aca received on a non-faulted I_T nexus that clears the tasks received on the faulted |_T
nexus,

e) when a command with the Aca task attribute received on the faulted |_T nexus terminates with a CHECK
CONDITION status or

f) when a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action terminates in
a CHECK CONDITION status.

)
]
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Cases e) and f) may result in the establishment of a new ACA based on the value of the NACA bit.

When an ACA condition is cleared and no new ACA condition is established, the state of all tasks in the task set
shall be modified as described in 8.8.

5.9.3 Overlapped commands

An overlapped command occurs when a task manager detects the use of a duplicate |_T_L_Q nexus (see 4.11) in
a command before a task holding that I_T_L Q nexus completes its task lifetime (see 5.5). Each SCSI transport
protocol standard shall specify whether or not a task manager is required to detect overlapped commands.

A tJisk manager that detects an overlapped command shall abort all tasks received on the |_T nexus onwk
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The SCSI target device's response to an incorrect logical unit number is“described in this subclause.

In 1
targ

Any

a)

b)

59

If a
an

rlapped command was received and the device server shall return CHECK CONDITION status
rlapped command. The sense key shall be set to ABORTED COMMAND and the additional sense coc
et to OVERLAPPED COMMANDS ATTEMPTED.

FE An overlapped command may be indicative of a serious error and, if not detected, may resultin corrupted dat
is considered a catastrophic failure on the part of the SCSI initiator device. Therefore, vendar,_specific error recove
Cedures may be required to guarantee the data integrity on the medium. The SCSI target.device logical unit ma
rn additional sense data to aid in this error recovery procedure (e.g., sequential-acCess devices may return th
due of blocks remaining to be written or read at the time the second command was reeeived).

4 Incorrect logical unit selection

esponse to a REQUEST SENSE command, a REPORT LUNS command or an INQUIRY command th
et device shall respond as defined in SPC-3.

command except REQUEST SENSE, REPORT LWUNS or INQUIRY

shall be terminated with CHECK CONDITIONgstatus with the sense key set to ILLEGAL REQUEST 4

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 SCSI target devices
only one peripheral device) or

B) the SCSI target device suppopts.the logical unit, but the peripheral device is not currently connecte
SCSI target device
or

is responded to in a vendof specific manner, if:

A) the SCSI target device supports the logical unit and the peripheral device is connected, but the pe
device is not opefational, or

B) the SCSI targetdevice supports the logical unit but is incapable of determining if the peripheral d
connected.eris not operational because the peripheral device is not ready.

5 Task attribute exception conditions

command is received with a task attribute that is not supported or is not valid (e.g., an ACA task attribut|
ACAcondition does not exist), the command shall be terminated with CHECK CONDITION status, ser

ich the
for the
e shall

[ d

y

e SCSI

nd with
support

j to the

ipheral

pvice is

e when
se key

set

toH | EGAlI REQUEST and additional sense code set to INVAIL ID MESSAGE ERROR

NOTE The use of the INVALID MESSAGE ERROR additional sense code is based on its similar usage in previous
versions of this standard. The use of the INVALID MESSAGE ERROR additional sense code is not to be interpreted as a
description of how the task attributes are represented by any given SCSI transport protocol.

Task attribute support should be reported with the Extended INQUIRY Data VPD page (see SPC-3).
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.6 Sense data

Sense data shall be made available by the logical unit in the event a command completes with a CHECK
CONDITION status or other conditions (e.g., the processing of a REQUEST SENSE command). The format,
content and conditions under which sense data shall be prepared by the logical unit are specified in this standard,
SPC-3, the applicable command standard and the applicable SCSI transport protocol standard.

Sense data associated with an |_T nexus shall be preserved by the logical unit until

a)

the sense data is transferred,

b)
c)
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a logical unit reset (See 6.3.3) occurs or
an |_T nexus loss (see 6.3.4) occurs for the |_T nexus associated with the preserved sense data.

| L_Q nexus transaction (see 3.1.47) as the CHECK CONDITION status. After the sense data is retu
Il be cleared except when it is associated with a unit attention condition and the uA_INTLCK_CTRL fiel
htrol mode page (see SPC-3) contains 10b or 11b.

return of sense data in the same |_T_L_Q nexus transaction as a CHECK CONDFTION status shall ng
A (see 5.9.2) or the sense data associated with a unit attention condition-when the UA_INTLCK_CT
tains 10b or 11b.

7 Unit Attention condition
h logical unit shall generate a unit attention condition whenever ©ne of the following events occurs

a hard reset (see 6.3.2), logical unit reset (see 6.3.3) or |.T nexus loss (see 6.3.4) occurs,

a removable medium may have been changed,

the mode parameters associated with this I_T nexusshave been changed by a task received on anot
nexus (i.e., initiator ports share mode parameters,'see SPC-3),

the log parameters associated with this I_T nexusthave been changed by a task received on another |_]
(i.e., initiator ports share log parameters, see SPC-3),

the version or level of microcode has been-changed (see SPC-3),

another I_T nexus and the TAS bit was set to zero in the Control mode page associated with this I_T nex
SPC-3);

INQUIRY data has been changed (see SPC-3),

the logical unit inventory has‘been changed (see SPC-3),

the mode parameters in effect for the associated |_T nexus have been restored from non-volatile memd
SPC-3) or

any other event requiting the attention of the SCSI initiator device.

ntion conditiefTmay exist (e.g., a unit attention condition with an additional sense code set to POW
CURREDmay be followed by one with an additional sense code set to MICROCODE HAS BEEN CHAI

nit attention condition shall persist on the logical unit for the SCSI initiator port associated with each 1_T

en a command completes with a CHECK CONDITION status, sense data shall be returnéd’in the¢ same

rned, it
i in the

t affect
RL field

her | T

[ nexus

tasks received on this |_T nexus have been cleared by a task or a task management function associated with

us (see

ry (see

ical units may<gueue unit attention conditions. After the first unit attention condition is cleared, another unit

FR ON
IGED).

[ nexus
r of this

| the SCSI initiator port associated with the I_T nexus clears the condition as described in the remainde

sub

Clause:

If an INQUIRY command enters the enabled task state, the logical unit shall perform the INQUIRY command and
shall neither report nor clear any unit attention condition.

If a REPORT LUNS command enters the enabled task state, the logical unit shall perform the REPORT LUNS
command and shall not report any unit attention condition. For each logical unit accessible by the |_T nexus on
which the REPORT LUNS command was received, any pending unit attention condition established for the initiator
port associated with that |_T nexus as a result of a change in the logical unit inventory shall be cleared. Other
pending unit attention conditions shall not be cleared.
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If a REQUEST SENSE command enters the enabled task state while a unit attention condition exists for the SCSI
initiator port associated with the |_T nexus on which the REQUEST SENSE command was received, then the
logical unit shall return GOOD status and either

a) report any pending sense data as parameter data and preserve all unit attention conditions on the logical unit
or

b) report a unit attention condition as parameter data for the REQUEST SENSE command to the SCSI initiator
port associated with the |_T nexus on which the REQUEST SENSE command was received. The logical unit
may discard any pending sense data and shall clear the reported unit attention condition for the SCSI initiator
port associated with that I_T nexus.

If the logical unit has already generated the ACA condition (see 5.9.2) for a unit attention condition, the‘logical unit
shdll report the unit attention condition (i.e., option b) above).

If al command other than INQUIRY, REPORT LUNS or REQUEST SENSE enters the enabled task state while a
unit attention condition exists for the SCSI initiator port associated with the |_T nexus on which the command was
recgived, the logical unit shall terminate the command with a CHECK CONDITION status."The logical unit shall
proyvide sense data that reports a unit attention condition for the SCSI initiator port that,sent the command on the
I_T|nexus.

If allogical unit reports a unit attention condition with a CHECK CONDITION status’and the ua_INTLCK_cTRY field in
thel Control mode page contains 00b (see SPC-3) then the logical unit.shall clear the reported unit aftention
corjdition for the SCSI initiator port associated with that |_T nexus on theJegical unit. If the UA_INTLCK_CTRL field
corjtains 10b or 11b, the logical unit shall not clear unit attention conditions reported with a CHECK CONDITION
stafus.
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6 SCSI events and event notification model

6.1 SCSI events overview

SCSI events may occur or be detected in either

a) the SCSI device,
b) one or more SCSI ports within a SCSI device or
c) the application client, task manager or device server.

The detection of any event may require processing by the object that detects it.

Events that occur in the SCSI device are assumed to be detected and processed by all objects. within th
deyice.

When a SCSI port detects an event, it shall use the event notification services (see 6.4) to notify SCSI app
layer objects that the event has been detected.

e SCSI

lication

The events detected and event notification services usage depends on whether the,SCSI device is a SCY| target

deyice (see figure 34) or a SCSI initiator device (see figure 35). SCSI target/initiator devices shall use th
notlfication services defined for both SCSI target devices and SCSI initiator devices.

e event

SCSI Transport SCSI Application

Protocol Layer Layer
Processing a
LOGICAL
Power On UNIT RESET
Events task F
| management |
R |
| Power function ! Logical Unit
N On Reset

|
M Reset Lo _ Hard !
Events Reset B
Transport Reset
I | |
|
— |
LI—T I\IIEexui fo- oo - I_T Nexus
oss Evénts
Nexus Lost Loss
L ANJ 1]
Key
_____________ > Notification mechanism not
Event ( Condition j specified in this standard

Service Name specified in this standard

Figure 34 — Events and event notifications for SCSI target devices
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Figure 35 — Events and event notifications for SCSl initiator devices

6.4 Establishing a unit attention condition'subsequent to detection of an event

Tallle 29 shows the additional sense code that.a ogical unit shall use when a unit attention (see 5.9.7) i estab-
lished for each of the conditions shown in figure) 34 (see 6.1). A SCSI transport protocol may define a more gpecific
additional sense code than SCSI BUS RESET OCCURRED for reset events. The most specific condition |n table
29 known to the logical unit should be used to establish the additional sense code for a unit attention.

Table 29 — Unit attention.additional sense codes for events detected by SCSI target devices

Condition Additional Sense Code Specificfity
Logical unit is unable\to distin- | POWER ON, RESET OR BUS DEVICE RESET Lowest
guish between the'cenditions | OCCURRED
Power on POWER ON OCCURRED or
DEVICE INTERNAL RESET
Hard reset SCSI BUS RESET OCCURRED or
protocol specific
Logical unit reset BUS DEVICE RESET FUNCTION OCCURRED
|_T nexus loss |_T NEXUS LOSS OCCURRED Highest

NOTE The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET OCCURRED) are
based on usage in previous versions of this standard. The use of these unit attention condition names is not to be inter-
preted as a description of how the unit attention conditions are represented by any given SCSI transport protocol.
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A logical unit may use the |_T NEXUS LOSS OCCURRED additional sense code when establishing a unit attention
condition if

a)

b)

the SCSl initiator port to which the sense data is being delivered is the SCSI initiator port that was associated
with the |_T nexus loss and the logical unit has maintained all state information specific to that SCSI initiator

port since the |_T nexus loss, and

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 loss.

Otherwise, the logical unit shall use one of the less specific additional sense codes (e.g., POWER ON
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CURRED) when establisning a unit attention condition.

3 Conditions resulting from SCSI events

1 Power on

ver on is a SCSI device condition resulting from a power on event. When a SCSI device is powered on
se a hard reset.

power on condition applies to both SCSI initiator devices and SCSI target devices.
2 Hard reset
d reset is a SCSI device condition resulting from

a power on condition (see 6.3.1) or
A reset event indicated by a Transport Reset event notification (see 6.4).

definition of reset events and the notification of their detection is SCSI transport protocol specific.

h SCSI transport protocol standard that defines reset events shall specify a SCSI target port’s protocol
ons in response to reset events. Each SCSHtransport protocol standard that defines reset events should
bn those events result in the delivery ofa-Transport Reset event notification to the SCSI applications la

51 transport protocols may include reset events that have no SCSI effects (e.g., a Fibre Channel non-ini
D initialization primitive).

hard reset condition applies to both SCSI initiator devices and SCSI target devices.

CSl target port’s response to a hard reset condition shall include a logical unit reset condition (see 6.3.3
cal units to whiech,the SCSI target port has access. A hard reset condition shall not affect any other SCS
(s in the SCStarget device. However, the logical unit reset condition established by a hard reset ma
s that are.communicating via other SCSI target ports.

Althoughithe task manager response to task management requests is subject to the presence of access

tiorn

s~-as managed by ACCESS CONTROL OUT commands (see SPC-3), a hard reset condition shall

it shall

specific
specify
yer.
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) for all
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7

When a SCSI initiator port detects a hard reset condition, it should terminate all its outstanding Execute
Command procedure calls with a service response of SERVICE DELIVERY OR TARGET FAILURE. A hard reset condition
shall not affect any other SCSI initiator ports in the SCSI initiator device. However, the logical unit reset condition
established in a SCSI target device by a hard reset may affect tasks that are communicating via other SCSI initiator
ports.

A SCSI port’s response to a hard reset condition shall include establishing an |_T nexus loss condition (see 6.3.4)
for every I_T nexus associated with that SCSI port.
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6.3.3 Logical unit reset

Logical unit reset is a logical unit condition resulting from

a)

a hard reset condition (see 6.3.2) or

b) a logical unit reset event indicating that a LOGICAL UNIT RESET task management request (see 7.6) has

been processed.

The logical unit reset condition applies only to SCSI target devices.
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@stablishment for the logical unit should include establishing a unit attention with an additional sense cod

en responding 1o a logical unit reset condition, the logical unit shall

abort all tasks as described in 5.7,

clear all ACA conditions (see 5.9.2.5) in all task sets in the logical unit,

establish a unit attention condition (see 5.9.7 and 6.2),

initiate a logical unit reset for all dependent logical units (see 4.14) and

perform any additional functions required by the applicable command standards.

41 T nexus loss
nexus loss is a SCSI device condition resulting from

a hard reset condition (see 6.3.2) or
an I_T nexus loss event (e.g., logout) indicated by a Nexus Loss event notification (see 6.4).

|_T nexus loss event is an indication from the SCSI transport-protocol to the SCSI application layer thaf
us no longer exists. SCSI transport protocols may define |.T ‘nexus loss events.

h SCSI transport protocol standard that defines I_T nexus loss events should specify when those event
ne delivery of a Nexus Loss event notification to the \SCSI applications layer.

I_T nexus loss condition applies to both SCSkinitiator devices and SCSI target devices.

en a SCSI target port detects an |_T nexus+-oss, a Nexus Loss event notification indication shall be deliy
h logical unit to which the I_T nexus-has access. In response to the resulting I_T nexus loss condition g
shall take the following actions

abort all tasks received on thed” T nexus as described in 5.7,

clear all ACA conditions (see' 5.9.2.5) associated with the |_T nexus,

establish a unit attentien condition for the SCSI initiator port associated with the |_T nexus (see 5.9.7 3
and

perform any additional functions required by the applicable command standards.

e logical unitwetains state information for the |_T nexus that is lost, its response to the subsequent |_T]

NEXUS-LOSS OCCURRED.

elogical unit does not retain state information for the |_T nexus that is lost, it shall consider the subsequ

anl_ T

5 result

ered to
logical

nd 6.2)

nexus
e set to

ent| T

ne

establish a unit attention with an additional sense code set to POWER ON OCCURRED).

Us re-estaptistment, ifany, as the formatiom of a mew T nexus for whichthere s o pasttistory (e.g.,

When a SCSI initiator port detects an |_T nexus loss, it should terminate all its outstanding Execute Command
procedure calls and Send Task Management Request procedure calls for the SCSI target port associated with

the

I_T nexus with a service response of SERVICE DELIVERY OR TARGET FAILURE.
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6.4 Event notification SCSI transport protocol services

The SCSI transport protocol services described in this subclause are used by a SCSI initiator port or a SCSI target
port to deliver an indication to the SCSI application layer that a SCSI event has been detected.

All SCSI transport protocol standards should define the SCSI transport protocol specific requirements for imple-
menting the Nexus Loss indication and the Transport Reset indication described in this subclause and when
these indications are to be delivered to the SCSI applications layer.

The Nexus Loss and the Transport Reset indications are defined for both SCSI target devices and SCSI initiator
devices.

Ind|cation delivered to device servers and application clients:
Nexus Loss (IN(I_T Nexus ))

Argument description:

I_T Nexus: The specific |_T nexus that has been detected as lost.
Ind|cation delivered to device servers and application clients:
Transport Reset (IN(SCSI Port ))

Ardument descriptions:

SCSI Port:  The specific SCSI port in the SCSI device for which a transport reset was detected.
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7 Task management functions
7.1 Introduction

An application client requests the processing of a task management function by invoking the SCSI transport
protocol services described in 7.8, the collective operation of which is modelled in the following procedure call:

Service Response = Function name (IN(nexus ))

Th taclk mananamant funectinn namac ara crmmarizad in tahla 20
freSrHaHaGe e o cHO e Sare-Surirar e atabie-oo

Table 30 — Task Management Functions

Task Management Function Nexus Reference
ABORT TASK I TLQ 7.2
ABORT TASK SET I TL 7.3
CLEAR ACA I TL 7.4
CLEAR TASK SET I TL 7.5
LOGICAL UNIT RESET | TL 7.6
QUERY TASK I TLQ 7.7

Argument descriptions:

Nexus: An |_T Nexus, |_T_L Nexus or | /L _Q Nexus (see 4.12) identifying the fask or
tasks affected by the task management function.

|_T Nexus: A SCSl initiator port and SCSitarget port nexus (see 4.12).
I_T L Nexus: A SCSl initiator port, SCSPtarget port and logical unit nexus (see 4.12).
I_ T L _Q Nexus: A SCSlinitiator port, SCSI target port, logical unit and task tag nexus (see 4.12).

Selvice Response:

0]

>

b of the following SCSI transport protocadl-specific responses shall be returned:

FUNCTION COMPLETE: A task manager response indicating that the requested function is complete.
Unless another response is required, the task manager shall retudn this
response upon completion of a task management request supported py the
logical unit or SCSI target device to which the request was directed.

FUNCTION SUCEEEDED: An optional task manager response indicating that the requested fundtion is
supported and completed successfully. This task manager response shall only
be used by functions that require notification of success.

FUNETION REJECTED: An task manager response indicating that the requested function [is not
supported by the logical unit or SCSI target device to which the functign was
directed.

INCORRECT LOGICAL UNIT An optional task manager response indicating that the function requested
NUMBER: processing for an incorrect logical unit number

SERVICE DELIVERY The request was terminated due to a service delivery failure (see 3.1.112) or
OR TARGET FAILURE: SCSI target device malfunction. The task manager may or may not have
successfully performed the specified function.

Each SCSI transport protocol standard shall define the events comprising each of these service responses.
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The task manager response to task management requests is subject to the presence of access restrictions as
managed by ACCESS CONTROL OUT and ACCESS CONTROL IN commands (see SPC-3), as follows:

a) atask management request of ABORT TASK, ABORT TASK SET, CLEAR ACA or QUERY TASK shall not be

affected by the presence of access restrictions;

b) a task management request of CLEAR TASK SET or LOGICAL UNIT RESET received from a SCSI initiator
port that is denied access to the logical unit, either because it has no access rights or because it is in the

pending-enrolled state, shall not cause any changes to the logical unit and

c) the task management function service response shall not be affected by the presence of access restrictions.
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The task manager shall abort all tasks in the task set that were received on the specified |_T nexus as desc

5.7
ma

Oth
chd

3 ABORT TASK SET

ABORT TASK

juest:

Service Response = ABORT TASK (IN(L_T_L_Q Nexus))
Ecription:

5 function shall be supported by all logical units.

p task manager shall abort the specified task, if any, as described in 5:7)2. Previously established con
uding MODE SELECT parameters, reservations and ACA shall not be changed by the ABORT TASK fu

psponse of FUNCTION COMPLETE shall indicate that the task wasé@horted or was not in the task set. In eithg
SCSI target device shall guarantee that no further requests of responses are sent from the task.

SCSI transport protocol standards shall support the ABORT TASK task management function.

juest:

Service Response = ABORT TASK SET (IN(I_T_L Nexus))
ECription:

5 function shall be supported by all logical units.

Tasks received/on other |_T nexuses or in other task sets shall not be aborted. Performance of th
nagement function is equivalent to a series of ABORT TASK requests.

er previously established conditions, including MODE SELECT parameters, reservations and ACA shal
nged by the ABORT TASK SET function.

ditions,
nction.

I case,

ribed in
is task

not be

All SCSI transport protocol standards shall support the ABORT TASK SET task management function.
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7.4 CLEAR ACA

Request

Service Response = CLEAR ACA (IN(I_T_L Nexus))

Description:

This function shall be supported by a logical unit if it supports ACA (see 5.2).

Forn
mo

the CLEAR ACA task management function, the task set shall be the one defined by the TsT field in the
e page (see SPC-3).

An
fro

8.8| For a task with the ACA attribute (see 8.6.5) receipt of a CLEAR ACA function shall have the same e
receipt of an ABORT TASK function (see 7.2) specifying that task. If successful, this function shall be terrn
with a service response of FUNCTION COMPLETE.
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application client requests a CLEAR ACA using the faulted |_T nexus (see 3.1.33) to clear,amACA cq
the task set serviced by the logical unit. The state of all tasks in the task set shall be modified as desc

nts for task set management specified in clause 8.

service response for a CLEAR ACA request received from an |_T nexus other than the faulted |_T nex
FUNCTION REJECTED.

SCSI transport protocol standards shall support the CLEAR ACA task management function.

CLEAR TASK SET

juest:
Service Response = CLEAR TASK SETYIN(I_T_L Nexus))
Ecription:

5 function shall be supported.By:logical units supporting the full task management model (see 8.3.2) and
ported by logical unit supporting the basic task management model (see 8.3.3).

the CLEAR TASK SET-task management function, the task set shall be the one defined by the TsT fiel
ntrol mode page (see SPC-3).

asks in the task set shall be aborted as described in 5.7.
pending-status and sense data for the task set shall be cleared. Other previously established con

udingdMODE SELECT parameters, reservations and ACA shall not be changed by the CLEAR TAS
Ction.

Control

ndition
ribed in
ffect as
ninated

e task manager clears the ACA condition, any task within that task set may b€.completed subject to the fequire-

s shall

may be

0 in the

fitions,
K SET

All SCSI transport protocol standards shall support the CLEAR TASK SET task management function.
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7.6 LOGICAL UNIT RESET

Request:

Service Response = LOGICAL UNIT RESET (IN(L_T_L Nexus))

Description:

This function shall be supported by all logical units.

Before returning a FUNCTION COMPLETE response, the logical unit shall perform the logical unit resetfu
spqcified in 6.3.3.

NO[E Previous versions of this standard only required LOGICAL UNIT RESET support in logical units thatysupporte

hie
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The task manager shall return a response of FUNGCMON SUCCEEDED if the specified task is present in the task
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SCSI transport protocol standards shall support the LOGICAL UNIT RESET task management function.

QUERY TASK

juest:

Service Response = QUERY TASK (IN(I_T_L_Q Nexus))

Ecription:

S| transport protocols may or may not support QUERY. TASK and may or may not require logical units

e through SCSI target ports using such transport protocols to support QUERY TASK.

CTION COMPLETE if the specified task is not present in the task set.

Task management SCSI transport protocol services

p SCSI transport protocol seryvices described in this subclause are used by a SCSI initiator device an
et device to process a taskimanagement procedure call. The following arguments are passed:

Nexus: Anl_T Nexus, | _T_L Nexusorl T L Q Nexus (see 4.12).
Functionldentifier: Argument encoding the task management function to be performed.

SCSI tratisport protocol standards shall define the SCSI transport protocol specific requirements foi
nting the-Send Task Management Request, the Task Management Request Received indication, th
hagement Function Executed response and the Received Task Management Function Executed

nctions

acces-

set, or

d SCSI

imple-
e Task
confir-

mal

i6mSCSI transport protocol services described in this subclause.

A SCSI transport protocol standard may specify different implementation requirements for the Send Task
Management Request SCSI transport protocol service for different values of the Function Identifier argument.

All SCSI initiator devices shall implement the Send Task Management Request and the Received Task
Management Function Executed confirmation SCSI transport protocol services as defined in the applicable SCSI
transport protocol standards.

All SCSI target devices shall implement the Task Management Request Received indication and the Task
Management Function Executed response SCSI transport protocol services as defined in the applicable SCSI
transport protocol standards.
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