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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -
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FOREWORD

006(E)

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

2)

3)

4)

5)

6)

7

8)

9)

10)

Intq
tec

Thi
obt]

in this preparatory work. International governmental and non-governmental orgnizations liaising with ISO and IEC also patticipg
preparation.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC\. Draft Intg
requires approval by at least 75 % of the national bodies casting a vote.
The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an international cong
IEC, ISO and ISO/IEC Publications have the form of recommendations for international use‘and/are accepted by IEC and ISO
bodies in that sense. While all reasonable efforts are made to ensure that the technical contenct of IEC, ISO and ISO/IEC Publi
In order to promote international uniformity, IEC and ISO member bodies undertake toapply IEC, ISO and ISO/IEC Publications

the corresponding national or regional publication should be clearly indicated, in the latter.

ISO and IEC provide no marking procedure to indicate their approval ahd.cannot be rendered responsible for any equipment dg
be in conformity with an ISO/IEC Publication.

All users should ensure that they have the latest edition of thisxpublication.
No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts and member
technical committees and IEC or ISO member bodies-for any personal injury, property damage or other damage of any naturg
ever, whether direct or indirect, or for costs (includingjlegal fees) and expenses arising out of the publication of, use of, or relia

this ISO/IEC publication or any other IEC or IEC/ISO publications.

Attention is drawn to the normative referenctes cited in this publication. Use of the referenced publications is indispensable for th
application of this publication.

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

nnology equipment; of ISO/IEC joint technical committee 1: Information technology.

5 Internatienal Standard has been approved by vote of the memeber bodies, and the voting results
hined fromhe address given on the title page.

accurate, IEC or ISO cannot be held responsible for the way in which they are used or forany misinterpretation by any end uset.
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Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an‘International Standard

ensus of

opinion on the relevant subjects since each technical committee has representation from all interestediEC and ISO member boflies.

member
ations is

ranspar-

ently to the maximum extent possible in their national and regional publications: Any divergence between any ISO/IEC Publication and

clared to

5 of their
whatso-
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e correct

ISO and

rnational Standard\ISO/IEC 14776-412 was prepared by subcommittee 25: Interconnection of infofmation
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INTRODUCTION

General

The set of SCSI standards consists of this International Standard and the SCSI implementation standards (see
SCSI standards family).

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

SCBI standards family

sta

Figure 1 shows the relationship of this standard to the other standards and related projects in the/ SCS
ndards.
Device-Type Specific Command Sets
)
H
= Shared Command Set (for all device'types)
()
2
(5]
2
'.g SCSI Transport,Protocols
<
Interconnects
Figure:0.=— SCSI document structure
Lire 0 shows the general applicability-of the documents with respect to one another. Figure 0 does not

Fig
rels

tionship such as a hierarchy, protoeol stack or system architecture.

The functional areas identified(inyFigure 0 characterize the scope of standards within a group as follows:

Ard
req

De
de\

to & given device type and prescribe the requirements to be followed by a SCSI initiator device when s

cor
de\

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

Vice-Type Spécific Command Sets: Implementation standards that define specific device types incl
ice model for-€ach device type. These standards specify the required commands and behaviour that is

hmands:to a SCSI target device having the specific device type. The commands and behaviours for a
ice type may include reference commands and behaviours that are shared by all SCSI devices.

family

mply a

set and

Liding a
specific
ending
specific

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

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

For references, see bibliography.

The SCSI Architecture Model-2 (SAM-2) standard is divided into seven clauses and two annexes:

Clause1 Scope

Clause 2 Normative references

Clause 3 Definitions, symbols and abbreviations

Clause 4 SCSI architecture model

Clause 5 SCSI command model of the SCSI architecture

Clause 6 Task management functions common to SCSI devices
Clause 7 Task set management capabilities common to SCSI devices
Annex A Identifier and name definitions of the SCSI transport protocols
Anhnex B Terminology mapping

Bibliography
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 412: Architecture Model - 2 (SAM-2)

1 General

1.1

Thi
ab

L0

Thi
imp

An
an
ma

Ge
exd

Scope

5 part of ISO/IEC 14776 defines a reference model that specifies common behaviours for SCS1devices
tract structure that is generic to all SCSI I/O system implementations.

lementation requirements.

Precedence requirements
mplementation requirement specifies behaviour in terms of measurable or observable parameters that 4

mplementation. Examples of implementation requirements defined in this International Standard are th
hd descriptor block format and the status values to be returned upon command completion.

mple of a generic requirement is the hard reset behaviour specified in 5.9.6.

SCSIJ-Architecture Model - 2

Y Y Y

and an

5 International Standard specifies generic requirements that pertain to SCSI implementation standands and

pply to
e com-

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

SCSI Implementation SCSI Implementation e ole SCSI Implementation
Standard Standard Standard
Key: \ v /
Generic Implementation
. : SCSI
Requirements Requirements .
Implementation
- ----- -

Figure 1 — Requirements precedence

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 under the jurisdiction of ISO/IEC JTC 1/SC 25, the requirements
of this standard shall apply.
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The following referenced document is 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 14776-452, Information technology — Small Computer System Interface (SCSI) — Part 452: Primary Com-
mands-2 (SPC-2)

Fo

I all other references, see bibliography.
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3 Definitions, symbols, abbreviations and conventions

3.1 Definitions

For the purpose of this international standard the following definitions apply.

3.1
AC

A
A command

command performed by a task with the ACA attribute (see 3.1.4, 4.10, and 7.5.4).

3.1

2

additional sense code

ac
3.1

3.1

104 and SPC-2)

3

application client

an

3.1

bbject that is the source of SCSI commands

4

auto contingent allegiance (ACA)

oneg

3.1

5

blocked task state

wh

3.1

En in this state a task is prevented from completing due to a €A or ACA condition

6

blocking boundary

a tg
tas

3.1

byte

an
3.1
cal
act

3.1

state
7
B-bit construct
8
of invoking a procedure

9

clignt-server

rels
toq

3.1

tionship established between a pair of distributed entities where one (the client) requests the other (the
erform someoperation or unit of work on the client's behalf.

10

cli

nt

entlityvthat requests a service from a server
7 1

bmbination of the ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER fields in the._sense dg

of the possible conditions of a task set following the return of a CHECK"CONDITION status (see 5.9.1)

sk set boundary denoting a set of conditions that\inhibit tasks outside the boundary from entering the ¢

ta (see

nabled

server)

3.1.11

code value
defined numeric value, possibly a member of a series of defined numeric values, representing an identified and
described instance or condition. Code values are defined to be used in a specific field (see 3.1.35), in a procedure
input data parameter (see 3.6.2), in a procedure output data parameter, or in a procedure result

3.1.12
command
a request describing a unit of work to be performed by a device server
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A3

command descriptor block (CDB)
structure used to communicate a command from an application client to a device server. A CDB may have a fixed
length of up to 16 bytes or a variable length of between 12 bytes and 260 bytes

3.1

14

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

3.1[15

co
a tg
the

3.1

pleted task
TASK COMPLETE response are SCSI transport protocol specific

16

comnfirmation

res

3.1

bonse returned to a client or server that signals the completion of a service request

17

confirmed SCSI transport protocol service

ser

3.1

vice available at the SCSI transport protocol service interface that includes a confirmation of completion

18

contingent allegiance (CA)

ong

3.1

of the possible conditions of a task set following the return ofja CHECK CONDITION status (see 5.9.1)

19

comntrol mode page

the
cat
int

3.1

mode page that identifies the settings of several device server behaviours that may be of interest to a
on client or may be changed by an application client. Fields in the Control mode page are referenced b
nis standard and SPC-2 contains a complete definition of the Control mode page

20

cunrent task

a tg
of 4
Sp€

3.1

sk that has a data transfer SCSI tfansport protocol service request in progress (see 5.4.3) or is in the f
ending command status. Each SCSI transport protocol standard should define the SCSI transport p
cific conditions under which.-atask is considered a current task

21

dependent logical unit

ald
ald

3.1
dey
a tg

3.1

gical unit that is addréssed via some other logical unit(s) in a hierarchical logical unit structure (see 3.1.3
gical unit that is ata higher numbered level in the hierarchy than the referenced logical unit (see 4.13)

22
ice identifier
rmused by previous versions of this standard (see Annex B)

sk that has ended by returning a status and service response of TASK COMPLETE. The actual events)conpprising

n appli-
y name

rocess
rotocol

B), also

23

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

3.1

.24

device server
an object within a logical unit that processes SCSI tasks according to the requirements for task management
described in clause 7

3.1

.25

device service request
a request submitted by an application client conveying a SCSI command to a device server


https://standardsiso.com/api/?name=9f7102979681e939e9b3cc1b8558ab4f

14776-412 © ISO/IEC:2006(E) -15-

3.1.26
device service response
the response returned to an application client by a device server on completion of a SCSI command

3.1.27

domain

I/0 system consisting of a set of SCSI devices that interact with one another by means of a service delivery
subsystem

3.1.28

dofmant task state
when in this state a task is prevented from entering the enabled task state (see 3.1.29) due to the presg¢nce of
cerfain other tasks in the task set

3.1129

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|130
endled command
corppleted or aborted command

3.1131

faullted initiator port
S%I initiator port to which a CHECK CONDITION status was,returned. The faulted initiator port condition is
clegred when the CA or ACA condition resulting from the CHECK CONDITION status is cleared

3.1132

faullted task set
task set that contains a faulting task. The faulted.task set condition is cleared when the CA or ACA cgndition
resplting from the CHECK CONDITION status is cleared

3.1133
faulting command
a cpmmand that completed with a stafus'of CHECK CONDITION

3.1134
faullting task
a tgsk that has completed-with’a status of CHECK CONDITION

3.1135
field
a group of one_or.more contiguous bits, part of a larger structure such as a CDB (see 3.1.13) or sense dgta (see
3.11104)

3.1136

function complete
a %mmmmmmmng this

response are SCSI transport protocol specific

3.1.37

hard reset

a SCSI device action in response to a reset event in which SCSI target port performs the operations described in
5.9.6

3.1.38

hierarchical logical unit

an inverted tree structure for forming and parsing logical unit numbers (see 3.1.60) containing up to four addres-
sable levels (see 4.13)
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3.1.39
I_T nexus
a nexus between a SCSI initiator port and a SCSI target port (see 4.11)

3.1.40
I_T_L nexus
a nexus between a SCSI initiator port, a SCSI target port, and a logical unit (see 4.11)

3.1.4
I_T_L_Q nexus
a nEXUs between a SCSInitiator port, a SCSI target port, a logical unit, and a tagged (ask (se€ 4.717)

3.1{42
I_T| L_x nexus
eitferan |_T_L nexusoran |_T_L_Q nexus (see 4.11)

3.1}43

I/O|operation
opgration defined by an unlinked SCSI command, a series of linked SCSI commands or a task management
fungtion

3.1}44

imilementation 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{45
implementation option
an pption whose actualization within an implementation is-at the discretion of the implementor

3.1}46
initiator
term used by previous versions of this standard, (see Annex B)

3.1147
initiator device name
SCPBI device name of a SCSI initiator device (see 4.7.1)

3.1]48
initiator identifier
term used by previous versions of this standard (see Annex B)

3.1149
inifiator port identifier
vallie by which'a SCSI initiator port is referenced within a domain (see 4.7.1)

3.1{50
inifiator port name
a a SCSI

initiator port (see 4.7.1)

3.1.51

interconnect subsystem

one or more interconnects that appear as a single path for the transfer of information between SCSI devices in a
domain

3.1.52
in transit
information that has been sent to a remote entity but not yet received
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3.1.53
layer

subdivision of the architecture constituted by SCSI initiator device and SCSI target device elements at the same

level relative to the interconnect

3.1.54
linked CDB
CDB with the LINK bit in the CONTROL byte set to one

3.1.55

linfed command

ong in a series of SCSI commands processed by a single task that collectively make up a discrete /O opéera
sudh a series, each command is represented by the same |_T_L_x nexus, and all, except the last, haye)the
in the CDB CONTROL byte set to one

3.1156

logjical unit

SCEPI target device object, containing a device server and task manager, that implements a device mo
mahages tasks to process SCSI commands sent by an application client (see 4.8)

3.1|57

logical unit reset

a lggical unit action in response to a logical unit reset event in which the’logical unit performs the opé€
degcribed in 5.9.7

3.1|58
logical unit reset event
an pvent that triggers a logical unit reset from a logical unit@s)described in 5.9.7

3.1159
logical unit inventory
the|list of the logical unit numbers reported by a REPORT LUNS command (see SPC-2)

3.1|60
loglical unit number (LUN)
64-pit identifier for a logical unit

3.1161
logical unit option
optlon pertaining to a logical tmit whose actualization is at the discretion of the logical unit implementor

3.1162
lower level protocol (LLP)
protocol used to'earry the information representing upper level protocol transactions

3.1163
megdia.information
infgrmation stored within a SCSI device that is non-volatile (retained through a power cycle) and accessi

tion. In
LINK bit

el and

rations

ble to a

SCStnitiatordevice through the processing of SCStTommands

3.1.64
name

a label of an object that is unique within a specified context and should never change (e.g., the term name and

world wide identifier (WWID) may be interchangeable)

3.1.65
nexus

a relationship between two SCSI devices, and the SCSI initiator port and SCSI target port objects within those

SCSI devices (see 4.11)
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.66

non-faulted initiator port

asS

3.1
obj

CSl initiator port that is not a faulted initiator port (see 3.1.31)

.67

ect

an architectural abstraction or container that encapsulates data types, services or other objects that are related in
some way

3.1

peér-to-peer protocol service

as

3.1

peer entities

.68

brvice used by an upper level protocol implementation to exchange information with its peer

69

entfties within the same layer

3.1170

pending command

from the point of view of the application client, the description of command between the time that the application
cligiht calls the Send SCSI Command SCSI transport protocol service and the time one of the SCSI target device
responses described in 5.5 is received

31171

port

syrjonymous with SCSI port (see 3.1.91)

31172

prdcedure

an pperation that is invoked through an external calling.interface

31173

prdtocol

a specification and/or implementation of the-requirements governing the content and exchange of infofmation
pagsed between distributed entities through*the service delivery subsystem

31|74

prgtocol option

funption whose definition within-a SCSI transport protocol standard is optional

31175

qu¢ue

thelarrangement of tasks within a task set (see 3.1.126), usually according to the temporal order in which they were
crepted

3.1176

receiver

a client,or server that is the recipient of a service delivery transaction

3.1.77
reference model
a standard model used to specify system requirements in an implementation independent manner.

3.1.78

req

uest

a transaction invoking a service
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3.1

.79

request-response transaction
interaction between a pair of distributed, cooperating entities, consisting of a request for service submitted to an

ent

3.1

ity followed by a response conveying the result

.80

request-confirmation transaction
interaction between a pair of cooperating entities, consisting of a request for service submitted to an entity followed
by a response from the entity confirming request completion

3.1[81

re
asS

3.1

t event
CSI transport protocol specific event that triggers a hard reset from a SCSI device as described in\5:9.6

82

resjponse

atn

3.1
SC

pnsaction conveying the result of a request

83
S| application layer

The protocols and procedures that implement or issue SCSI commands and task‘management functions b

ser

3.1
SC
Ad
SC

31
SC
syn

3.1
SC

vices provided by a SCSI transport protocol layer.

84

S| device:

evice that contains one or more SCSI ports that are connected\to a service delivery subsystem and sup
S| application protocol.

85
S| device identifier
onymous with SCSI port identifier (see 3.1.92)

86
51 device name

y using

ports a

a ngme (see 3.1.64) of a SCSI device that is world wide unique within the SCSI transport protocol of & SCSI
dorpain in which the SCSI device has SCSI ports (see 4.7.6). The SCSI device name may be made available to
othpr SCSI devices or SCSI ports in‘that SCSI domain in SCSI transport protocol specific ways

3.1|187

SCPBI /0 system

an J/O system, consisting-of two or more SCSI devices, a SCSI interconnect and a SCSI transport protogol that
collectively interact tg-perform SCSI I/O operations

3.1|88

SCBI identifier

a tgrm used-by previous versions of this standard (see Annex B)

3.1|189

SCStinitiator device

a SCSI device containing application clients and SCSI initiator ports that originate device service and task
management requests to be processed by a SCSI target device. When used, this term 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
SC

.90
Sl initiator port

a SCSl initiator device object that acts as the connection between application clients and the service delivery
subsystem through which requests and responses 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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3.1.91

SCSI port
a 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 either a SCSI initiator port (see 3.1.90) or a SCSI target port (see 3.1.95)

3.1.92

SCSI port identifier
value by which a SCSI port is referenced within a domain. The SCSI port identifier is either an initiator port identifier
(see 3.1.49) or a target port identifier (see 3.1.117)

3.1
SC
an
of {
dor

31
SC
asS
req
usi

31
SC
as
ma
us§

3.1
SC
asS

3.1
SC
asS

3.1
SC
the
pro|

3.1

SC
as
ser

3.1

93
S| port name
ame (see 3.1.64) of a SCSI port that is world wide unique within the SCSI transport protocol of the 'SCSI

nain in SCSI transport protocol specific ways

94

Sl target device

CSI device containing logical units and SCSI target ports that receives device.service and task mana
uests for processing. When used, this term refers to SCSI target devices or SCSI target/initiator devices
ng the SCSI target/initiator port as a SCSI target port

95

Bl target port

CS| target device object that contains a task router and acts as‘the connection between device servers a
hagers and the service delivery subsystem through which reqliests and responses are routed. When this
d it refers to a SCSI target port or a SCSI target/initiator,port operating as a SCSI target port

96
Bl target/initiator device
CSI device that has all the characteristics of a:SCSI target device and a SCSI initiator device

97
S1 target/initiator port
CSI device resident object that has all the characteristics of a SCSI target port and a SCSI initiator port

98

S| transport protocol layer

protocol and services-used by a SCSI application layer to transport data representing a SCSI app
focol transaction

99

S| transport protocol service confirmation

gnal fromthe lower level SCSI transport protocol layer notifying the upper layer that a SCSI transport
vice request has completed

100

domain

hat SCSI port (see 4.7.7). The name may be made available to other SCSI devices or SCS| ports in that SCSI

pement
hat are

nd task
term is

ication

rotocol

SCSttransportprotocot service inmdication
a signal from the lower level SCSI transport protocol layer notifying the upper level that a SCSI transport protocol
transaction has occurred

3.1.101
SCSI transport protocol service request
a call to the lower level SCSI transport protocol layer to begin a SCSI transport protocol service transaction

3.1.102
SCSI transport protocol service response
a reply from the upper level protocol layer in response to a SCSI transport protocol service indication
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3.1

103

sender
a client or server that originates a service delivery transaction

3.1

.104

sense data
data returned to an application client as a result of an autosense operation, asynchronous event report, or
REQUEST SENSE command (see 5.9.4). Fields in the sense data are referenced by name in this standard. See
SPC-2 for a complete sense data format definition

3.1
selr
afi

3.1
ser
an

3.1
sel|
any

31
sern
any
tran

3.1
ser
the

log

3.1
ser

a re¢quest or response sent through the service delivery subsystem

3.1

sighal (noun)

ad

3.1

sighal (verb)

the

3.1

105
se key
eld in the sense data (see 3.1.104 and SPC-2)

106
ver
entity that performs a service on behalf of a client

107
vice
operation or function performed by a SCSI object that is invoked by other S€SI objects

108

vice delivery failure
non-recoverable error causing the corruption or loss of one 6r more service delivery transactions
sit

109

vice delivery subsystem

part of a SCSI I/O system that transmits service requests to a logical unit or SCSI target device and
cal unit or SCSI target device responses to a SCS| initiator device

110

vice delivery transaction

111

btectable asynchronous event possibly accompanied by descriptive data and parameters
112

act of generating)such an event

13

sta
dat
are

dard INQUIRY data
returned to an application client as a result of an INQUIRY command. Fields in the standard INQUIR
referenced by name in this standard and SPC-2 contains a complete definition of the standard INQUIR

vhile in

returns

Y data
Y data

forrmat

3.1.114
target
term used in previous versions of this standard (see Annex B)

3.1.115
target device name

asS

CSI device name (see 3.1.86) of a SCSI target device (see 4.7.2)
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3.1.116
target identifier
term used by previous versions of this standard (see Annex B)

3.1.117
target port identifier
a value by which a SCSI target port is referenced within a domain (see 4.7.2)

3.1.118

target port name
a S[CSTport name of a SCSItarget port or of a SCSI targetinitiator port when operating as a SCol target part (see
4.7{2)

3.11119
target/initiator device name
a SCSI device name (see 3.1.86) of a SCSI target/initiator device (see 4.7.3)

3.11120
task
an pbject within the logical unit representing the work associated with a command,‘or'a group of linked commands

311121

task management function
a tgsk manager service capable of being requested by an application client to affect the processing of one ¢r more
tasks

3.1{122

task management request
a re¢quest submitted by an application client, invoking atask management function to be processed by a task
mahager

3.1{123
task management response
the|response returned to an application client'by a task manager on completion of a task management reqyest

3.11124

task manager
a sperver within a logical unit thatieontrols the sequencing of one or more tasks and processes task management
fungtions.

3.11125

task router
an pbject in a SCSI target port that routes commands and task management functions between the service delivery
sullsystem (see 8.1.109) and the appropriate logical unit's task manager (see 3.1.124).

3.11126

task set
a graup of tasks within a logical unit, whose interaction is dependent on the task management (e.g., queuing), CA,
andACATEqUITEMENtS (SEE 4-8)

3.1.127

third-party command

SCSI command that requires a logical unit within a SCSI target device to assume the SCSI initiator device role and
send SCSI command(s) to another SCSI target device

3.1.128

transaction

a cooperative interaction between two entities, involving the exchange of information or the processing of some
request by one entity on behalf of the other
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3.1.129
unconfirmed SCSI transport protocol service
a service available at the SCSI transport protocol service interface that does not result in a completion confirmation

3.1.130
unlinked command
a SCSI command having the LINK bit set to zero in the CDB CONTROL byte

3.1.131
upper level protocol (ULP)
an ppplication-Speciiic protocol processed through Services provided Dy a lower level protocol

3.1|132
wakeup
a SCSI target port returning from the sleep power condition to the active power condition (see SPC-3)

3.11133
wakeup event
an pvent that triggers a wakeup from a SCSI target port as described in SPC-3

3.1{134

wel|l known logical unit
a Iqgical unit that only performs specific functions (see 4.9.9). Well known“ogical units allow an application ¢lient to
isslie requests to receive and manage specific information usually relating to a SCSI target device

3.11135
we|l known logical unit number (W-LUN)
thellogical unit number that identifies a well known logical unit

3.2 Acronyms

ACA Auto Contingent Allegiance (see 3.1.4)

AER Asynchronous Event Reporting (see 5.9.4.2)
CA Contingent Allegiance-(see 3.1.18)

CDB Command Descriptor Block (see 3.1.13)
LLP Lower Level Protocol (see 3.1.62)

LUN Logical Unit Number (see 3.1.60)

MMC-2 SCSI Multi-Media Commands -2

n/a Not Applicable

RAID Redundant Array of Independent Disks

SBC SCSJ-3 Block Commands

SCSI The’architecture defined by the family of standards described in the bibliography
SPI-4 SCSI Parallel Interface-4

SPC-2 SCSI Primary Commands-2

SPCs3 SCSI Primary Commands-3

SSC SCSI-3 Stream Commands ULP Upper Level Protocol (see 3.1.131)
\/BD Vital Product Data (an QDP-?)

W-LUN Well known logical unit number (see 3.1.135)

3.3 Keywords

3.3.1

invalid

a keyword used to describe an illegal or unsupported bit, byte, word, field or code value. Receipt by a device server
of an invalid bit, byte, word, field or code value shall be reported as error
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3.3.2
mandatory
a keyword indicating an item that is required to be implemented as defined in this standard

3.3.3
may
a keyword that indicates flexibility of choice with no implied preference (synonymous with "may or may not")

3.34
may not

ak

3.3

Eyword that Indicates Tlexiblility or choice with no Implied preterence (Ssynonymous with "may or may not

5

obsgolete

ak

3.3

pyword indicating that an item was defined in prior SCSI standards but has been removed from ‘this stan

6

opfion, optional

dard

keywords that describe features that are not required to be implemented by this standard. However, if any gptional
feajure defined by this standard is implemented, then it shall be implemented as defined in this standard

3.3|7

SCBI transport protocol specific

impglementation of the referenced item is defined by a SCSI transport protocol standard

3.3|8

reserved

a kpyword referring to bits, bytes, words, fields, and codecwalues that are set aside for future standardization. A

3.3

erved bit, byte, word, or field shall be set to zero, ordn accordance with a future extension to this sta
Cipients are not required to check reserved bits, bytes, words, or fields for zero values. Receipt of reserveg
les in defined fields shall be reported as error

9

shall

ak
me

3.3

hts to ensure interoperability with ather products that conform to this standard

10

should

ak
rec

3.3
ver
spq

eyword indicating flexibility-of choice with a strongly preferred alternative; equivalent to the phrase "it is 3
bmmended"

1"
dor specific
cificationcof the referenced item is determined by the SCSI device vendor

3.4

ndard.
d code

eyword indicating a mandatory requir€ment. Designers are required to implement all such mandatory fequire-

trongly

Editorial conventions

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

Upper case is used when referring to the name of a numeric value defined in this specification or a formal attribute
possessed by an entity. When necessary for clarity, names of objects, procedures, parameters or discrete states

are

capitalized or set in bold type. Names of fields are identified using small capital letters (e.g., NACA bit).

Callable procedures are identified by a name in bold type, such as Execute Command (see clause 5). Names of
procedural arguments are denoted by capitalizing each word in the name. For instance, Sense Data is the name of
an argument in the Execute Command procedure call.


https://standardsiso.com/api/?name=9f7102979681e939e9b3cc1b8558ab4f

14776-412 © ISO/IEC:2006(E) -25-

Quantities having a defined numeric value are identified by large capital letters. CHECK CONDITION, for example,
refers to the numeric quantity defined in table 23 (see 5.3.1). Quantities having a discrete but unspecified value are
identified using small capital letters. 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
observable behavior or value is specific to a given implementation standard.

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

If a conflict arises between text, tables or figures, the order of precedence to resolve the conflicts is text; then
tabfes; and Tinally figures. Not all tables or figures are fully described In the iext. lables show data format and
valjes.

Nofes do not constitute any requirements for implementors.

3.5 Numeric conventions

Digits 0 through 9 in the text of this standard that are not immediately followed by, lower-case "b" or "h" are decimal
valyies. Digits 0 and 1 immediately followed by lower case "b" are binary values,Digits 0 through 9 and the|upper-
cade letters "A" through "F" immediately followed by lower-case "h" are hexadecimal values.

Digits of large numbers are grouped by the use of spaces (e.g., 12 345,'not 12,345).

3.6 Notation conventions

3.6|1 Hierarchy diagram conventions

Higrarchy diagrams show how objects are related-to each other. The hierarchy diagram of figure 2, for eample,
shqws 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
corftains one or more section objects and zero or more figure objects.

Book

Table of Preface Chapter Index
contents

Outline Introductory 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.

3.6.2 Notation for procedures and functions

In {
sp4

Wh

Thi
pro

Wh

Ou

hiS standard, the model for functional INterfaces between entities 1S the callable procedure. Such intera
cified using the following notation:

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

ere:

Result: A single value representing the outcome of the procedurejorfunction.

Procedure Name: A descriptive name for the function to be performed.
Input-1, Input-2, ...: A comma-separated list of names identifying caller-supplied input data param
Output-1, Output-2, ...: A comma-separated list of names identifying output data parameters to be ret|
by the procedure.

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

5 notation allows data parameters to be specified ag’inputs and outputs. The following is an examy

cedure specification:

Found = Search (IN (Pattern, Item List), OUT\(fitem Found]))

ere:
Found = Flag

Flag, if set, indicates.that a matching item was located.
Lt Arguments:

Pattern = ... /* Definition of Pattern parameter */
Parameter containing the search pattern.

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

putArguments:

ces are

bters.

urned

le of a

tterm Found="tterm ... /“ftemfocated by the searchprocedure—7
This parameter is only returned if the search succeeds.
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3.6.3 Notation for state diagrams

All state diagrams use the notation shown in figure 3.

S0: State 0 S1: State 1
Actions taken on entry to SO Actions taken on entry to S1
— S0:$1 .

Transition from SO to S1

Th¢ state diagram is followed by a list of the state transitions, using'the transition labels. Each trangi
degcribed in the list with particular attention to the conditions that’cause the transition and special cor
relgted to the transition to occur . Using figure 3 as an example, thetransition list might read as follows:
Transition S0:81: This transition occurs when state SO is exited and state S1 is entered.

Transition S$1:S0: This transition occurs when state S4.is exited and state SO is entered.

Transition S0:S0: This transition occurs when state SO transitions to itself. The reason for a transition fror
itsdlf is to specify that the actions taken whenever state SO is entered are repeated every time the transition

A slystem specified in this manner has the_following properties:

a)
b)
c)

. B S1:S0 —
T soStOI'tSO If_>\ Transition from S1 to SO
ransition from o itse

Transition labels

Figure 3 — Example state diagram

time elapses only within discrete states;

state transitions are logically instantaneous; 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.

tion is

ditions

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

placed into perspective within the overall SCSI Architecture model;

b) identify areas for developing standards and provide a common reference for maintaining consistency

amaonatralatad-standarde ca that indanandant taamec af avnarte mav ek nradiictinvalhy, and mdana
OG- Herate Sttt aS—Sotratae peRae i tea S O-ExpetS—Thcty FoaHCth ery—aha—it

dently

The
SC
ext
stal
lim
in g
m
add
net|
the

D

Thd
bet
mal

Thq
bet
typ
tas
SC
phy
tha

Se
ser
by
andg

Re
ser|
lay

...... p indepe
on the development of standards within each functional area; and

c) provide the foundation for application compatibility across all SCSI interconnect and SCSHtr
protocol environments by specifying generic requirements that apply uniformly to all.impleme]
standards within each functional area.

development of this standard is assisted by the use of an abstract model. To specify thetexternal 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 applicationstorinteroperate with SCSI
ny SCSI interconnect and SCSI transport protocol environment. The model does not address other 1
hts that may be essential to some 1/0O system implementations sueh as the mapping from SCSI
resses to network addresses, the procedure for discovering SCSI devices on a network, and the defin
vork authentication policies for SCSI initiator devices or SCSI target-devices. These considerations are
scope of the architecture model.

set of SCSI standards specifies the interfaces, functions;y;and operations necessary to ensure interopg
veen conforming SCSI implementations. This standard.is-a functional description. Conforming impleme
y employ any design technique that does not violate\interoperability.

b SCSI architecture model is described in termg0f objects (see 3.1.67), protocol layers and service int
lveen objects. As used in this standard, objects are abstractions, encapsulating a set of related functior
bs, and other objects. Certain objects, such’'as an interconnect, are defined by SCSI, while others, su
, are needed to understand the functioning of SCSI but have implementation definitions outside the s
S1. That is, although such objects exhibit well-defined and observable behaviors, they do not exist as s
sical elements. An object may be a‘single numeric parameter, such as a logical unit number, or a comple
performs a set of operations.orservices on behalf of another object.

vice interface is the client-server model described in 4.2. The structure of a SCSI I/O system is specifie
jefining the relationship among objects. The set of distributed services to be provided are specified in ¢
clause 6.

Juirements_that apply to each SCSI transport protocol standard are specified in the SCSI transport
vice modeldescribed in 5.4 and 6.9. The model describes required behavior in terms of layers, objects
prs and-SCSI transport protocol service transactions between layers.

Ansport
ntation

ior of a
. Only
rin this
cts are
levices
equire-
device
ition of
putside

erability
tations

prfaces
s, data
Ch as a
cope of
pparate
X entity

vice interfaces are defined between distributed objects and protocol layers. The template for a distributed

0 in 4.4
ause 5

rotocol
5 within
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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.

Ve N Client-Server Transaction Ve N
Client Server
| Server Request >>
-— —— _Server Response |
L _ _ Pocdsenice Tl
scs Interface Yo
Init- Tar-
jator get
Port Port
x N
, O
: : X
Service Delivery Subsystem
A

Figure 4 — Client=Server model

A dient-server transaction is represented as a remote procedure call with inputs supplied by the caller (the|client).
The procedure is processed by the server and retusns outputs and a procedure status. A client directs requests to
a remote server, via the client's service delivery .subsystem, and receives a completion response or a failurg notifi-
catlon. The request identifies the server and th@ service to be performed and includes the input data. The response
corjveys the output data and request status. The function of the service delivery subsystem is to transport an
errpr-free copy of the request or respense between sender and receiver. A failure notification indicateg that a
corjdition has been detected, such as‘areset or service delivery failure, that precludes request completion.

As geen by the client, a request'becomes pending when it is passed to the SCSI initiator port for transmissipn. The
request is complete when the;Server response is received or when a failure notification is sent. As seen by the
serpyer, the request becomes pending upon receipt and completes when the response is passed to its gervice
dellvery subsystem for ‘return to the client. As a result there may be a time skew between the server and|client's
perception of requeSt status and logical unit state. All references to a pending command or task management
fungtion in this standard are from the application client's point of view.

Clignt-servef.relationships are not symmetrical. A client may only originate requests for service. A server may only
respond to'such requests. The client calls the server-resident procedure and waits for completion. From the|client's
point ef.\view, the behavior of a remote service invoked in this manner is indistinguishable from a convgntional
progedure call. In this model, confirmation of successful request or response delivery by the sender is not rqgquired.
The model assumes that delivery failures are detected by the client's SCSI port or within service delivery
subsystem.
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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 SCSI
commands such as reading from or writing to the media. Each pending SCSI 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.

/5 Logical
Unit

icati Device Service Request
Apgllli(;ttlon - — - — aue —» Device

Device Service Response Server

) == — Task B
|/ E_sk Management Response_ Manager | | |

- -

Initiator Device Target Device

Figure 5 — SCSI client-server model

All requests originate from application clients residing'avithin a SCSI initiator device. An application glient is
independent of the interconnect and SCSI transport protocol. In an implementation, an application client may corre-
spgnd to the device driver and any other code within:the operating system that is capable of managing I/O requests
witlhout requiring knowledge of the interconnect\or SCSI transport protocol. In the architecture model, an appli-
catlon client creates one or more application, Client tasks each of which issues a single SCSI command, sgries of
linded SCSI commands, or task management function. Application client tasks are considered to be part |of their
parent application client. An application-client task ceases to exist once the command, series of linked commands,
or fask management function ends. Censequently, there is one application client task for each pending command,
ser|es of linked commands, or task.management request.

As plescribed in 4.2, each request takes the form of a procedure call with arguments and a status to be returped. An
application client may request processing of a SCSI command through a request directed to the device| server
within a logical unit. Eaeh device service request contains a CDB, defining the operation to be performed, along
with a list of command Specific inputs and other parameters specifying how the command is to be procegsed. If
sugported by a logical unit, a sequence of linked commands may be used to define an extended I/O operatfon.

A task is an‘object within the logical unit representing the work associated with a command or series of linked
commands.. A new command or the first in a series of linked commands causes the creation of a task. The task
pergists.until a command completion response is sent or until the task is ended by a task management fungtion or
exdeption condition. For an example of the processing for a single command see 5.8.1. For an example of linked
command processing see 5.8.2.

An application client may request processing of a task management function through a request directed to the task
manager within the logical unit. The interactions between the task manager and application client when a task
management request is processed are shown in 6.10.
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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, and related information. A SCSI device contains application clients or device servers or both and
the infrastructure to support them.

[ - - loSusterg— |

tana
MY IyotllIrnl

Service Delive%} 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.

Domain
Service Delivery,
SC.Sl Subsystem
Device
Application Logical Port Interconnect
Client Unit Subsystem
Device Task Set Task o LTask
Server (Queue) Manager - \‘ Router
Untagged Tagged .«
Task Task\\?\\

Figure(7 = Overall SCSI domain model
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4.5

SCSI domain

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

A S
orig

port or a SCSI target/initiator port. A SCSI device containing logical units-that service commands is called
target device and receives commands through a SCSI target port or a SCSI target/initiator port. The

del
cat
SYS

4.4

4.6

The
(se

SCsSi
Domain
, |
' |
Service Delivery
SC.SI Subsystem
Device
|
| |
SCSI SCSI
Initiator Port Target Port

Figure 8 — SCSI domain model
CSl device is an object that originates or services SCSI commands. As described in 4.7, when a SCSI

inates a command it is called a SCSI initiator device and that commangd-is transmitted through a SCSI

very subsystem connects all the SCSI ports in the SCSI domain, providing a mechanism through whic
on clients and device servers communicate (see 4.6). Thehoundaries of a SCSI domain are establisheq

The service delivery subsystem
1 The service delivery subsystem object
service delivery subsystem conngcts'SCSI ports (see 3.1.91) and is composed of an interconnect subj
b figure 9).
Service
Delivery
Subsystem
Interconnect
Subsystem

Figure 9 — Service delivery subsystem model

tem implementor, within the constraints of a specific SCSl.transport protocol and interconnect standards.

device
nitiator
A SCSI
service
h appli-
by the

System

The interconnect subsystem is a set of one or more interconnects that appear to a client or server as a single path
for the transfer of requests, responses, and data between SCSI devices.

The service delivery subsystem is assumed to provide error-free transmission of requests and responses between
client and server. Although a device driver in a SCSI implementation may perform these transfers through several
interactions with its SCSI transport protocol layer, the architecture model portrays each operation, from the
viewpoint of the application client, as occurring in one discrete step. In this model, the data comprising an outgoing
request is sent in a single package containing all the information required to process the remote procedure call.
Similarly, an incoming server response is returned in a package enclosing the output data and status. The request
or response package is sent when it is passed to the SCSI port for transmission; it is in transit until delivered and
received when it has been forwarded to the receiver via the destination SCSI device's SCSI port.
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.2 Synchronizing client and server states

The client is usually informed of changes in server state through the arrival of server responses. In the architecture
model such state changes occur after the server has sent the associated response and possibly before the
response has been received by the SCSI initiator device. For example, the SCSI target device changes state upon
processing the Send Command Complete procedure call (see 5.4.2), but the SCSI initiator device is not informed
of the state change until the Command Complete Received SCSI transport protocol service confirmation arrives.

Some SCSI transport protocols may require the SCSI target device to verify that the response has been received
successfully before completing a state change. State changes controlled in this manner are said to be synchro-
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lag between the occurrence of a state change within the SCSI target device and the SCSI initiator-d
reness of that change.
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3 Request/Response ordering

his standard, request or response transactions are said to be in order‘if-relative to a given pair of send
biving SCSI ports, transactions are delivered in the order they were sent.

ender may occasionally require control over the order in whieh,jts requests or responses are presente
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4.7 SCSI devices

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

-35-

A SCSil initiator device contains at least one SCSI initiator port and is capable of originating SCSI commands and
task management requests (see 4.7.1). A SCSI target device contains at least one SCSI target port and is capable
of processing SCSI commands and task management requests (see 4.7.2). A SCSI target/initiator device contains
at least one SCSI target/initiator port and is capable of originating and processing SCSI commands and task
management requests (see 4.7.3). To be functional, a SCSI domain needs to contain a SCSI target port or a SCSI

tar

et/initiator port operating as a SCSI target port and a SCSI initiator port or SCSI target/initiator port operating as

a SCSl initiator port.

4.7

1 SCSil initiator device

A JCsSil initiator device (see figure 10) contains:

An

An
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An
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a) Zero or more initiator device names;

name; and
c) One or more application clients.

b) One or more SCSI initiator ports each containing an initiator port identifier and an optional initia

SCSI Initiator
Device

Initiator Device

SCSI
Name Initiatof’Port

Application

Client

Initiatqr Port
‘Name

Initiator Port
Identifier

Figure 10 — SCSil initiator device model
nitiator port identifier is a value‘that is the SCSI port identifier (see 4.7.4) for an initiator port.
initiator device name is-a hame (see 3.1.64) that is a SCSI device name (see 4.7.6) for a SCSI initiator
CSl initiator deviceshall have no more than one initiator device hame for each supported SCSI transport

focol. A SCSI transport protocol standard may place additional requirements on initiator device names.

initiator port.name is a name (see 3.1.64) that is the SCSI port name (see 4.7.7) for the initiator port.
sport pratocol standard may place additional requirements on initiator port names.

Application clients are the sources of commands and task management functions.

for port

device.

A\ SCSI

4.7

Z SColtarget device

A SCSi target device (see figure 11) contains:

a) Zero or more target device names;

b) One or more SCSI target ports each containing a task router, SCSI target port identifier, and an optional

target port name; and
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c) One or more logical units.
SCSI Target
Device
I I
Target Device | SCSI I Logical
Name Target Port Unit
y | | y
I I I
Target Port Target Port Task Router
Name Identifier
Figure 11 — SCSl target device model
A JCsSil target port identifier is a value that is a SCSI port identifier (see 4.7.4) for a SCSI target port.
A target device name is a name (see 3.1.64) that is a SCSI device name (see4,7.6) for a SCSI target dgvice. A
SCEBI target device shall have no more than one target device name for each’supported SCSI transport profocol. A
SCEBI transport protocol standard may place additional requirements on targét device names.
A target port name is a name (see 3.1.64) that is the SCSI port riame (see 4.7.7) for the target port. A SCSI

transport protocol standard may place additional requirements ondarget port names.

A task router routes commands and task management functigns between the service delivery subsystem and the

appropriate logical unit's task manager (see 4.7.5).

A lggical unit is the object to which SCSI commands.are addressed. One of the logical units within the SCS
de\ice shall be accessed using the logical unit number zero. See 4.8 for a description of the logical unit.

| target
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4.7.3 SCSIl target/initiator device

A SCSiI target/initiator device (see figure 12) contains:

a) Zero or more target/initiator device names;

b) One or more SCSI target/initiator ports each containing a task router, target port identifier, an initiator port

identifier, an optional target port name and an optional initiator port name;
c) One or more logical units; and
d) One or more application clients.

SCsl
Target/Initiator
Device
I
I I I |
SCsSI 2 , AN
Target/Initiator Targgt/l nitiator Log|_cal Applllcanon
Port Device-Name Unit Client
: J
I I I I |
Task Router Target Port Target Port Initiaton Port Initiator Port
Identifier Name Identifier Name
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A target/initiator device name is a name (see 3.1.64).that is a SCSI device name (see 4.7.6) for a SCSI
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Figure 12 — SCSiI target/initiator device model
target port identifier and the initiator port identifier are values  containing a SCSI port identifier (see 4.7.

51 target/initiator port. The target port identifier and the initiator port identifier may or may not be identica

ator device. A SCSI target/initiator device shall have no more than one target/initiator device name f
ported SCSI transport protocol. A SCSI transport protocol standard may place additional requiremd
et/initiator device names.

 target port name and initiator port name are names (see 3.1.64) that are the SCSI port name (see 4.
target/initiator port when operating-as'a target port and initiator port, respectively. The target port name

Nts on target port names and-nitiator port names.

en the SCSI target/initiator-device is operating as a SCSI target device a task router routes the commar
management functions’/between the service delivery subsystem and the appropriate logical unit (see 4

pgical unit is the~object to which SCSI commands are sent. One of the logical units within the SCSI
ator device shall'be accessed using the logical unit number zero. See 4.8 for a description of the logical

en the SCSI target/initiator device is operating as a SCSI initiator device an application client is the sg
hmands-and task management functions.

4.7

1) for a
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target/
br each
bNts on

7.7) for
and the

ator port name may or may not be‘identical. A SCSI transport protocol standard may place additional equire-

ds and
7.5).

target/
unit.

urce of

4-SCSlportidentifier

The SCSI port identifier is equivalent to SCSI identifier. The SCSI port identifier object represents either an initiator
port identifier for a SCSI initiator port, or a target port identifier for a SCSI target port. SCSI port identifier is used
when either a SCSI initiator port or SCSI target port is applicable or when other context in the description identifies

the

4.7

SCSl initiator port or SCSI target port usage.

.5 SCSI task router

The task router routes tasks 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 5.9.3. Any task management function that
is not sent to a specific logical unit shall be broadcast to all logical units known to the task router.
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.6 SCSI device name

A SCSI device name is an optional name (see 3.1.64) 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. A SCSI device may have more
than one name if that device has SCSI ports in different SCSI transport protocol domains. A SCSI device shall
have no more than one name for each supported SCSI transport protocol. 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 is not required.

A SCSI transport protocol standard may require that a SCSI device include a SCSI device name if the SCSI device

has
to d

4.7

A S

SCSTports in a SCST domain of that SCSIT ransport protocol. The SCSI device name may be made.a
ther SCSI devices or SCSI ports in a given SCSI domain in SCSI transport protocol specific ways.

7 SCSI port name

CSI port name is an optional name (see 3.1.64) of a SCSI port that is world wide unigUe within th

trafsport protocol of the SCSI domain of that SCSI port. A SCSI port may have at most ene name. A SQ
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he shall never change and may be used to persistently identify a SCSI initiator port or SCSI target
texts similar to those where a SCSI port identifier (see 4.7.4) may be used.

CSil transport protocol standard may require that a SCSI port include a SCSI port name if the SCSI por
51 domain of that SCSI transport protocol. The SCSI port name may be.made available to other SCSI
ECSI ports in the given SCSI domain in SCSI transport protocol specific ways.
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4.8

Logical units

A logical unit (see figure 13) contains:

a) A logical unit number;
A) If access controls (see SPC-3) are not in effect, one logical unit number per logical unit; or

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) A device server;
c) A task manager; and

A lggical unit number is a field (see 4.9) containing up*to 64 bits that identifies the logical unit within a SCS
ice when accessed by a SCSI target port. If anyllegical unit within the scope of a SCSI target device includes

dey
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more tagged tasks and zero or more untagged tasks.

Logical

Unit

I
' | ' |
Logical Unit Device Task Task
Number Server Set Manager
|
| |
Untagged ) \‘Tagged
Task Task

Figure 13 — Logi¢abunit model

endent logical units in its composition, all logical unit numbers within the scope of the SCSI target devi
e the format described in 4.9.4. Otherwisesthe logical unit numbers should have the format described in

evice server is the object that processes the operations requested by the received commands.

task manager controls the sequéencing of one or more tasks within a logical unit. The task manager also
the task management functions specified in clause 6. There is one task manager per logical unit.

order in which task management requests are processed is not specified by this standard. This standa
require in-order delivery of such requests, as defined in 4.6.3, or processing by the task manager in th
pived. To guarantee the processing order of task management requests referencing a specific logica
S| initiator port. Should not have more than one such request pending to that logical unit.

sk set isc€omposed of zero or more untagged tasks or a combination of zero or more tagged tasks and

d) One or more task sets each of which may contain zero or more untagged tasks or a combinationcof|zero or

| target

e shall
4.9.3.

carries

d does
e order
unit, a

Zero or
set.

ask set

etermine Yy the requirements Tor task set management specitie r

equire-

ments specified in 5.9.1. The number of task sets per logical unit and the boundaries between task sets are
governed by the TsT field in the Control mode page (see SPC-2).
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4.9 Logical unit numbers

4.9.1 Logical unit numbers overview

All logical unit number formats described in this standard are hierarchical in structure even when only a single level
in that hierarchy is used. The HISup bit shall be set to one in the standard INQUIRY data (see SPC-2) when any
logical unit number format described in this standard is used. Non-hierarchical formats are outside the scope of this
standard.

49

2 LUN O address

Al
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SC

To

4.

©

Wh

SCSI devices shall accept LUN 0 as a valid address. For SCSI devices that support the hierarchicaliadd
el the LUN 0 shall be the logical unit that an application client addresses to determine information ab
51 target device and the logical units contained within the SCSI target device.

hddress the LUN 0 of a SCSI device the peripheral device address method shall be used:

3 Single level logical unit number structure

en the single level subset format is used, the HISuP bit shall be set to one i the standard INQUIRY d4

ressing
out the

ta (see

SP{-2) returned by the logical unit with the logical unit number zero.
If a|SCSI target device contains 256 or fewer logical units, none of which are dependent logical units (see 4.13) or
extended addressing logical units (see 4.9.8), then its logical unit numbers shall have the format shown in fable 1,
thay is a single level subset of the format described in 4.13.
Table 1 — Single level logical unit number sttucture for 256 or fewer logical units
Bit
Byte 7 6 5 4 3 2 1 (

0 ADDRESS METHOD (00b) BUS IDENTIFIER (00h)

1 SINGLE LEVEL LUN (00h to FFh, inclusive)

2 (MSB)

Null second level LUN (0000h)

3 (LSB)

4 (MSB) Null third level LUN (0000h)

5 (LSB)

6 (MSB) Null forth level LUN (0000h)

7 (LSB)
All'Jogical unit namber structure fields shall be zero except the SINGLE LEVEL LUN field (see table 1). The yalue in
the[sINGLE LEVELLUN field shall be between 0 and 255. The 00b in the ADDRESS METHOD field and the 00h in the
BUS IDENTIEIER field specify addressing for a logical unit at the current level (see 4.9.4).
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If a SCSI target device contains more than 256 and less than 16 385 logical units, none of which are dependent
logical units (see 4.13) or extended addressing logical units (see 4.9.8), then its logical unit numbers that are
greater than 255 shall have the format shown in table 2, that is a single level subset of the format described in 4.13.
Logical unit numbers between 0 and 255 should have the format shown in table 1 but may have the format shown
in table 2.

Table 2 — Single level logical unit number structure for 257 to 16 384 logical units

Bit
Byte 7 6 5 4 3 2 1 0
0 ADDRESS METHOD (01b) (MSB)
1 SINGLE LEVEL LUN (0100h 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 forth level LUN (0000h)
7 (LSB)

All'Jogical unit number structure fields shall be zero except the SINGLE KEVEL LUN field (see table 2). The yalue in
the[sINGLE LEVEL LUN field shall be between 256 and 16 383. The 01b.in the ADDRESS METHOD field specifies flat
address space addressing for a logical unit at the current level (see4.9.7).
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4.9.4 Eight byte logical unit number structure

The eight byte logical unit number structure (see table 4) allows up to four levels of SCSI devices to be addressed
under a single SCSI target device. 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

tabje 3and figure 14).
SCPI devices shall keep track of the addressing information necessary to transmit information backithrqugh all
intgrvening layers to the task’s originating SCSI initiator port.
Bytes 0 2 3 4 5 6
A C | D E | F G Level 1
| |
\?]
C E | F G | H 5\\0 Level 2
| |
Q
E G | H 0 | 0 0 Level 3
| |
\ %4
\%\‘0
G 0 | 0 0 | 0 0 Level 4
| |

Figure 14 — Eight.Byte logical unit number structure adjustments

Table 3 —Eight byte logical unit number structure adjustments

Byte position
Old New
0&1 Moves to | Not Used
2&3 Moves to 0&1
4&5 Moves to 2&3
6&7 Moves to 4&5
N/A zero fill 6&7
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The eight byte logical unit number structure requirements as viewed from the application client are shown in table

4.
Table 4 — Eight Byte logical unit number structure
Bit
Byte 7 6 5 4 3 2 0
0 (MSB)
FIRST LEVEL ADDRESSING
1 (LSB)
2 (MSB)
SECOND LEVEL ADDRESSING
3 (LSB)
4 (MSB)
THIRD LEVEL ADDRESSING
5 (LSB)
6 (MSB)
FOURTH LEVEL ADDRESSING
7 (LSB)
The FIRST LEVEL ADDRESSING field specifies the first level address of a SCSI device. See table 5 for a definition of
the|FIRST LEVEL ADDRESSING field.
Thé¢ SECOND LEVEL ADDRESSING field specifies the second level address of a SCSI device. See table |5 for a
defl|nition of the SECOND LEVEL ADDRESSING field.
The THIRD LEVEL ADDRESSING field specifies the third level address of a SCSI device. See table 5 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 5 for a dg¢finition
of the FOURTH LEVEL ADDRESSING field.
The¢ SCSI device pointed to in the FIRST LEVEL ADDRESSING, SECOND LEVEL ADDRESSING, THIRD LEVEL ADDRESSING,
and FOURTH LEVEL ADDRESSING fields may be.any physical or logical device addressable by an application dlient.
Table’5 — Format of addressing fields
Bit
Byte 7 6 5 4 3 2 (
h-1 ADDRESS METHOD (MSB)
n ADDRESS METHOD SPECIFIC (L$B)
The ADDRESS MEFHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See table 6 for the gddress
methods defined for the ADDRESS METHOD field. The ADDRESS METHOD field only defines address methpds for

entlties that are ‘directly addressable by an application client.

Table 6 — ADDRESS METHOD field values

Ccode Description Reference
10b Logical unit addressing method 4.9.5
00b Peripheral device addressing method 4.9.6
01b Flat space addressing method 4.9.7
11b Extended logical unit addressing method 4.9.8
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4.9.5 Logical unit addressing method

If the logical unit addressing method is selected the SCSI device should relay the received command 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.

NOTE 1 - A SCSI device may filter (i.e., not relay) commands to prevent commands with deleterious effects from
reaching a dependent logical unit (e.g., a WRITE command directed to a logical unit that is participating in a RAID
volume).

Se¢ table 7 for the definition of the ADDRESS METHOD SPECIFIC field used when the logical unit addressingimgthod is
selected.

Table 7 — Logical unit addressing

Bit
Byte 7 6 5 4 3 2 1 (
h-1 1 0 TARGET
n BUS NUMBER LuN

The TARGET field, BUS NUMBER field, and LUN field address the logical unit.te"which the received command shall be
relgyed. The command shall be relayed to the logical unit specified by the LuN field within the SCSI target| device
spqcified by the TARGET field located on the bus specified by the Bus NUMBER field. The SCSI target devige infor-
mation in the TARGET field may be a target port identifier (see 4<7'2) or it may be a mapped representatipn of a
target port identifier, when the range of possible target port identifiers is too large to fit in the TARGET field.

NOTE 2 - The value of target port identifiers within the TARGET field are defined by individual standards. (e.g., SC$§
Parallel Interface -2 standard defines target port identifiers-to be in the range 0 to 7, 0 to 15, and 0 to 31).

4.9]6 Peripheral device addressing method

If the peripheral device addressing method is selected the SCSI device should relay the received command 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.

NOTE 3 - A SCSI device mayfilter (i.e., not relay) commands to prevent commands with deleterious effects from

reaching a dependent logdical unit (e.g., a WRITE command directed to a logical unit that is participating in a RAID
volume).

Se¢ table 8 for the defjnhition of the ADDRESS METHOD SPECIFIC field used when the peripheral device addfessing
method is selected:

Table 8 — Peripheral device addressing

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

The BUS IDENTIFIER field identifies the bus or path that the SCSI device shall use to relay the received command.
The BUS IDENTIFIER field may use the same value encoding as the Bus NUMBER field (see 4.9.5). However, bus
identifier zero shall specify that the command is to be relayed to a logical unit within the SCSI device at the current
level.

The TARGET/LUN field specifies the address of the peripheral device to which the SCSI device shall relay the
received command. The meaning and usage of the TARGET/LUN field depends on whether the BUS IDENTIFIER field
contains zero.
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A BUS IDENTIFIER field of zero specifies a logical unit at the current level. This representation of a logical unit may be
used either when the SCSI device at the current level does not use hierarchical addressing for assigning LUNs to
entities or when the SCSI device at the current level includes entities that need LUNSs but are not attached to SCSI
buses (e.g., fans, cache, controllers, etc.). When the BUS IDENTIFIER field contains zero, the command shall be
relayed to the current level logical unit specified by the TARGET/LUN field within or joined to the current level SCSI
device.

A BUS IDENTIFIER field greater than zero represents a SCSI domain that connects a group of SCSI devices to the
current level SCSI device. Each SCSI domain shall be assigned a unique bus identifier number from 1 to 63. These
bus identifiers shall be used in the Bus IDENTIFIER field when assigning addresses to peripheral devices attached to
the[STST domains. When the BUS IDENTIFIER 1Ield IS greater than zero, the command shall be relayed 1o thg logical
unif with the logical unit number zero within the SCSI target device specified in the TARGET/LUN field locatef in the
SCPBI domain specified by the Bus IDENTIFIER field. The SCSI target device information in the TARGEF/LUN figld may
be p target port identifier (see 4.7.2) or it may be a mapped representation of a target port identifier;, when the range
of gossible target port identifiers is too large to fit in the TARGET/LUN field.

NOTE 4 - The value of target port identifiers within the TARGET/LUN field are defined by individual’ standards. (e.g.
SCSI Parallel Interface -2 standard defines target port identifiers to be in the range 0 to 7, 0.t 15, and 0 to 31).

The¢ SCSI device located within the current level shall be addressed by a Bus IDENTIFIER field and a TARGET/LUN
field of all zeros, also known as LUN 0 (see 4.9.2).

4.9]7 Flat space addressing method

All SCSI commands are allowed when the flat space addressing méthod is used, however, the addressed| logical
unit is not required to support all SCSI commands. Any command, that is not supported shall be terminated with a
CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional senge code
shdll be set to INVALID COMMAND OPERATION CODE.

In the response to an INQUIRY command, the addressed logical unit shall return a valid SCSI peripherall device
type (e.g., direct access device, streaming device).

Se¢ table 9 for the definition of the ADDRESS METHOD SPECIFIC field used when the flat space addressing method is
selected.

Table 9 — Flat space addressing

Bit
Byte 7 6 5 4 3 2 1 (
h-1 0 1 (MSB)
n LUN (L$B)

The LUN field spegifies the address of the logical unit to which the current level shall direct the received conpmand.

4.9]8 Extended logical unit addressing

may be
: devie ARG : ; H —a-depend ogicald < 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.

Extended logical units are identified by the ADDRESS METHOD field (see table 6 in 4.9) 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.
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See table 10 for the definition of the ADDRESS METHOD SPECIFIC field used when the extended logical unit
addressing method is selected.

Table 10 — Extended logical unit addressing

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

Th(l LENGTH field (see table 11) specifies the length of the EXTENDED ADDRESS METHOD SPECIFIC field.

Table 11 — LENGTH field values

Length of the EXTENDED
Value ADDRESS METHOD SPECIFIC Field | Reference
00b One byte table 12
01lb Three bytes table 13
10b Five bytes table’ 14
11b Seven bytes table 15

Talle 12, table 13, table 14, and table 15 show the four extended logicaliunit addressing formats.

Table 12 — Two byte extended logical dnjit addressing format

Bit
Byte 7 6 5 4 3 2 1 (
n 1 1 LENGTH (00b) EXTENDED ADDRESS METHOD
n+1 EXTENDED ADDRESS METHOD SPECIFIC
Table 13 — Four byte-extended logical unit addressing format
Bit
Byte 7 6 5 4 3 2 1 (
n 1 1 LENGTH (01b) EXTENDED ADDRESS METHOD
n+1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC
n+3 (LSB)
Table 14 — Six byte extended logical unit addressing format
Bit
Byte 7 6 5 4 3 2 1 (
n 1 1 LENGTH (10b) EXTENDED ADDRESS METHOD
T+t (MSB)
EXTENDED ADDRESS METHOD SPECIFIC —]
n+5 (LSB)
Table 15 — Eight byte extended logical unit addressing format
Bit
Byte 7 6 5 4 3 2 1 0
0 1 1 LENGTH (11b) EXTENDED ADDRESS METHOD
1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC —]
7 (LSB)
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The EXTENDED ADDRESS METHOD field combined with the LENGTH field (see table 16) specifies the type and size of
extended logical unit address found in the EXTENDED ADDRESS METHOD SPECIFIC field.

Table 16 — Logical unit extended address methods

EXTENDED ADDRESS | LENGTH
METHOD Code Code(s) | Description Reference
Oh 00b - 11b | Reserved
1h 00b Well known logical unit 49.9
1h 01b -11bh | Reserved
2h - Fh 00b - 11b | Reserved

4.9]9 Well known logical unit addressing

A 3CSI target device may support zero or more W-LUNSs. A single SCSI target device shall only suppprt one
instance of each supported well known logical unit. All W-LUNs within a SCSI target device shall be accessible

from all SCSI target ports contained within the SCSI target device.

Se¢ table 17 for the definition of the EXTENDED ADDRESS METHOD SPECIFIC field used when the well known(logical
unit extended address method is selected.

Table 17 — Well known logical unit extended address format

Bit
Byte 7 6 5 4 2 1 (
n 1 1 LENGTH (00b) Well known logical unit (1h)
N+1 W-LUN

The w-LUN field specifies well known logical unit to be\addressed (see SPC-3).
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4.10 Tasks

4.10.1 The task object

The task object represents either a tagged task or an untagged task. The composition of a task includes a definition
of the work to be performed by the logical unit in the form of a command or a group of linked commands. A tagged
task is represented by an|_T_L_Q nexus (see 4.11) and is composed of a definition of the work to be performed by
the logical unit, and a task attribute (see 7.5). An untagged task is represented by an |_T_L nexus (see 4.11) and is
composed of a definition of the work to be performed by the logical unit, and implicitly a siIMPLE task attribute (see
7.5).
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A taqg is a field containing up to 64 bits_that is a component of an |_T_L_Q nexus. A SCSI initiator device

tag
are

b |_ T _L_Q nexus representing a tagged task includes a tag (see 4.10.2) allowing many uniquely ids
jed tasks to be present concurrently in a single task set. A tagged task also includes one of the‘task at

untagged task does not include a tag in its |_T_L nexus, thus restricting the number of concurrent un
Ks in a single task set to one per SCSI initiator port. An untagged task is assumed to’have a simp
bute.

bry SCSI transport protocol shall support tagged tasks and may support untagged tasks. If the SCSI tr
focol upon which a SCSI device operates supports untagged tasks, the SCSl.device is not required to
jed tasks.

| T _L_xnexus thatis in use (i.e., during the interval bounded by thecevents specified in 5.5) shall be un
n by the SCSl initiator port originating the command and the logicalnit to which the command was add
erwise an overlapped command condition exists (see 5.9.2). ARd_T_L_x nexus is unique if one or mo
hponents is unique within the specified time interval. An untagged task shall be unique with respect to all
s in the task set.

CSl initiator device shall not cause the creation of more than one untagged task from a specific SCSI
[ having identical values for the target port identifier'and logical unit number. A SCSI initiator device s
hte more than one task from a specific SCSI ipjtiator port having identical values for the target port id
cal unit number, and tag.
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The nexus object represents a relationship between a SCSI initiator port, a SCSI target port, optionally a logical

unit, and optionally a task.

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

a) One SCSl initiator port to one SCSI target port (an |_T nexus);

b) One SCSl initiator port to one SCSI target port to one logical unit (an |_T_L nexus);
c) One SCSil initiator port to one SCSI target port to one logical unit to one tagged task (an| T L O

nexus);

Tal

or

d) Eitheran| T Lnexusoranl| T L Q nexus (denoted asan | _T_L_ X nexus).

le 18 maps the nexus object to other identifier objects.

Table 18 — Mapping nexus to SAM-2 identifiers

Nexus Identifiers contained in nexus | Reference

I T Initiator Port Identifier 47,1
Target Port Identifier 4742

| TL Initiator Port Identifier 4.7.1
Target Port Identifier 4.7.2
Logical Unit Number 4.8

|_ T L Q | Initiator Port Identifier 4.7.1
Target Port Identifier 4.7.2
Logical Unit Number 4.8
Tag 4.10.2
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4.12 SCSI ports

4.12.1 SCSI port configurations

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

Initiator Model Target Model Combined Model Target Model With Multiple Ports
SCSHmitator SCSITarget SEStTargetfimitiator SCStTargetDevice
Device Device Device

Appli- Logical Appli- Logical Logical
cation Unit cation Unit Unit

ik

S

g U | g \J o T |

o g Task i= Task < Task g Task

§ % | Router 3 Router % | Router % | Route

S > S > >

h= o © @

Y Y

Service Service Service Service Service
Delivery Delivery Deliyery Delivery Delivery [ L
Subsystem Subsystem Subsystem Subsystem Subsysten

Figure 15 — SCSl device functional models

A JCSi target/initiator device is referréd to by the role its port takes when it participates in an I/O operation. YWhen a
SCEI target/initiator device receives SCSI commands or task management functions, the SCSI target/initiator
deyice takes on the characteristics of and is referred to as a SCSI target device. When a SCSI target/initiator
de\ice issues SCSI commands et task management functions, the SCSI target/initiator device takes on the ¢harac-
teristics of and is referredte as a SCSI initiator device.

4.1p.2 SCSI devices_with multiple ports

The¢ model for a*'SCSI device with multiple ports is a single SCSI target device (see 4.7.2), SCSI initiator|device
(sep 4.7.1), 0nSCSI target/initiator device (see 4.7.3) with multiple ports. Similarly, a single SCSI target|port or
SCBI initiator port may respond to multiple SCSI identifiers, with the model for such a SCSI port being| one of
multiple SCSI target ports or SCSI initiator ports (i.e., one for each SCSI identifier).

The STSTIdentifiers representing the poris shall meet the requirements for initator port igentiers (see 4.7.1) or
target port identifiers (see 4.7.2) or both. SCSI target/initiator devices with multiple ports implement both target and
initiator models and combine the SCSI target/initiator port structures in vendor specific ways that meet product
requirements while maintaining the model for SCSI devices with multiple ports for the target and initiator functions
performed by the product. 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 SCSI target/initiator port. The structures and views of SCSI
devices are asymmetric for SCSI target ports and SCSI initiator ports.
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4.12.3 Multiple port target SCSI 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

Service

— Task Delivery
Router Subsystem

|

Logical
Unit Target Port

Device

) Task Delivery
Server Router || Subsystem

Service

Task
Manager B

Target Port

Service

. Task Delivery
Router || Subsystem

Figure 16 — Multiple portitarget SCSI device structure model

Twp-way communications shall be possible between all logical units and all SCSI target ports, however, communi-
catlons between any logical unit and any. SCSI target port may be inactive. Two-way communications ghall be
avdilable between each task manager and all task routers. Each SCSI target port shall accept commands|sent to
LUN 0 and the task router shall route them to a device server for processing. The REPORT LUNS commanfs (see
SP{-2) shall be accepted by the legical unit with the logical unit number zero from any SCSI target port and shall
retyrn the logical unit inventory-available via that SCSI target port. The availability of the same logical unit through
multiple SCSI target ports is discovered by matching SCSI port name or identifier values in the INQUIRY commmand
Deyice Identification VPD/page (see SPC-2).
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Figure 17 shows the structure of a SCSI initiator device with multiple SCSI initiator ports. Each SCSl initiator port is
shared by a collection of application clients.
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Figure 17 — Multiple port SESI initiator device structure model

D-way communications shall be possible between an application client and its associated SCSI initiatpr port.
5 standard does not specify or require the-definition of any mechanisms by which a SCSI target devicg would
e the ability to discover that it is communicating with multiple ports on a single SCSI initiator device. Ip those
S| transport protocols where such(mgchanisms are defined, they shall not have any effect on how commands
processed (e.g., reservations shall be handled as if no such mechanisms exist).
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2.5 Multiple port target/initiator SCSI device structure

Figure 18 shows the structure of a SCSI target/initiator device with multiple SCSI target/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 single task manager and a device server.
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Figure 18 — Multiple port target/initiator SCSI device structure model

D-way communications shall be possible between all logical units and all SCSI target/initiator ports, hd
hmunications between any logieal unit and any SCSI target/initiator port may be inactive. Two-way comr|
s shall be possible between-an application client and its associated SCSI target/initiator port. Each SCS
ator port shall accept.eommands sent to LUN O and the task router shall route them to a device se
cessing. The REPORT-ELUNS commands (see SPC-2) shall be accepted by the logical unit with the logi
nber zero from any.SCSI target/initiator port and shall return the logical unit inventory available via tha
et/initiator port{The availability of the same logical unit through multiple SCSI target/initiator ports is disd
Mmatching SCSI port name or identifier values in the INQUIRY command Device Identification VPD pa
C-2).

5 standard does not specify or require the definition of any mechanisms by which a SCSI target device
ethe ability to discover that it is communicating with multiple SCSI initiator ports on a single SCSI
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effect on how commands are processed (e.g., reservations shall be handled as if no such mechanisms exist).

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

A SCSiI target device may be connected to multiple domains such that a SCSI initiator port is only able to commu-
nicate with 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
SCSi 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 SCSI target port identifiers and two initiator port identifiers in this
SCSI domain. Using the INQUIRY command Device Identification VPD page (see SPC-2), the application clients in
each of the SCSl initiator devices have the ability to discover the logical units in the SCSI target devices are acces-
sible via multiple SCSI target port identifiers (i.e., SCSI target ports) and map the configuration of the SCSI target
devices.

SCSI Domain
SCSiI target device SCSil initiator device
Target Port :
Service Service T iator Appli-
| [ Task Delivery Delivery Port v
Router ||Subsystem Subsystem (é:allile%r':
Logical
Unit
Device — SCSl initiator device
Server Target Port : .
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Task Task Delivery Delivery Port pp
Manager | || L | Router ||Subsystem Subgystem Eﬁll_t'on
H ] ERG— ient
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Figure 19 — SCSil target device configufed'in a single SCSI domain

ure 20 shows a SCSI target device with multiple\SESI target ports participating in two SCSI domains
S| initiator device with multiple SCSI initiator.pofts participating in the same two SCSI domains. Thers
S| target device with two SCSI target ports and one SCSI initiator device with two SCSI initiator ports. There is
SCSil target port identifier and one initiater_port identifier in each of the two SCSI domains. Using the INQUIRY
nmand Device Identification VPD page’(see SPC-2), the application clients in the SCSI initiator device hpve the
ity to discover that logical units in the:SCSI target device are accessible via multiple ports and map the gonfigu-
bn. However, application clients may not be able to distinguish between the configuration shown in figure 20
the configuration shown in figure 21.
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Figure 20 — SCSil target device configured in multiple SCSI domains
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Figure 21 shows the same configuration as figure 20 except that the two SCSI domains have been replaced by a
single SCSI domain.
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Figure 21 — SCSI target device and SCSl initiator device configured'in a single SCSI domain

5 model for application client determination of multiple SCSI target pért configurations relies on informat
\vailable only to the application clients via SCSI commands. The SCS/ initiator ports in the SCSI initiator
Lire 19) or SCSI initiator device (figure 20 and figure 21) are unable to distinguish the multiple SCSI targ
h individual SCSI target ports in two separate SCSI target devices.

D7 SCSI target device view of a multiple port 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 ports. Therefore; a SCSI target device handles a SCSI initiator devi

S| target device handles the configurations.shown in figure 20 and figure 21 in exactly the same way it |
configuration show in figure 19.

NOTE 5 - The implications of this‘view of a SCSI initiator device are more farreaching than are immediate]
apparent. For example, if a SCS|.initiator device makes an exclusive access reservation via one SCSI initiator po
then access will be denied tothe other SCSI initiator port(s) on that same SCSI initiator device.
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bt ports
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tiple SCSI initiator ports exactly as it would-handle multiple separate SCSI initiator devices. For example, a

andles
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4.13 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 3.1.21). 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 Logical
Number Server Set Manager Unit
|
| ]
Untagged Tagged
Task Task

Figure 22 — Dependent logical unit modél

When the dependent logical unit model is utilized, the hierarchical logical unit structure defined in 4.9.4 ghall be
usqd. If any logical unit within a SCSI target device includes dependentiogical units, all logical unit number$ within
the| SCSI target device shall have the format described in 4.9.4. A device server that implements the hierarchical
strycture for dependent logical units described in this subclause.shall set the HISup bit to one in the standard
INQUIRY data returned by the logical unit with the logical unitanumber zero (see SPC-2).

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

a) One SCSI initiator device that has three\SCSI target devices attached in a single SCSI domain| that is
unable to add more SCSI target deviees. 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
domains containing a SCSI initiator device;
b) One SCSl 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;
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 SE€SI.domains contain two SCSI target devices each and these SCSI domains are|unable
to add more_S€ESI 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 SCS| target
devices;
C) Thelevel 2 SDDLU has three SCSI domains with SCSI target devices attached and is capable of
connecting more SCSI domains;
a) Two of the SCSI domains contain two SCSI target devices each and these SCSI domdins are
unable to add more SCSI target devices; and
b) One of the SCSI domains contains two SCSI target devices and is able to add more SCS|l target
devices.
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Figure 23 — Example of hierarchical system diagram

a) Logical unit address method (see 4.9.5);

b) Peripheral device address method (see' 4.9.6);

¢) Flat space addressing method (see4.9.7); or

d) Extended logical unit addressing-method (see 4.9.8).

51 devices at each level in the tree are referenced by one of the following address methods:

peripheral device addresses;.except LUN 0 (see 4.9.2), default to vendor specific values. All addrgssable

ties may default to vendor.specific values or may be defined by an application client (e.g., by the use of| SCC-2
figuration commands).

Within the hierarchical'system there may be SCSI target devices that have multiple logical units connected {o them
thrgugh separate SCSY initiator ports. The SCSI domains accessed by these SCSI initiator ports are referrgd to as
buges. A SCSI target device that has SCSI devices attached to these buses shall assign numbers, other thgn zero,
to those busesyThe bus numbers shall be used as components of the logical unit numbers to the logical units
attgched to these buses, as described in 4.9.5 and 4.9.6.

target
initiator
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4.14 The SCSI model for distributed communications

006(E)

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

figure 24.
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Figure 24 — Protocol servicereference model
The layers comprising this model and the specifications defining 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 protocol.
Ex¢ept for the interconnect layer, such communication'is accomplished by invoking services provided| by the
adjpcent lower layer. By convention, the layer fromavhich a request for service originates is called the uppgr level
protocol layer or ULP layer. The layer providing the service is referred to as the lower level protocol layer|or LLP
layer. The following layers are defined.
SCSI application layer: Contains thesclients and servers that originate and process SCSI I/O operatjons by
means of a SCSI application protocol;
SCSI transport protocol layer: Consists of the services and protocols through which clients and gervers
communicate; and
Interconnect layer_Comprised of the services, signaling mechanism and interconnect subsystem neegded for
the physical transfer of data from sender to receiver. In the SCSI model, the interconnect layer is known as the
service delivery subsystem.
The set of protocol services implemented by the service delivery subsystem are intended to identify gxternal
behaviorakrequirements that apply to SCSI transport protocol standards. While these protocol services may serve
as f guide for designing reusable software or firmware that is adaptable to different SCSI transport protocols, there

is

olrequirement for an implementation to provide the service interfaces specified in this standard.

The protocol service interface is defined in this standard in representational terms using protocol services. The
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 ULP and LLP layers are defined with respect to the ULP layer and may originate in either
layer. An outgoing interaction is modeled as a procedure call invoking an LLP service. An incoming interaction is
modeled as a signal sent by the LLP layer that may be accompanied by parameters or data. Both types of inter-
action are described using the notation for procedures specified in 3.6.2. In this model, input arguments are defined
relative to the layer receiving an interaction (i.e., an input is a parameter supplied to the receiving layer by the layer

initi

ating the interaction).
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The following types of service interactions between layers are defined:

SCSI transport protocol service request: A request from the ULP layer invoking a service provided by the LLP
layer.

SCSI transport protocol service indication: A signal from the LLP layer informing the ULP layer that an
asynchronous event has occurred (e.g., a reset or the receipt of a peer-to-peer protocol transaction).

SCSI transport protocol service response: A call to the LLP layer invoked by the ULP layer in response to a
SCSI transport protocol service indication. A SCSI transport protocol service response may be invoked to return a
repfy from the invoking ULP 1o the ULP peer.

SCPBI transport protocol service confirmation: A signal from the LLP layer notifying the ULP layer.that p SCSI
trapsport protocol service request has completed, has been terminated, or has failed to transit-the“interqonnect
layger. A confirmation may communicate parameters that indicate the completion status ofthe 'SCSI transport
protocol service request or any other status. A SCSI transport protocol service confirmation may be used to convey
a rg¢sponse from the ULP peer.

The services provided by an LLP layer are either confirmed or unconfirmed. A ULP“service request invpking a
corffirmed service always results in a confirmation from the LLP layer.

Figure 25 shows the relationships between the four protocol service types.
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Figure 25 — Protocol service model
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Figure 26 shows how protocol services may be used to process a client-server request-response transaction at the

SCSI application layer.

ULP Layer

* Client

Server

The 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 LLP transactions that are used‘to transport the data.

rec
pro|

SCSI Transport

LLP Layer

LLP Protocol

SCSI Transport

Protocol Service
Request

SCSI Transport

Transactions

LLP Protocol

Protocol Service
Indication

SCSI Transport

Protocol Service
Confirmation

Transactions

Protocol Service
Interface

Protocol. Service
Response

Figure 26 — Request-Response ULP transaction and related LLP services
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5 SCSI Command Model

5.1 The Execute Command remote procedure

An application client requests the processing of a SCSI command by invoking the SCSI transport protocol services
described in 5.4, the collective operation of which is conceptually modeled in the following remote procedure:

Service response =Execute Command (IN (I_T_L_x Nexus, CDB, [Task Attribute], [Data-In Buffer Size],
[Data-Out Buffer], [Data-Out Buffer Size], [Autosense Request], [Command

=] AN}
T~ Y 3 El 77

Input Arguments:

I_T_L_x Nexus: Eitheran| T Lnexusoranl|_T_L_Q nexus (see 4.11).
CDB: Command descriptor block (see 5.2).

Task Attribute: A value specifying one of the task attributes defined in 7.5. This argument shall
not be specified for an untagged command or the second and subsequent com-
mands in a sequence of linked commands. Untagged tasks shall implicitly have
the SIMPLE attribute. The attribute of a task.that processes linked commands
shall be set according to the Task Attribute/argument specified for the first com-
mand in the sequence.

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

Data-Out Buffer: A buffer containing command<specific information to be sent to the logical unit,
such as data or parameter lists needed to service the command. The content of
the Data-Out Buffer shall*tet change during the lifetime of the commanf (see
5.5) as viewed by the application client.

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

Autosense Request: An argument.requesting the automatic return of sense data by means|of the
autosense mechanism specified in 5.9.4.3. It is not an error for the appljcation
client to provide this argument when autosense is not supported by thg SCSI
transport protocol or logical unit. SCSI transport protocols may require that the
Autosense Request argument always request automatic return of the |sense
data.

Command Reference™ When this argument is used, all sequential commands of an I_T_L nexup shall
Number (CRN): include a CRN argument that is incremented by one. The initial, wrap, an$ reset

CRN values shall be one. The CRN value zero shall be reserved for yse as

defined by the SCSI transport protocol. It 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.
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Data-In Buffer: A buffer to contain command specific information returned by the logical unit by
the time of command completion. The application client shall not assume that
the buffer contents are valid unless the command completes with a status of
GOOD, CONDITION MET, INTERMEDIATE, or INTERMEDIATE-CONDITION
MET. While some valid data may be present for other values of status, the appli-
cation client should obtain additional information from the logical unit, such as
sense data, to determine the state of the buffer contents. If the command ends

with a service response of SERVICE DELIVERY OR TARGET FAILURE, the appl

cation

Sel

The actual SCSI transport protocol events corresponding to a response of TASK COMPLETE, LINKED CO
WPLETE or SERVICE DELIVERY OR TARGET, FAILURE shall be specified in each SCSI transport protocol stand

CON

An
byt
cor
iss
| T
of |
cor

5.2

5.2

Sense Data:

Status:

TASK COMPLETE:

LINKED COMMAND
COMPLETE:

SERVICE DELIVERY OR
TARGET FAILURE:

1.CDB format

'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 ¢
e as specified in 5.2.3. The task’attribute is determined by the Task Attribute argument specified for the first
hmand in the sequence. Upadn-receiving a response of LINKED COMMAND COMPLETE, an application clig
le the next command in the-series through an Execute Command remote procedure call having th
| L_x nexus and omitting the Task Attribute argument. If the logical unit receives the next command in 3
nked commands before completing the current command in that linked command series, the over
nmand condition described in 5.9.2 shall result.

Command descriptor block (CDB)

client shall consider this parameter to be undefined.

A buffer to contain sense data returned by means of the autosense(mech
(see 5.9.4.3). If the command ends with a service response of SERVICE DE|
OR TARGET FAILURE, the application client shall consider thisnparametern
undefined.

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 parameter to be undefined.

anism
LIVERY
to be

com-
RE, the

A logical unit response indicating that the.task has ended. The status parameter

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

TE or

linked

command has completed, successfully. As specified in 5.3, the status parameter

shall have a value of INTERMEDIATE or INTERMEDIATE-CONDITION M

The command has been ended due to a service delivery failure (see 3.1.1
SCSI target devicetmalfunction. All output parameters are invalid.

ET.
08) or

MMAND
ard.

DNTROL

nt may
P same
series
lapped

The CDB defines the operation to be performed by the device server. For some commands, the CDB is accom-
panied by a list of command parameters contained in the Data-Out Buffer defined in 5.1. The parameters required
for each command are specified in the applicable SCSI command standards.

If a logical unit validates reserved CDB fields and receives a reserved field within the CDB that is not zero or
receives a reserved CDB code value, the logical unit shall terminate the command with CHECK CONDITION
status; the sense key shall be set to ILLEGAL REQUEST with an additional sense code of INVALID FIELD IN CDB
(see SPC-2).

For all commands, if the logical unit detects an invalid parameter in the CDB, then the logical unit shall complete
the command without altering the media information.
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All CDBs shall have an OPERATION CODE as the first byte. All CDBs, except the CDB for operation code 7Fh, shall
have a CONTROL byte as the last byte. The format for the CDBs with operation code 7Fh is defined in SPC-2.

Some operation codes provide for modification of their operation based on a service action. In such cases, the
combination of operation code value and service action code value may be modeled as a single, unique command
determinate. The location of the SERVICE ACTION field in the CDB varies depending on the operation code value.

The general format for all CDBs except the CDB for operation code 7Fh is shown in table 19. The remaining
parameters depend on the command to be processed. All SCSI transport protocol standards shall accept CDBs

less than or equal to 16 bytes in length. CDBs using the format shown in table 19 shall not exceed sixteen bytes in
length:

Table 19 — Command Descriptor Block (CDB) Format

Bit
Byte 7 6 5 4 3 2 1 (
0 OPERATION CODE
1
p Command specific parameters
n_
n CONTROL

5.2|2 OPERATION CODE byte

The first byte of a SCSI CDB shall contain an operation code. Thé OPERATION CODE (see table 20) of the CPB has
a grROUP CODE field and a COMMAND CODE field. The three-bit. GROUP CODE field provides for eight groups of
corpmand codes. The five-bit COMMAND CODE field provides for-thirty-two command codes in each group. A|total of
256 possible operation codes exist. Operation codes are defined in the SCSI command standards. The groyp code
valyie shall determine the length of the CDB (see table,21:

Table 20.-=,0PERATION CODE byte

Bit 7 6 5 4 3 2 1 (

GROUP CODE COMMAND CODE

The value in the GROUP CODE fieldispecifies one of the groups shown in table 21.

Table 21 — Group Code values

Group
Code Meaning

000b 6 byte commands
001b 10 byte commands
010b 10 byte commands
011b | reserved 2

100b 16 byte commands
101b 12 byte commands
110b vendor specific
111b vendor specific

8 The format the commands using the group code 011b and operation
code 7Fh is described in SPC-2. With the exception of operation code
7Fh, all group code 011b operation codes are reserved.
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The CONTROL byte is the last byte of every CDB, except for the CDB for operation code 7Fh. The CONTROL byte is
defined in table 22.

Table 22 — CONTROL byte

Bit 7 6 4 3 2 1

0

Vendor specific Reserved NACA Obsolete

LINK

All
imp

The NACA (Normal ACA) bit is used to select whether a contingent allegiance (CA) or an auto contingent alle
A) is established if the command returns with CHECK CONDITION status. An NACA bit set to. one specifjes that

(AQ
an
andg

maj support the NACA value of one (i.e., ACA). The ability to support a NACA value.of*one is indicated

No

If th

with a CHECK CONDITION status, sense key of ILLEGAL REQUEST, an additional sense code of INVALID

IN
des

The LINK bit is used to continue the task across multiple commands. Support for the LINK bit is optional. Th

cat
con
LINH
ser|
sta
uni

Bit

SCSI transport protocol standards shall define as mandatory the functionality needed for a logical
lement the NACA bit and LINK bit.

ACA shall be established. An NACA bit set to zero specifies that a CA shall be established. The actions|
ACA are specified in 5.9.1.2. All logical units shall implement support for the NACA value of zero (i.e.,

RMACA bit in the standard INQUIRY data (see SPC-2).
€ NACA bit is set to one but the logical unit does not support ACA, the logical unit shall complete the co

CDB and establish a CA condition. The requirements for handling the resulting CA condition shal
cribed in 5.9.1.

on client sets the LINK bit to one to specify a request for.continuation of the task across two or mor
hmands. If the LINK bit is set to one and the command Cempletes successfully, a logical unit that supp
bit shall continue the task and return a status of INTERMEDIATE or INTERMEDIATE-CONDITION ME
vice response of LINKED COMMAND COMPLETE (see 5.3). The logical unit shall complete the command
us of CHECK CONDITION and a sense key of IELEGAL REQUEST if the LINK bit is set to one and the
does not support linked commands.

1 provides an obsolete way to request interrupts between linked commands.

unit to

giance

for CA

A) and
vith the

mmand

FIELD
be as

e appli-
e SCSI
bris the
[ and a

with a
logical
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5.3 Status

5.3.1 Status codes

The status codes are specified in table 23. 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 23 — 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

Deflinitions for each status code are as follows:
GQOD. This status indicates that the device server has successfully completed the task.

CHECK CONDITION. This status indicates that an-€A or ACA condition has occurred (see 5.9.1). Autosen
may be delivered (see 5.9.4.3).

CONDITION MET. This status shall be returned whenever the requested operation specified by an u
corpmand is satisfied (see the PRE-FETCH commands in the SBC standard).

BURSY. This status indicates that«the logical unit is busy. This status shall be returned whenever a logica
temporarily unable to accept a~<cOmmand. The recommended application client recovery action is to iss
corhmand again at a later time:-If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see §
termination of a command with BUSY status shall cause an unit attention condition to be established for th
initjator port that sent(the command with an additional sense code of PREVIOUS BUSY STATUS u
PREVIOUS BUSY STATUS unit attention condition already exists.

INTERMEDIATE: This status or INTERMEDIATE-CONDITION MET shall be returned for each succs
corppleted command in a series of linked commands (except the last command), unless the command is
nated witi"CHECK CONDITION, RESERVATION CONFLICT, TASK SET FULL, or BUSY status. If INT
DIATEArfINTERMEDIATE-CONDITION MET status is not returned, the series of linked commands is terr

se data

hlinked

unit is
sue the
PC-3),
e SCSI
nless a

ssfully
5 termi-
ERME-
hinated

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

INTERMEDIATE-CONDITION MET. This status is returned whenever the requested operation specified by a
linked command is satisfied (see the PRE-FETCH commands in the SBC standard), unless the command is termi-
nated with CHECK CONDITION, RESERVATION CONFLICT, TASK SET FULL, or BUSY status. If INTERME-
DIATE or INTERMEDIATE-CONDITION MET status is not returned, the series of linked commands is terminated

and the task is ended.

RESERVATION CONFLICT. This status shall be returned whenever a SCSI initiator port attempts to access a
logical unit or an element of a logical unit in a way that conflicts with an existing reservation. (See the RESERVE,

RELEASE, PERSISTENT RESERVE OUT and PERSISTENT RESERVE IN commands in SPC-2).
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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 an unit attention condition to be established for the SCSI initiator
port that sent the command with an additional sense code of PREVIOUS RESERVATION CONFLICT STATUS
unless a PREVIOUS RESERVATION CONFLICT STATUS unit attention condition already exists.

TASK SET FULL. This status shall be implemented if the logical unit supports the creation of tagged tasks (see

4.1

0). This status shall not be implemented if the logical unit does not support the creation of tagged tasks.

When the logical unit has at least one task in the task set for a SCSI initiator port and a lack of task set resources
prevents accepting a received tagged task from that SCSI initiator port into the task set, TASK SET FULL shall be

retyrned. VWhen the logical unit has no task In the 1ask set jor a SCSI nitator port and a lack of 1ask Set reg
prevents accepting a received tagged task from that SCSI initiator port into the task set, BUSY should be r&

W

received untagged task into the task set, BUSY should be returned.

Th
ide

migsion of a command.

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-3)ytermination of a comma
TA$K SET FULL status shall cause an unit attention condition to be established for the SCSI initiator port t

the
SE

AC
ac

The SCSI initiator port may reissue the command after the ACA condition has been cleared.

TA
Co

5.3

If more than one condition-applies to a completed task, the precedence for deciding the condition to be r¢
shdll be:

n the logical unit has at least one task in the task set and a lack of task set resources prevents accq

logical unit should allow at least one command in the task set for each supported SCSFinitiator port t
ntified itself to the SCSI target port by a SCSI transport protocol specific proceduretor by the successf

command with an additional sense code of PREVIOUS TASK SET FULE STATUS unless a PREVIOUS
[ FULL STATUS unit attention condition already exists.

A ACTIVE. This status shall be returned when an ACA exists'within a task set and a SCSI initiator port
bmmand for that task set when at least one of the following.is‘true:

a) There is a task with the ACA attribute (see 7.5.4)¢n the task set;

b) The SCSl initiator port issuing the command did\not cause the ACA condition; or

c) The task created to process the command did not have the ACA attribute and the NACA bit was se
in the CDB cONTROL byte of the faulting cofimand (see 5.9.1).

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

2 Status precedence

1) Reporting'a CHECK CONDITION status for any of the following unit attention conditions;
a) POWER ON, RESET, OR BUS DEVICE RESET OCCURRED;
b)-~POWER ON OCCURRED;
c)~ SCSI BUS RESET OCCURRED;

ources
turned.

pting a

hat has
| trans-

nd with
at sent
b TASK

issues

to one

aind the

pported

d) BUS DEVICE RESET FUNCTION OCCURRED;

— &) DEVICEINTERNALRESET;
f) TRANSCEIVER MODE CHANGED TO SINGLE-ENDED;
g) TRANSCEIVER MODE CHANGED TO LVD; or
h) 1_T NEXUS LOSS OCCURRED;
2) Reporting a RESERVATION CONFLICT status;
3) Reporting a BUSY, RESERVATION CONFLICT, ACA ACTIVE or TASK SET FULL status; and
4) Reporting any other status.
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5.4 SCSI transport protocol services in support of Execute Command

5.4.1 Overview

The SCSI transport protocol services that support the Execute Command remote procedure call are described in
5.4. Two groups of SCSI transport protocol services are described. The SCSI transport protocol services that
support the request and confirmation for the Execute Command remote procedure call are described in 5.4.2. The
SCSI transport protocol services that support the data transfers associated with processing a SCSI command are
described in 5.4.3.

5.4

Al

menting the Send SCSI Command SCSI transport protocol service request and the Command Co
Regeived confirmation. Support for the SCSI Command Received indication and Send Command Co

res
trarn

SC

Inp

2 Execute Command request/confirmation SCSI transport protocol services

SCSI transport protocol standards shall define the SCSI transport protocol specific requirements for

ponse by a SCSI transport protocol standard is optional. All SCSI I/O systems shall,implement thes
sport protocols as defined in the applicable SCSI transport protocol specification.

Bl Transport Protocol Service Request:

Send SCSI Command (IN (L_T_L_x Nexus, CDB, [Task Attribute], [Data-In Buffer Size],
[Data-Out Buffer], [Data-Out Buffer Size];[Autosense Request],
[Command Reference Number] ))

Ut Arguments:

I_T_L_x Nexus: Eitheran| T L nexus oranh*T_L_ Q nexus (see 4.11).
CDB: Command descriptor block (see 5.2).

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 Buffe
5.4.3).

Data-Out Buffer: A buffer_containing command specific information to be sent to the logic
such as data or parameter lists needed to service the command (see 5.1
content of the Data-Out Buffer shall not change during the lifetime
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 Buffq
5.4.3).

Autosense-Request: An argument (see 5.1) requesting the automatic return of sense data by
of the autosense mechanism specified in 5.9.4.3.

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

imple-

mplete
mplete
e SCSI

Task Attribute: A value specifying one'of the task attributes defined in 7.5. For specific require-

r (see

al unit,
). The
of the

r (see
means

5 shall
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SCSI Transport Protocol Service Indication:

SCSI Command Received (IN (I_T_L_x Nexus, CDB, [Task Attribute], [Autosense Request],

Input Arguments:

I_T_L_x Nexus:
CDB:

SC

Inp

SC

Cq

Inp

laskK Attribute:

Autosense Request:

Command Reference
Number (CRN):

Lt Arguments:

I_T_L_x Nexus:
Sense Data:

Status:
Service Response:

Lt Arguments:

I_T_L_x Nexus:
Data-In Buffer:

S| Transport Protocol Service Response (from device server):

Send Command Complete (IN (L_T_L_x Nexus, [Sense Data], Status,'Service Response ))

SI Transport Protocol Service Confirmation:

mmand Complete Received (IN (I.T_L_x Nexus, [Data-In Buffer], [Sense Data], Status, Service

Sense Data:
Status:
Service Response:

[Command Reference Number] ))

Eitheran |_T_L nexus oran |_T_L_Q nexus (see 4.11).
Command descriptor block (see 5.2).

14776-412 © ISO/IEC:2006(E)

A value specitying one ot the task attributes detined In 7.9. FOr specific require-

ments on the Task Attribute argument see 5.1.

This parameter is only present if the Autosense Request parametér-was
fied in the Send SCSI Command call and autosense delivery'is, suppor
the SCSI transport protocol and logical unit.

When this argument is used, all sequential commands of‘an |_T L nexu
include a CRN argument that is incremented by one (see 5.1).

Either an I_T_L nexus or an I_T>L) Q nexus (see 4.11).

If present, this argument instructs the SCSI target port to return sense in
tion to the SCSI initiator pert’automatically (see 5.9.4.3).

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

Response ))

Eitheran|_T_L nexusoran|_T_L_Q nexus (see 4.11).

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

Autosense data (see 5.9.4.3).
Command completion status (see 5.1).
Service response for the command (see 5.1).

speci-
ted by

5 shall

forma-

Init on
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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 remote 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 27).
Th¢ modeTl allows either unidirectional or bidirectional data transier. The processing of a command may
require the transfer of data from the application client using the Data-Out Buffer, or to the application client using
the|Data-In Buffer, or both to and from the application client using both the Data-In Buffer and the Data-Out|Buffer.

A
Application
Client

Byte Count Buffer Offset
Requested by
Device Server

\’
v §

Application

<< Cli
\\QO Bufferegtize
QO

Figure 27 — Model-for Data-In and Data-Out data transfers

It i assumed that the buffering resoufces available to the logical unit are limited and may be less than the amount
of data that is capable of being transferred in one SCSI command. Such data needs to be moved betwgen the
application client and the mediasin segments that are smaller than the transfer size specified in th¢ SCSI
command. The amount of datasmoved per segment is usually a function of the buffering resources availablg to the
logfcal unit. Figure 27 shows the model for such incremental data transfers.

Theg 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 (Data-In or Datg-Out).
Buffer Size:

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—Numberof bytes to-beTroved-by thedatatransfer request——————————

by Device Server:

For any specific data transfer SCSI transport protocol service request, the Byte Count Requested by Device
Server is less than or equal to the combination of Application Client Buffer Size minus the Application Client
Buffer Offset.

If a SCSI transport protocol supports random buffer access, the offset and byte count specified for each data
segment to be transferred may overlap. In this case the total number of bytes moved for a command is not a
reliable indicator of highest byte transferred and shall not be used by a SCSI initiator device or SCSI target device
implementation to determine whether all data has been transferred.
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All SCSI transport protocol standards shall define support for a resolution of one byte for the above arguments. A
SCSil initiator device shall support a resolution of one byte. A SCSI target device may support any resolution.

Random buffer access occurs when the device server requests data transfers to or from segments of the appli-
cation client's buffer that have an arbitrary offset and byte count. Buffer access is sequential when successive
transfers access a series of monotonically increasing, adjoining buffer segments. Support for random buffer access
by a SCSI transport protocol standard is optional. A device server implementation designed for any SCSI transport
protocol implementation should be prepared to use sequential buffer access when necessary.

The LLP confirmed services specified in 5.4.3.2 and 5.4.3.3 are used by the device server to request the transfer of

cor
tion

Th¢ model provides only for the transfer phases to be sequential. Provision for overlapping transfer ph

out
5.4

Re

Arg

Co

Thi
clie

Arg

5.4

Re

imand data to or from the application client. The STST Initiator device STSI transport protocol Service
s are unspecified.

side the scope of this standard.

3.2 Data-In delivery service

uest:

Send Data-In (IN (I_T_L_x Nexus, Device Server Buffer, Application.€lient Buffer Offset,
Request Byte Count ))

ument descriptions:

I_T_L_x Nexus: eitheran| T L nexus oran | ) Q nexus (see 4.11).
Device Server Buffer: Buffer to which data is to be.transferred.

Application Client Offset in bytes from therbéginning of the application client's buffer to tf
Buffer Offset: byte of transferred data.

Request Byte Count: Number of bytes tosbe moved by this request.
hfirmation:
Data-In Delivered (IN (I_T_L_x Nexus'))

5 confirmation notifies the device server that the specified data was successfully delivered to the app|
nt buffer.

ument descriptions:

I_T Lk -x Nexus: eitheran| T L nexusoran| T L Q nexus (see 4.11).
3.3 Data-Qut-delivery service

juest;

nterac-

Ases is

e first

ication

Redeive Data-Out N T L x N Aoplication Client Buffer Offset R Bute C

Device Server Buffer))

Argument descriptions:

I_T_L_x Nexus: eitheran| T L nexusoran|_T_L_Q nexus (see 4.11).
Device Server Buffer: Buffer from which data is to be transferred.

Application Client Offset in bytes from the beginning of the application client's buffer to the first

Buffer Offset: byte of transferred data.
Request Byte Count: Number of bytes to be moved by this request.
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Confirmation:

Data-Out Received (IN (I_T_L_x Nexus))

This confirmation notifies the device server that the requested data has been successfully delivered to its buffer.

Argument descriptions:

I_T_L_xNexus: eitheran| T L nexusoran| T L Q nexus (see 4.11).

5.8 Task and command lifetimes

This subclause specifies the events delimiting the beginning and end (i.e., lifetime) of a tagk*or pending SCSI

corpmand from the viewpoint of the device server and application client.

The device server shall create a task upon receiving a SCSI Command Received indication unless the co
repfesents a continuation of a linked command as described in 5.1.

The task shall exist until:

b) The task is aborted as described in 5.7.

mmand

a) The device server sends a SCSI transport protocol service response for the task of TASK COMPLETE| or

The application client assumes that the task exists and maintains,;an application client task to interact with the task
from the time the Send SCSI Command SCSI transport protocobservice request is invoked until it receiveq one of

thelfollowing SCSI target device responses:
a) A service response of TASk COMPLETE for that task;

b) Notification of an 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 th

CEIVER MODE CHANGED,TO SINGLE-ENDED; or TRANSCEIVER MODE CHANGED TO L
mentations shall guarantee that the task associated with the failed command has ended;
to the specified task;
managementfunction directed to the task set containing the specified task;
f) A service €esponse of FUNCTION COMPLETE in response to a LOGICAL UNIT RESET task mana

function'directed to the logical unit; or

directéd to a SCSI target port with access to the logical unit.

To the-application client, the command is pending from the time it calls the Send SCSI Command SCSI tr

e task);

B) Any additional sense code whose ADDITIONAL SENSE CODE field contains 29h (e.g., POWHER ON,
RESET, OR BUS DEVICE RESET OCCURRED; POWER ON OCCURRED; SCSI BUS RESET
OCCURRED; BUS DEVICE.RESET FUNCTION OCCURRED; DEVICE INTERNAL RESET; T[RANS-

D);

c) A service response of SERVICE DELIVERY OR TARGET FAILURE for the command. In this case, system) imple-
d) A service response of FUNCTION COMPLETE following an ABORT TASK task management request directed

e) A service respanse’ of FUNCTION COMPLETE following an ABORT TASK SET or a CLEAR TASK SET task

jement

g) A service response of FUNCTION COMPLETE following a TARGET RESET task management function

ansport

protocotservice umntitomne of the above TESPONSES Or & SETVICE TESPONTSE Of LINKED COMMAND COMPLETE 1S Teceived.

When a SCSI transport protocol does not require state synchronization (see 4.6.2), there may be a tim

e skew

between the completion of a device server request-response transaction as seen by the application client and
device server. As a result, the lifetime of a task or command as it appears to the application client normally is

different from the lifetime observed by the device server.
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5.6 Task management function lifetime

The application client assumes that the task management function is in process from the time the Send Task
Management Request SCSI transport protocol service request is invoked until it receives one of the following
SCSI target device responses:

a)

b)

A service response of FUNCTION COMPLETE, FUNCTION REJECTED, or SERVICE DELIVERY OR TARGET FAILURE is
received for that task management function; or

Notification of an unit attention condition with any additional sense code whose additional sense code field
contains 29h (e.g., POWER ON, RESET, OR BUS DEVICE RESET OCCURRED; POWER ON

5.1

5.7

Aborting tasks

1 Mechanisms that cause tasks to be aborted

OCCURRED; SCSI BUS RESET OCCURRED; BUS DEVICE RESET FUNCTION OCCURRED;.0EVICE
INTERNAL RESET, TRANSCEIVER MODE CHANGED TO SINGLE-ENDED; or TRANSCEIVER(MODE
CHANGED TO LVD).

A task is aborted when an event or SCSI initiator device action causes termination/of the task prior to its sudcessful

con

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

An
cre

The following actions affect only the task(s) created via the SCSI initiator port that transmits the action:

a)

b)
c)
d)
e)

a)
b)
c)

d)

hpletion.

The return of an Execute Command service response/of SERVICE DELIVERY OR TARGET FAILURE as
described in 5.1;

A logical unit reset (see 5.9.7);

A hard reset (see 5.9.6);

A power on condition; or

SCSI transport protocol specific events.

action transmitted via a SCSI initiator port-may abort task(s) created via the SCSI initiator port itself, [task(s)
hted via another SCSI initiator port, or both-its own tasks and tasks created via another SCSI initiator poft.

Completion of an ABORT.TASK task management function directed to the specified task;
Completion of an ABORT TASK SET task management function under the conditions specified in §.3;

An CA or ACA condition was established (see 5.9.1.2) and the QERR field was set to 01b or 11p in the
Control mode page’(see SPC-2); or

An ACA condition was cleared and the task had the ACA attribute (see 6.4).

The following actions affect the task(s) created via the SCSI initiator port that transmits the action and/or|task(s)

cre

a)

c)

d)
e)

hted via other SCSI initiator ports:

Completion of a CLEAR TASK SET task management function referencing the task set containing the
specified task;

) AT CAor ACATonditionm was estaptished(see 5912 andthe QERR fietdwas setto 0 tbmthe—Control

mode page (see SPC-2);

Compiletion of a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action
with a reservation key that is associated with the SCSI initiator port that created the task (see SPC-2);
Completion of a LOGICAL UNIT RESET task management function (see 6.6) directed to the logical unit; or
Completion of a TARGET RESET task management function (see 6.7) directed to a SCSI target port with
access to the logical unit.

5.7.2 When a SCSl initiator port aborts its own tasks

When a SCSl initiator port causes its own task(s) 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
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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).

5.7

.3 When a SCSl initiator port aborts tasks from other SCSl initiator ports

When a SCSI initiator port causes the task(s) of another SCSI initiator port to be aborted, the other SCSI initiator
port shall be notified that the task(s) have been aborted. The method of notification shall depend on the setting of

the

TAS bit in the Control mode page (see SPC-2) that applies to the other SCSI initiator port.

If the TAS bit is set to zero, the method of notification shall be an unit attention condition. The additional sense code

set

Tor the unit attention condition depends on the action that caused the task(s) o be aborted.

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

AB
est

Wh
sha

5.8

5.8

An
(se

DRTED status. The COMMANDS CLEARED BY ANOTHER INITIATOR unit attention condition shall

en a logical unit is aborting one or more tasks from a SCSI initiator port with the TASK ABORTED 5
uld complete all of those tasks before entering additional tasks from that SCSI initiator port into the task

Command processing examples

1 Unlinked command example

unlinked command is used to show the events associated with4he'processing of a single device service
b figure 28). This example does not include error or exception/conditions.

Initiator.

Application:Client Task

Task
Working ?
@ Activity @ Time >
Target

Figure 28 — Command processing events

The humbers in figure 28 identify the events described as follows:

bblished, however, the establishment of any other applicable unit attention condition shall not be affectedl.

not be

tatus it
set.

equest

1) The application client task performs an Execute Command remote 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 29 shows the events in a sequence of two linked commands.

Initiator

Application Client Task

Working

Waiting Waiting

e Time

\)
¢ Working Work@ ?
e\

@ @ Activity @ @ Time

Device Server

Figure 29 — Linked command processing events
The numbers in figure 29 Identify the events described<as follows:

1) The application client task performs an Execute Command remote procedure call by invoking the Send
SCSI Command SCSI transport protocol service to send the CDB and other input parameterg to the
logical unit. The LINK bit is set to one in the CDB CONTROL byte (see 5.2.3).

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 protocaol-service 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 SCSlinitiator port returns the status and service response to the application client task by megns of a
Command Complete Received confirmation.

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

6) The device server receives the last command in the sequence 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 Contingent allegiance (CA) and auto contingent allegiance (ACA)
5.9.1.1 Overview

There are two mechanisms for returning sense data when a command is terminated with a CHECK CONDITION
status: autosense (see 5.9.4.3) and the REQUEST SENSE command (see SPC-2). There are two mechanisms for
altering task processing when a command is terminated with a CHECK CONDITION status: CA and ACA. CA
alters task processing so that sense data is preserved for subsequent delivery. ACA alters task processing until a
CLEAR ACA task management function (see 6.4) is requested. Table 24 provides an overview of how autgsense,
CA] and ACA interact.

Table 24 — Autosense, CA, and ACA Interactions

Tasks Blocked €
Autosense
Requested 2 | NACA Value P From To d
. 0 (i.e., CA) Receipt of a command ©
o) L
1 (i.e., ACA) Termination of a command Receipt of CLEAR ACA 9
) with CHECK CONDITION
v 0 (i.e.,, CA) status Transmission of autosense data| f
es
1 (i.e., ACA) Receipt of CLEAR ACA 9

Autosense is requested via the Execute Command remote procedure call (see 5.1).
The NACA bit is in the CONTROL byte in the CDB (see 5.2.3).

The blocking of tasks is described in 5.9.1.2. If the QERR field in the Control mode page (see SPC-
contains 01b or 11b, tasks are aborted instead-ofbeing blocked. If the TST field in the Control mode
page contains 000b, tasks from all SCSI initiator ports are blocked or aborted. If the TST field in the
Control mode page contains 001b, only tasks from the faulted initiator port are blocked or aborted.
This table covers only the normal methods for clearing a CA or ACA as seen by the faulted initiaton
port. Exception handling methods for.glearing CA and ACA are described in 5.9.1.6 and 5.9.1.7.
The intent is that the next command from the faulted initiator port be a REQUEST SENSE command
but the next command received ¢lears the CA condition, regardless of what command that is.
Since the autosense data is transmitted coincident with the delivery of the CHECK CONDITION stafus
(see 5.9.4.3), the intervakduring which tasks are blocked is not detectable by the application client.
If the QERR field in the\Control mode page (see SPC-2) contains 01b or 11b, the specified blocked
tasks are aborted,-an-action that makes the CA condition detectable by the application client.

9 The CLEAR ACA task management function is described in 6.4. During ACA new tasks received by
the logical unit,are not allowed to enter the task set unless they have the ACA task attribute (see 7.5/|4)
and are frém the faulted initiator port. One of the results of the ACA task attribute requirement is that
commands’ in-flight when the CHECK CONDITION status occurs are returned unprocessed to the
SCSrinitiator port with an ACA ACTIVE status. Multiple commands may be sent one at a time using
the-ACA task attribute to recover from the CHECK CONDITION that caused the ACA condition withqut
clearing the ACA.

N
~

NOTE 6 - Use of CA without autosense is practical for interlocked bus SCSI transport protocols such as SPI-4.

5.9.1.2 Establishing a CA or ACA

When a device server terminates a command with a CHECK CONDITION status, either an CA or ACA condition is
established within the task set. If the NACA bit was zero in the CONTROL byte (see 5.2.3) of the faulting command,
the device server shall create a CA condition. If the NACA bit was one in the CONTROL byte of the faulting command,
the device server shall create an ACA condition.

When a CA or ACA condition is established, tasks in the dormant or enabled task state (see 7.4) shall either be
aborted or blocked based on the contents of the TST and QERR field in the Control mode page (see SPC-2) as
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shown in table 25. The TST (task set type) Control mode page field specifies the type of task set in the logical unit
(see SPC-2). The QERR (queue error management) Control mode page field specifies how the device server
handles blocked and dormant tasks when another task receives a CHECK CONDITION status (see SPC-2).

Table 25 — Blocking and aborting tasks when a CA or ACA is established

QERR

Action

00b

All enabled tasks from all SCSI initiator ports shall transition to the blocked task state (see
7.6). All dormant tasks from all SCSI initiator ports shall remain in the dormant task state.

A“ clla'uicu' tdb;\b fIUIII ti 1< fauituu' ;ll;t;dtul }.)Ulht bi Id“ tldl Ib;t;Ull tU ti 1< biuukcu‘ tdb;\ btatc ( ee
7.6). All dormant tasks from the faulted initiator port shall remain in the dormant task state.

All tasks from SCSI initiator ports other than the faulted initiator port shall not be affecteq by
the establishment of this CA or ACA condition.

01b

All enabled and dormant tasks from all SCSI initiator ports shall be abortedi(see 5.7).

All enabled and dormant tasks from the faulted initiator port shall be aborted (see 5.7). All
tasks from SCSI initiator ports other than the faulted initiator port shall not be affected by|the
establishment of this CA or ACA condition.

11b

000b

All enabled and dormant tasks from the faulted initiator port shall’be aborted (see 5.7). All
enabled tasks from SCSI initiator ports other than the faulteduinitiator port shall transition to
the blocked task state (see 7.6). All dormant tasks from-SCSI initiator ports other than the
faulted initiator port shall remain in the dormant task state.

001b

All enabled and dormant tasks from the faulted initiator port shall be aborted (see 5.7). All
tasks from SCSI initiator ports other than the faulted initiator port shall not be affected by|the
establishment of this CA or ACA condition.

Aftér the CA or ACA condition is established:

a) New tasks from the faulted initiator port shall be’handled as described in 5.9.1.4, and
b) New tasks from SCSI initiator ports othercthian the faulted initiator port shall be handled as described in
5.9.1.5.

A QA or ACA condition shall not cross task'set boundaries and shall be preserved until it is cleared as descfibed in
5.9{1.6 or 5.9.1.7. If requested by the-application client and supported by the SCSI transport protocol and| logical

unif, sense data shall be returned via autosense as described in 5.9.4.3.

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

aware of the condition.
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5.9.1.3 Handling tasks when neither CA or ACA is in effect

Table 26 describes the handling of tasks when neither a CA nor an ACA condition is in effect for the task set. The
number of SCSI initiator ports in the task set is influenced by the TsT field in the Control mode page (see SPC-2).

Table 26 — Task handling when neither CA nor ACA is in effect

New Task Properties

Condition Established if

New Task Terminates with

sense code of INVALID MESSAGE
ERROR.

Attribute @ | NACA Value P Device Server Action a CHECK CONDITION status
Any Attribute 0 . CA
Except ACA 1 Process the task. ACA
0 Terminate the command with CHECK CA
CONDITION status, sense key of
ACA 1 ILLEGAL REQUEST and additional ACA

@ Task attributes are described in 7.5.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2.3).
¢ All the conditions that affect the processing of commands (e.g., reservations) still apply.

5.9]1.4 Handling new tasks from the faulted initiator port when CA'or ACA is in effect

Tahle 27 describes the handling of new tasks from the faulted initiator port when CA is in effect.

Table 27 — Handling for new tasks from-a faulted initiator port during CA

New Task Properties

Condition Established If

New Task Terminates with a
Attribute 2 | NACA Value ® | Device Server Action CHECK CONDITION status ©
\ny Attribute 0 g CA
Except ACA 1 Process the task. ACA
0 Terminate the command with CHECK CA
CONDITION status, sense key of
ACA 1 ILLEGAL REQUEST, and additional ACA
sense code of INVALID MESSAGE
ERROR.
F Task attributes ‘are’ described in 7.5.
P The NACA bibis/in the CONTROL byte in the CDB (see 5.2.3).
F The CA condition is cleared upon completion of any new task regardless of status. Termination of thaf new

task with/CHECK CONDITION status shall result in the establishment of a new CA or ACA based on the
value of the NACA bit.
! AllMthe conditions that affect the processing of commands (e.g., reservations) still apply.
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Table 28 describes the handling of new tasks from the faulted initiator port when ACA is in effect.

Table 28 — Handling for new tasks from a faulted initiator port during ACA

ACA Task
New Task Properties Present Condition Established If
in the New Task Terminates with
Attribute 2 | NACA Value ® | Task Set Device Server Action a CHECK CONDITION status
0 No CA ©
Process the task. 9
ACA ! o ACA °
0or1 Yes Terminate the task with n/a
ACA ACTIVE status.
Any Attribute 0or1 n/a Terminate the task with a
Except ACA ACA ACTIVE status.

@
b

C

Q.

Task attributes are described in 7.5.
The NACA bit is in the CONTROL byte in the CDB (see 5.2.3).

If a task with the ACA attribute terminates with a CHECK CONDITION status,-the existing ACA condi
shall be cleared and a new CA or ACA condition shall be established basedon the value of the NACA

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

ion
bit.

5.9

5.9

The¢ device server shall process a PERSISTENT RESERYE OUT command with a PREEMPT AND £

1.5 Handling new tasks from non-faulted initiator ports when CA or ACA is in effect

1.5.1 Commands permitted from non-faulted initiator ports‘during CA or ACA

seryice action (see SPC-2) while a CA or ACA condition istéstablished when the command is received from

initiator port other than the faulted initiator port.

NOTE 7 - The processing of specific commands\(e.g., PERSISTENT RESERVE OUT command with a PREEMR
AND ABORT service action) the from SCSl(nitiator ports other than the faulted initiator port while a CA or AG
condition is in effect provides SCSI initiator ports other than the faulted initiator port the opportunity to recover fro
error conditions that the faulted initiator port cannot recover from itself.

ABORT
a SCSI
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5.9.1.5.2 Handling new tasks from non-faulted initiator ports when CA or ACA is in effect

The handling of tasks created by SCSI initiator ports other than the faulted initiator port depends on the value in the
7sT field in the Control mode page (see SPC-2).

Table 29 describes the handling of new tasks from SCSI initiator ports other than the faulted initiator port when CA
is in effect.

Table 29 — Handling for new tasks from non-faulted initiator ports during CA

New Task
TsT Field Properties New Condition Established
Value in Command If New Task-Fermin-
Control Attri- NACA Permitted ates with-a CHEC
mode page | bute ? | Value b During CA © Device Server Action CONDITION statu
Terminate the task with
ACA n/a n/a BUSY status. n/a
Terminate the task with
000b Any | Oort No BUSY status. n/a
Attribute
Except 0 Yes CA d
ACA Process the task
1 Yes ACA d
Terminate’the’command
0 with CHECK CA
CONDITION status,
ACA n/a | sense key of ILLEGAL
REQUEST and additional
001b 1 sense code of INVALID ACA
MESSAGE ERROR.
Any
Aé:ICZLSS Oor1 n/a Process the task. © See 5.9.1.3.
ACA
Task attributes are described in 7.5.
The NACA bit is in the CONIROL byte in the CDB (see 5.2.3).
See 5.9.1.5.1.
If a permitted command terminates with a CHECK CONDITION status, the existing CA condition shall{be
cleared and a new-€A or ACA condition shall be established for a new faulted initiator port based on the
value of the NACA)bit.

§ When the Tsrfield in the Control mode page contains 001b, commands from SCSI initiator ports othef than
the faultedsinitiator port shall be processed as if the CA condition does not exist (see 5.9.1.3). In this cpse,
the logical 'unit shall be capable of handling concurrent CA conditions and sense data for all SCSI initiator
ports.
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Table 30 — Handling for new tasks from non-faulted initiator ports during ACA

TST Field New Task New
Value in Properties Command Condition Established
Control Permitted If New Task Terminates
mode Attri- NACA During with a CHECK
page bute 2 | Value ACA ¢ Device Server Action CONDITION status
Terminate the task with
ACA n/a n/a ACA ACTIVE status. n/a
0 No Terminate the task with (a
A BUSY status.
000b ny Terminate the task with
Aéirg:)tf 1 No ACA ACTIVE status. n/a
ACA 0 Yes CA ¢
Process the task.
1 Yes ACA d
Terminate the command
0 with CHECK CA
CONDITION,é status,
ACA n/a sense key,of ILLEGAL
REQUESTand additional
001b 1 sense code of INVALID ACA
MESSAGE ERROR.
Any
AEﬂ;:::beLrl)tte Oor1 n/a Process the task. © See 5.9.1.3.
ACA
@ Task attributes are described in 7.5.
b The NACA bit is in the CONTROL byte-ih the CDB (see 5.2.3).
¢ See5.9.1.5.1.
dIfa permitted command terminates with a CHECK CONDITION status, the existing ACA condition shgll be
cleared and a new CA ot ACA condition shall be established for a new faulted initiator port based on the
value of the NACA bit.
€ When the TsT field inthe Control mode page contains 001b, commands from SCSI initiator ports othgr
than the faulted-initiator port shall be processed as if the ACA condition does not exist (see 5.9.1.3). Ir] this
case, the logical’unit shall be capable of handling concurrent ACA conditions and sense data for all 3CSI
initiator ports-
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5.9.1.6 Clearing a CA condition

A CA condition shall only be cleared:

a) As aresult of a power on or logical unit reset (see 5.9.7);

b) By an ABORT TASK SET task management function (see 6.3) from the faulted initiator port;

c) By a CLEAR TASK SET task management function (see 6.5) from any SCSI initiator port including the
faulted initiator port if the TST field in the Control mode page (see SPC-2) contains 000b;

d) By a CLEAR TASK SET task management function from the faulted initiator port if the TST field in the
Control mode page (see SPC-2) contains 001b;

e) Bya PERSISTENT RESFRVE OUT command with a PREEMPT AND ABORT service action from another
SCSl initiator port that clears the tasks of the faulted initiator port (see SPC-2);

f)  When a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service~actign from
another SCSI initiator port terminates in a CHECK CONDITION status;

g) Upon completion of a subsequent REQUEST SENSE command for the |_T_L nexus;

h) Upon accepting any subsequent command other than a REQUEST SENSE command fer the |_T_L|nexus;
or

i) Upon sending sense data by means of the autosense mechanism (see 5.9.4.3):

Case f) results in the establishment of a new CA or ACA for a new faulted initiator port based on the valug¢ of the
NAGA bit.

Whien a CA condition is cleared and no new CA or ACA condition is established, the state of all tasks in the fask set
shdll be modified as described in clause 7.

5.911.7 Clearing an ACA condition

AnJACA condition shall only be cleared:

a) As the result of a power on or a logical unit reset (see 5.9.7);

b) By a CLEAR ACA task management function (see 6.4) from the faulted initiator port;
c) By a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with the ACA
task attribute from the faulted initiator portithat clears the tasks of the faulted initiator port (see SPQ-2);

d) By a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with a task
attribute other than ACA from a SCSHinitiator port other than the faulted initiator port that clears the tasks
of the faulted initiator port;

e) When a command with the AcA task attribute from the faulted initiator port terminates with a CHECK
CONDITION status; or

f)  When a PERSISTENT-RESERVE OUT command with a PREEMPT AND ABORT service action termi-
nates in a CHECK CONDITION status.

Cases e) and f) result inthe’ establishment of a new CA or ACA based on the value of the NACA bit.

Whien an ACA condition is cleared and no new CA or ACA condition is established, the state of all tasks in the task
set|shall be madified as described in clause 7.

5.9|12 Overlapped commands

An joterlapped command occurs when a task manager detects the use of a duplicate |_T_L x nexus (see4.10.1)
in acommmand before a pending task hotdingthatt—T__x nexus completes itstasktifetime{see5-5)Each SCSI
transport protocol standard shall specify whether or not a task manager is required to detect overlapped
commands.

A task manager that detects an overlapped command shall abort all tasks for the faulted initiator port in the task set
and the device server shall return CHECK CONDITION status for that command. The sense key shall be set to
ABORTED COMMAND and the additional sense code shall be set to OVERLAPPED COMMANDS ATTEMPTED.

NOTES

8 An overlapped command may be indicative of a serious error and, if not detected, may result in corrupted data.
This is considered a catastrophic failure on the part of the SCSI initiator device. Therefore, vendor specific
error recovery procedures may be required to guarantee the data integrity on the medium. The SCSI target
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device logical unit may return additional sense data to aid in this error recovery procedure (e.g

sequential-access devices may return the residue of blocks remaining to be written or read at the time the

second command was received).
Some logical units may not detect an overlapped command until after the CDB has been received.

5.9.3 Incorrect logical unit selection

The SCSI target device's response to an incorrect logical unit number is described in this subclause.

The logical unit number may be incorrect because:

a)

b)

d)

5.9/4 Sense data
5.9/4.1 Sense'data introduction

Sepseddadta shall be made available by the logical unit in the event a command completes with a (
CONBITION status or other conditions. The format, content and conditions under which sense data s

The SCSI target device does not support the logical unit (e.g., some SCSI target devices supportonly one

peripheral device).

In response to any other command except REQUEST SENSE and INQUIRY, the SCSI target devig¢e shall
terminate the command with CHECK CONDITION status. The sense key shall be _sét to ILLEGAL

REQUEST and the additional sense code shall be set to LOGICAL UNIT NOT SUPPORTED;

The SCSI target device supports the logical unit, but the peripheral device is not currently attache
SCSI target device.

In response to an INQUIRY command the SCSI target device shall return the INQUIRY data W
peripheral qualifier set to the value required in SPC-2. In response to aREQUEST SENSE commg

i to the

ith the
nd, the

SCSI target device shall return sense data. The sense key shall be set to ILLEGAL REQUEST and the

additional sense code shall be set to LOGICAL UNIT NOT SUPPORITED.

In response to any other command except REQUEST SENSE@nd INQUIRY, the SCSI target devi
terminate the command with CHECK CONDITION status. The sense key shall be set to IL
REQUEST and the additional sense code shall be set to’ " OGICAL UNIT NOT SUPPORTED;

The SCSI target device supports the logical unit and the peripheral device is attached, but not oper

In response to an INQUIRY command the SCSFitarget device shall return the INQUIRY data W
peripheral qualifier set to the value required in*SPC-2. In response to REQUEST SENSE, the SCS
device shall return sense data appropriate teithe condition that is making the logical unit not operat

The SCSI target device's response to~any command other than INQUIRY and REQUEST SE
vendor specific; or

The SCSI target device supports'the logical unit but is incapable of determining if the peripheral d
attached or is not operational‘when it is not ready.

In response to an INQUIRY command the SCSI target device shall return the INQUIRY data v
peripheral qualifier set(to the value specified in SPC-2. In response to a REQUEST SENSE comm
SCSI target device shall return the REQUEST SENSE data with a sense key of NO SENSE.

The SCSI target-device's response to any other command is vendor specific.

te shall
| EGAL

ational.

ith the
| target
onal.

NSE is

pvice is

ith the
and the

HECK
hall be

prepared by the Togical unit are specified in this standard, SPC-2Z, the applicable command set standard and appli-
cable SCSI transport protocol standard.

Sense data shall be preserved by the logical unit for the SCSI initiator port until it is transferred by one of the
methods listed below or until another task from that SCSI initiator port is entered into the task set.

The sense data may be transferred to the SCSI initiator device through any of the following methods:

a)
b)
c)

The REQUEST SENSE command (see SPC-2);
An asynchronous event report (see 5.9.4.2); or
Autosense delivery (see 5.9.4.3).
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5.9.4.2 Asynchronous event reporting

Asynchronous event reporting is used by a logical unit to signal another SCSI device that an asynchronous event
has occurred. The mechanism automatically returns sense data associated with the event. Each SCSI transport
protocol standard should describe a mechanism for asynchronous event reporting. In this subclause, references to
asynchronous event reporting assume that the SCSI device to be notified has enabled asynchronous event reports
from the SCSI target device. Support for asynchronous event reporting is a logical unit option.

NOTE 10 - A SCSI device that is capable of producing asynchronous event reports at initialization time should
provide means to disable generation of these reports. This may be done with a switch or jumper wire. SCSI devices
thatimplement saved parameters may alternatively save the asynchnronous event reporting permissions eitner gn
a per SCSI device basis or as a system wide option.

Pafameters managing the use of asynchronous event reporting are contained in the Control mode page (see
SPL-2).

Asynchronous event reporting is used to signal a SCSI device that one of the following evénts has occurred:

a) An exception condition was encountered after command completion;
b) A newly initialized device is available;

c) Some other type of unit attention condition has occurred; or

d) An asynchronous event has occurred.

An jexample of a) occurs in a SCSI target device that implements a write.cache. If the SCSI target device isfunable
to write cached data to the medium, it may use an asynchronous event.report to inform the SCSI initiator device of
thelfailure.

An lexample of b) is a logical unit that generates an asynchroneus event report, following a power-on cycle, to notify
othpr SCSI devices that it is ready to accept I/O commands:

Anlexample of ¢) occurs in a SCSI target device that supports removable media. Asynchronous event reporting
mal be used to inform a SCSI initiator device of;a not-ready-to-ready transition (medium changed) dr of an
operator initiated event (e.g., activating a write protect switch or activating a start or stop switch).

An lexample of d) is a sequential-access device performing a REWIND command with the IMMEDIATE bit sef to one
(see SSC). An asynchronous event report may be used to inform a SCSI initiator device that the beginning of
medium has been reached. Completion of a CD-ROM AUDIO PLAY command (see MMC-2) starteqd in the
imrhediate mode is another example of this case.

Senfse data accompanying the asynchronous event report identifies the condition (see 5.9.4.1).

Anlexception condition‘encountered after command completion shall be reported to a specific SCSI initiator port
onge per occurrence‘efithe event causing it. The logical unit may choose to use an asynchronous event report or to
retyrn CHECK CONDITION status on a subsequent command, but not both. Notification of an exception cgndition
endgountered after~command completion shall be reported only to the SCSI initiator port or SCSI initiator pgrts that
serlt the affected task or tasks.

Asynchronous event reports may be used to notify SCSI devices that a system resource has become availaple. If a
loglcalunit uses this method of reporting, the sense key in the asynchronous event report sense data shal| be set
to UNIT ATTENTION.

5.9.4.3 Autosense

Autosense is the automatic return of sense data to the application client coincident with the completion of a SCSI
command under the conditions described in this subclause. Except for the SCSI Parallel Interface with information
unit transfers disabled (see SPI-4), all SCSI transport protocols shall support autosense.

If supported by the SCSI transport protocol and logical unit and requested by the Execute Command remote
procedure call (see 5.1), the device server shall only return sense data in this manner coincident with the
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completion of a command with a status of CHECK CONDITION. After autosense data is sent the following shall be
cleared:

a) The CA condition (see 5.9.1.6), if any; and
b) The sense data, except sense data associated with an unit attention condition when the UA_INTLCK_CTRL
field in the Control mode page (see SPC-3) contains 10b or 11b.

Autosense shall not affect ACA (see 5.9.1) or the sense data associated with an unit attention condition when the
UA_INTLCK_CTRL field contains 10b or 11b.

SC

a) Notify the logical unit when autosense data has been requested for a command; and
b) Inform the application client when autosense data has been returned upon command completion (s¢e 5.1).

It ig not an error for the application client to request the automatic return of sense data when“autosenseg is not
sugported by the SCSI transport protocol or logical unit implementation. If the application client requested the
retdirn of sense data through the autosense facility and the SCSI transport protocol layer does not support this
feajure, then the confirmation returned by the SCSI initiator port should indicate that noisense data was retyrned. If
the| SCSI transport protocol layer supports autosense but the logical unit does not, then the SCSI target|device
shquld indicate that no sense data was returned. In either case, sense information shall be preserved and the
application client may issue a command to retrieve it.

5.9|5 Unit Attention condition

Ea¢h logical unit shall generate an unit attention condition whenever.the logical unit has been reset as descfibed in
5.9]7 or by a power-on reset. In addition, a logical unit shall generate an unit attention condition for each SCSI
initiator port whenever one of the following events occurs:

a) A removable medium may have been changed,;

b) The mode parameters in effect for this SCSI initiater port have been changed by another SCSI initiator port
(see SPC-2);

c) The version or level of microcode has beerrchanged (see SPC-2);

d) Tasks for this SCSI initiator port were cleared by another SCSI initiator port;

e) INQUIRY data has been changed (see 'SPC-2);

f)  The logical unit inventory has beenlehanged (see SPC-2);

g) The mode parameters in effectfor the SCSI initiator port have been restored from non-volatile memory
(see SPC-2);

h) A change in the condition ‘of a synchronized spindle; or

i) Any other event requiringthe attention of the SCSI initiator device.

Logical units may queue(unit attention conditions. After the first unit attention condition is cleared, another unit
attgntion condition may_exist (e.g., a power on condition followed by a microcode change condition).

Anunit attentioncondition shall persist on the logical unit for each SCSI initiator port until that SCSI initiator port
clegrs the condition as described in the remainder of this subclause.

If ap INQUIRY command enters the enabled task state, the logical unit shall perform the INQUIRY commgnd and
shdll 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. The logical unit shall clear any unit attention condition
established in response to a change in the logical unit inventory for all logical units for the SCSI initiator port that
sent the REPORT LUNS command. The logical unit shall not clear any other unit attention condition.

If a REQUEST SENSE command enters the enabled task state while an unit attention condition exists for the SCSI
initiator port that sent the REQUEST SENSE command, then the logical unit shall either:

a) Report any pending sense data and preserve all unit attention conditions on the logical unit; or,

b) Report an unit attention condition for the SCSI initiator port that sent the REQUEST SENSE command.
The logical unit may discard any pending sense data and shall clear the reported unit attention condition
for that SCSI initiator port.
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If the logical unit has already generated the CA or ACA condition for an unit attention condition, the logical unit shall
report the unit attention condition (i.e., option b) above).

If a command other than INQUIRY, REPORT LUNS, or REQUEST SENSE enters the enabled task state while an
unit attention condition exists for the SCSI initiator port that sent the command, the logical unit shall terminate the
command with a CHECK CONDITION status. The logical unit shall provide sense data that reports an unit
attention condition for the SCSI initiator port that sent the command.

If a logical unit reports an unit attention condition with autosense (see 5.9.4.3) or with an asynchronous event
report (see 5.9.4.2) and the UA_INTLCK_CTRL field in the Control mode page contains 00b (see SPC-3), then the

log
UA |
cor

5.9

AR
wa
Sp€
inr

cal unit shall clear the reported unit attention condition for that SCST nitiator port on the logical uni
[INTLCK_CTRL field in the Control mode page contains 10b or 11b, the logical unit shall not clear unit'a
ditions reported with autosense or an asynchronous event report.

6 Hard reset

ard reset is a SCSI target port action in response to a reset event within the service\delivery subsys
eup event (see 3.1.133) is a reset event. The definition of additional reset events\is*SCSI transport g
cific. Each SCSI transport protocol standard that defines reset events shall specify the SCSI target port’s
bsponse to reset events.

Theg SCSI target port’s response to a hard reset shall include initiating the.equivalent of a logical unit rese

log

Wh
as

cal units as described in 5.9.7.

managed by ACCESS CONTROL OUT commands (see SPE-8), a hard reset in response to a reseg

within the service delivery subsystem shall be unaffected by access controls.

5.9

A lq

7 Logical unit reset

gical unit reset is:

a) The action in response to a LOGICAL UNIT RESET task management request (see 6.6) or som
logical unit reset event; or

(see 5.9.6).

The definition of logical unit reset events is dependent on the SCSI transport protocol.

To

brocess a logical unit resét the logical unit shall:

a) Abort all tasks as.described in 5.7,

b) Clear a CA (see.9.1.6) or ACA (see 5.9.1.7) condition, if one is present;

c) Release all reservations established using the reserve/release management method (persistent r
tions shall not be affected);

d) Return the logical unit's operating mode to the appropriate initial conditions, similar to those conditid
wauld’be found following device power-on. The MODE SELECT parameters (see SPC-2) shall be r
ta'their last saved values if saved values have been established. MODE SELECT parameters for w
saved values have been established shall be returned to their default values;

. If the
tention

tem. A
rotocol
5 action

t for all

ile the task manager response to task management requests issubject to the presence of access restrictions,

t event

e other

b) One of the actions in response to'a-TARGET RESET task management function (see 6.7) or a hafd reset

pserva-

ns that
pstored
hich no

g Setamunitattentiom condition (see 5-9-5);and
f) Initiate a logical unit reset for all dependent logical units (see 4.13).

In addition to the above, the logical unit shall perform any additional functions required by the applicable standards.
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6 Task management functions
6.1 Introduction

Task management functions control the processing of one or more tasks. An application client requests a task
management function by means of a procedure call having the following format:

Service Response = Function name (IN (nexus) )

Senlir-n Racnoncao-
MEeEeT<e5poRsSe-

One of the following SCSI transport protocol specific responses shall be returned:

FUNCTION COMPLETE: A task manager response indicating that the requested function is complete.
The task manager shall unconditionally return this response-ipon complgtion of
a task management request supported by the logical unit or SCSI target fevice
to which the request was directed.

FUNCTION REJECTED: An task manager response indicating that the operation is not supported by the
logical unit or SCSI target device to which the function was directed.

SERVICE DELIVERY The request was terminated due to a seryice delivery failure (see 3.1.108) or
OR TARGET FAILURE: SCSI target device malfunction. The .task manager may or may no{ have
successfully performed the specified function.

Ea¢h SCSI transport protocol standard shall define the actualkleyents comprising each of the above $ervice
responses.

The task management functions are summarized in table 31:

Table 31 — Task Management Functions

Task Management Function Nexus Reference
ABORT TASK T LQ 6.2
ABORT TASKSET | TL 6.3
CLEAR ACA | TL 6.4
CLEAR.JASK SET | TL 6.5
LOGICAL UNIT RESET | T L 6.6
TARGET RESET I T 6.7
WAKEUP I T 6.8

Ardument descriptions:

Nexus: An | T Nexus,| T L Nexus,orl T L Q Nexus (see 4.11).
I_T Nexus: A SCSl initiator port and SCSI target port nexus (see 4.11).
I_T_L Nexus: A SCSlinitiator port, SCSI target port, and logical unit nexus (see 4.11).

I_T_L_Q Nexus: A SCSlinitiator port, SCSI target port, logical unit, and tag nexus (see 4.11).

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) A task management request of ABORT TASK, ABORT TASK SET, or CLEAR ACA 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 cause no change to the logical unit;
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c) A TARGET RESET task management request shall initiate a logical unit reset as described in 5.9.
logical units to which the SCSI initiator port has access, and shall cause no change to any logical
which the SCSl initiator port is denied access; and

d) The task management function Service Response shall not be affected by the presence of access
tions.

6.2 ABORT TASK

Fu
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Thi
if it

ction call-
CHOoH-Gch

7 for all
units to

restric-

Service Response = ABORT TASK (IN (L_T_L_Q Nexus))

Ecription:

does not support tagged tasks.

5 function shall be supported by a logical unit if it supports tagged tasks and may be supported by a logical unit

The task manager shall abort the specified task, if it exists, as described in 5.7. Previously established conditions,

inc
fun
If th
or
tas

All
AB

Fur

De

Thi

ction.

vas not in the task set. In either case, the SCSI target device shall guarantee that no further responses fi
are sent to the SCSl initiator port.

DRT TASK task management function.

ABORT TASK SET

ction Call:

Service Response = ABORT TASK SET (IN (I_T_L Nexus))
Ecription:

5 function shall be supported by all logical units.

The task manager shall abort all tasks in the task set that were created by the SCSI initiator port routed thro

SC

tha
shs

S| target port as\described in 5.7.

Thet task manager shall perform an action equivalent to receiving a series of ABORT TASK requests. All tas

Il not be aborted. A CA shall be cleared by the ABORT TASK SET function from the faulted initiator p

5.9

uding MODE SELECT parameters, reservations, CA, and ACA shall not-béchanged by the ABORT TASK

e logical unit supports this function, a response of FUNCTION COMPLETE shall indicate that the task was aborted

om the

SCSI transport protocol standards shall provide the functionality needed for a task manager to implement the

gh the

ks from

SCSlinitiator port in the task set shall be aborted. Tasks from other SCSI initiator ports or in other talsk sets

rt (see

1:6). Other previously established conditions, including MODE SELECT parameters, reservations, and ACA

shall not be changed by the ABORT TASK SET function.

All SCSI transport protocol standards shall provide the functionality needed for a task manager to implement the
ABORT TASK SET task management function.
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6.4 CLEAR ACA

Function Call

Service response = CLEAR ACA (IN (L_T_L Nexus))

Description:

This function shall be supported by a logical unit if it supports ACA (see 5.2.3).

The application client issues CLEAR ACA to clear an ACA condition from the task set serviced by the logi

as
the
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6.5
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All
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Thg CA condition{see 5.9.1.6), and all pending status and sense data for the task set defined by the TST fiel

Co
ete

specified in 5.9.1.7. For tasks with the ACA attribute (see 7.5.4) receipt of an CLEAR ACA function.sha

e task manager clears the ACA condition, any task within that task set may be completed subject to the 1
nts for task set management specified in clause 7.

ile a CA is in effect (see 5.9.1), a logical unit that supports the CLEAR ACA task management functig
bre all CLEAR ACA requests and shall return a service response of FUNCTION_COMPLETE.

SCSI transport protocol standards shall provide the functionality needed for a task manager to implem
FAR ACA task management function.

CLEAR TASK SET

ction Call:
Service response = CLEAR TASK SET (IN (I_TAL Nexus))
Ecription:

5 function shall be supported by all logical units, except in the following cases, when support for this fun
onal:

a) The logical unit does nof'support tagged tasks (see 4.10); or
b) The logical unit supports’the basic task management model (see 7.2).

tasks in the appropriate’ task set as defined by the TST field in the Control mode page (see SPC-2) 5

rted as describedin\5.7. The medium may have been altered by partially processed commands.

ntrol mode~page shall be cleared. Other previously established conditions, including MODE SELECT
s, reservations, and ACA shall not be changed by the CLEAR TASK SET function.

cal unit

Il have

same effect as receipt of an ABORT TASK function (see 6.2). If successful, this function shall'be“terminated
with a service response of FUNCTION COMPLETE.

equire-

n shall

ent the

ction is

hall be

d in the
param-

All

SCSI transport protocol standards shall provide the functionality needed for a task manager to implem

ent the

CLEARTASK-SET taskmmamagement furnction:
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6.6 LOGICAL UNIT RESET

Function Call:

Service Response = LOGICAL UNIT RESET (IN (L_T_L Nexus))

Description:

This function shall be supported by all logical units.
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ore returning a FUNCTION COMPLETE response, the logical unit shall perform the logical unit resetfu
cified in 5.9.7.

NOTE 11 - Previous versions of this standard only required LOGICAL UNIT RESET support in logical units th
supported hierarchical logical units.

SCSI transport protocol standards shall provide the functionality needed for a task manager to implem
5ICAL UNIT RESET task management function.

TARGET RESET

ction Call:
Service Response = TARGET RESET (IN (L_T Nexus) )
scription:

ore returning a FUNCTION COMPLETE response, the SCSI target port shall cause logical unit reset functior
formed as specified in 5.9.7 for every logical unit.

application client should issue LOGICAL UNIT RESETSs only to the logical units it is using rather than is
RGET RESET. This avoids resetting logical-units that other SCSI initiator ports, possibly in other SCSI
ices, may be using.

NOTE 12 - Previous versions of this standard required TARGET RESET support in all SCSI target devices. SC

require additional actions beyond those specified here.

WAKEUP

ction Call:

Service response = WAKEUP (IN (IL_T Nexus) )

transport protocols may or may.'not require that TARGET RESET be supported. SCSI transport protocols may

nctions

ent the

s to be

suing a
nitiator

S
D

ECription:

SCSI transport protocols may or may not define the WAKEUP function. This function may be supported by SCSI
transport protocols whose interconnects support a shared wakeup signal or individual wakeup signals for each
SCSI target port. This function may be supported by SCSI devices on SCSI transport protocols that support the
function.

This function causes a wakeup event (see SPC-3) to be sent to either:

a) The specified SCSI target port, on SCSI transport protocols supporting individual wakeup signals; or

b) All SCSI target ports connected to the interconnect, on SCSI transport protocols supporting a
wakeup signal.

shared
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