INTERNATIONAL ISO/IEC
STANDARD 14776-412

First edition
2006-10

Information technology —
Small computer system interface (SCSI) -

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

Reference number
ISO/IEC 14776-412:2006(E)



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



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

INTERNATIONAL ISO/IEC
STANDARD 14776-412

First edition
2006-10
Information technology —
Small computer system interface (SCSI) -
Part 412:
Architecture model-2 (SAM-2)
Copyright © 2006 ISO/IEC, Geneva — All rights reserved
NO—part ot this puUIibdliUll Ty oe reproauaced or Ttitrzed—m arry 10T Or 0y any medarrs, lectronic or

mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

PRICE CODE X

For price, see current catalogue



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



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

14776-412 © ISO/IEC:2006(E)

1 General

1.1
1.2

2 Normative reference

3 Definitions, symbols, abbreviations, and conventions

3.1
3.2
3.3
3.4
3.5
3.6
3.6,
3.6,
3.6,

4 SCSI
41
4.2
4.3
4.4
4.5
4.6
4.6,
4.6,
4.6,
4.7
4.7,
4.7,
4.7,
4.7,
4.7,
4.7,
4.7,
4.8
4.9
4.9,
4.9,
4.9,
4.9,
4.9,
4.9.

4.9.7 Flat space addressing method
4.9.8 Extended logical unit addressing
4.9.9 Well known logical unit addressing
4.10 Tasks
4.10.1 The task object
4.10.2 Task tags
4.11 The nexus object
4.12 SCSI ports
4.12.1 SCSI port configurations
4.12.2 SCSI devices with multiple ports
4.12.3 Multiple port target SCSI device structure
4.12.4 Multiple port initiator SCSI device structure
4.12.5 Multiple port target/initiator SCSI device structure

-3-

Contents

Scope
Precedence requirements

efinitions

Acronyms
Keywords
Editorial conventions
Numeric conventions
Notation conventions
1 Hierarchy diagram conventions
P Notation for procedures and functions
3 Notation for state diagrams

Architecture Model
ntroduction
The SCSI distributed service model
The SCSI client-server model
The SCSI structural model
SCSI| domain
The service delivery subsystem
1 The service delivery subsystem object
P Synchronizing client and server states
3 Request/Response ordering
SCSI devices
1 SCSI initiator device
P SCSI target device
3 SCSI target/initiator device
1 SCSI port identifier
b SCSI task router
b SCSI device name
7 SCSI port name
|_ogical units
|_ogical unit numbers
1 Logical unit.-numbers overview
I N 0= T o | =] PR SRP
3 Single Jevel logical unit number structure
4 Eight'byte logical unit number structure
b.Logical unit addressing method

D Lol Ll H el H ool
I CTPTeTar UTVILE dUUT T oollty 1 uivy


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

4.12.6 SCSl initiator device view of a multiple port SCSI target device
4.12.7 SCSI target device view of a multiple port SCSI initiator device
4.13 Model for dependent logical units
4.14 The SCSI model for distributed communications

5 SCSI Command Model
5.1 The Execute Command remote procedure
5.2 Command descriptor block (CDB)

5.2.

5.2.2 OPERATION CODE byte
5.2.3 CONTROL byte
5.3 Status

5.3,
5.3.
54

5.4,
5.4.
5.4,
54.
54.
5.4.
5.5

5.6

5.7

5.7.
5.7.
5.7.
5.8

5.8.
5.8.
5.9

5.9.
5.9,
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9.
5.9

-4 -

(OB SR (o] 1 4=\ SUTT TR

1 Status codes
P Status precedence
SCSI transport protocol services in support of Execute Command
1 Overview
P Execute Command request/confirmation SCSI transport protocol services
3 Data transfer SCSI transport protocol services
3.1 Introduction
3.2 Data-In delivery service
3.3 Data-Out delivery service
Task and command lifetimes
Task management function lifetime
Aborting tasks
1 Mechanisms that cause tasks to be aborted
P When a SCSl initiator port aborts its own tasks
3 When a SCSI initiator port aborts tasks from other SESI initiator ports
Command processing examples
1 Unlinked command example
P Linked command example
Command processing considerations and exeeption conditions
1 Contingent allegiance (CA) and auto contingent allegiance (ACA)
1.1 Overview
1.2 Establishing a CA or ACA
1.3 Handling tasks when neither, CA or ACA is in effect
1.4 Handling new tasks from the faulted initiator port when CA or ACA is in effect
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
1.5.2 Handling new tasks from non-faulted initiator ports when CA or ACA is in effect
1.6 Clearing a CA condition
1.7 Clearing an AGA condition
P Overlapped commands
3 Incorrectlogical unit selection
4 Sense'data
.1 Sense data introduction
4.2 Asynchronous event reporting

3 Autosense

5.9.5 Unit Attention condition
5.9.6 Hard reset
5.9.7 Logical unit reset

6 Task management functions

6.1

6.2 ABORT TASK
6.3 ABORT TASK SET
6.4 CLEAR ACA
6.5 CLEAR TASK SET

6.6

6.7 TARGET RESET
6.8 WAKEUP

] To (U] (o] o SRR
LOGICAL UNIT RESET oo i,

14776-412 © ISO/IEC:2006E)


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

14776-412 © ISO/IEC:2006(E) -5-

6.9 Task management SCSI transport protoCol SEIVICES .........ooii i 90
6.10 Task management fUNCLION EXaMPIE.......c..iiii it e e 91

FALE: T S = A F= T F=To [T o 1= oL PR P RO PRP 92
7.1 Introduction to task set ManagemMENt ...........uii i e 92
7.2 Controlling task set ManagemENt...... ... et e e e e 92
7.3 Task MaNagEMENT EVENTS ... ..uiiiiiiiii it e e e ettt e e e s bt e e e eabe e e e e s anbbeeeeenaas 93
A 1= 1] Q=) = (= SRR 93
42 Y=Y V1= SR 93
7.4.1.1 Task state NOMENCIATUIE ....... ...t e e e e e e e e e e e e e e et eeeeaaaaaens 93
4 W2 ST 1= o Y=Y g To 1Yo I T a1 (0] 0 =1 i T o R 93
7.4.2 Enabled task State ... e e s i eeeaaaa 93
7.4 3 Blocked task State ... e eee e e b e 94
7.4 14 Dormant task State ........oooooiiiii i e e b e e 94
74D Ended task State.... ... e e eeeeeeee s e b 94
7.4 Task states and task lifetimes ... b 94
7.5 Task attributes ... e e Db e e 95
.51 SIMPIE taSK ..o e eeee e e e e e e N e e e e e e b 95
7.5P Ordered task. ... e e e 2 N 95
7.5B Head of qUEUE taSK .......ooiiiiiii e e Wb 95
AT O N = 1 SRR SO 95
7.6 [Task state transitioNS...... oo o e b 96
7.7 [Task set management eXamples. ... RN et nee e e snreee e e snee e 97
A 48 (0 L (oo 0T [ o ot SO 97
7.72 Head of QUEUE taSKS......ooiiiii e e N T e e e e e e e meeeab e e 98
7.7 Ordered tasks ..o O b 99
A O N = T = GO URSREERI SUSTORR 100

Annex A (informative)

Identifiers and NAMES fOr ODJECES .......ooiiiiiiii e B e b 101
A.1|ldentifiers and NAMES OVEIVIEW.........oooiiireii e e e reeneeee e e e e e 101
A.2|ldentifiers and NAMES ... ... Mttt e e e e e e e e e ee e e e e e e e e e e aeenennenneeeeeeahennennanes 101
A.3|SCSI transport protocol acronyms and:bibliography ............coooiiiiiiiiiiee b, 103

Annex B (informative)

Terminglogy MapPING .......eeeeeeriieeeee S ettt et e e siee e ee e s snee e e e ssnnneeeesnnneeeessnnnnee s annneees 105

=TT o] T Te] - To] 1)V N SR PP PUPPPPN FPTTPR 106



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

-6- 14776-412 © ISO/IEC:2006(E)

Tables

1 Single level logical unit number structure for 256 or fewer logical UNitS...........c.ccvviiiiiiie i, 40
2 Single level logical unit number structure for 257 to 16 384 logical Units............cccoviiiiiiiiiiiiiieeee e 41
3 Eight byte logical unit number structure adjustments ... 42
4 Eight Byte logical unit NUMDEr STTUCLUIE .........coiiiii e e e e e e e e e e e e e e e e e ae e nrnane e s 43
5 Format of addreSSING fIElAS.........uuuiiiiiiieiii et e e e e e e e e e e e e e e e e e e e et ———r e e e aaaeeaa e e aaae s 43
6 ADDRESS METHOD fI€IA VAIUES ...ttt ettt e e ettt e e e e nte e e e e nnbe e e e e e nreeeeeanneees 43
4 oo o= 1 I 0L g1 0= To [o | =21 T SRR PUPPURRN 44
8 Peripheral deViCe addreSSINg . .......coiiiiiiiiieieeeie et e e e e e e e e e e e e et et et e et aeaeteaaeeanan s e e e eeeeeaseeeaaaaaaaaaareereraneeenrrns 44
Lo I P L] o7 Yo S IR= To [0 [ (=1 o SRS 45

10 Extepded logical unit addressing

A.1 Object size and SUPPOIt reqQUIFEITENTS ........cciciiiiiiiee e e et e e e e e e e s e st reeeeeeaeeesssssennsneneeeasesheesannnsnns 101
A.2 Object identifier size for each "SCSI transport ProtoCol.............uviiiiiiiiiieeiiiiicceeeee e eeceesiirreeee e b 102
A.3 Object identifier format fofreach SCSI transport protoCol ...........ovvvviiiiiiiiiiiiieeeeecceeeeeee e 102
A.4 Object name size for €ach SCSI transport protocol ..........cccvvviiiiiiiiiiic e b e 103
A.5 Object name formatifor each SCSI transport protoCol..............uveieiiiiiiiiiiiiiicieeeee e eeecereeeee s b e 103

B.1 SAM-2 to SAM terminolOgy MaAPPING .....cuurririiiieeeeeeiieieiiiie e e eeeeeeeeasesrrsrrrereeeaeeseessaasanssseeseeeaasessassashrnsreneeens 105



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

14776-412 © ISO/IEC:2006(E) -7 -

Figures

Page
O SCSI AOCUMENT SITUCKUIE ...ttt ettt e e e ettt e e s ettt e e e e nette e e s amnte e e e e anteeeeeannbeeeeeanbeeeeesennees 9
I GG To [T =T 0 g1 o £l o] Yo=Y 1= o Lo - O 11
2 Example hierarChy diagram .........cooo oot e et e e e e e e e ettt e e e et ae e eeaaa e aeaeaeeeeeeeeaeeaaaaaaaaaaeeereranenenenns 25
B e Yo g o] SIS =) (= 0o 1= To = 1 o o1 RPPUPRURIN 27
4 ClIENT=SEIVEI MOTEI ... it ettt e e ettt e e e e ettt e e e e te bt e e e s e beeeeaeabeteeeantbaeeeeeanteeeeeeansnaneeesns 29
5 SCSI ClIENt-SEIVEI MNOAE ......eeiiiiiiiii ettt e e e et e e e e st e et e e e et e e e e e anbeeeeeesbbeeeeeaanteeeeeennnnees 30
6 SCSI 1/O system and domain MOAEN..........ccueuiiiiiiiiie e e e e e e e e e e e ar e e e e e e ae s et anreaeeees 31
O L = = 11 IS T @251 Mo [ o ¢ =11 N 02T Yo = SRR 32
ST O3 W (o] 0 4 F=T1 10 T Yo [ PR RRR 33
9 Service delivery subsystem model e —— 33
10 SCS] initiator device MOEl.........oooiiiiiiiiiiie e seee e e sreeee e e sneeeeesnnneeee s e e Sl e 35
11 SCS| target device MOAEL ........cc..uuiiiiiieiiieee e e e e e e e e s rnnreeeeeeee e s s (e e e e e 36
12 SCS] target/initiator device MOEL...........cooiiiiiiiieee e re e e e e e s ss b eneee e b e ee e e eenians 37
13 Logigal UNit MOAEL ........cooiiieeeeeee e e et e seseseeeaeaeaaaeaesesahasebfoennrnnnnnnthunnnninnnnens 39
14 Eight Byte logical unit number structure adjustments ... b, 42
15 SCS| device functional MOEIS ...........ooeiiiiiiiiiiiiiiee e A e seee e e 50
16 Multiple port target SCSI device structure model...........c.cooeviiiiiiiiiiiieieieeeeeen e e e 51
17 Multiple port SCSI initiator device structure model .............ccoooeciiiiieiieee B, 52
18 Multiple port target/initiator SCSI device structure model .............coeeeevveeee i e 53
19 SCS] target device configured in a single SCSIdomain............cccvveeee e S 54
20 SCS] target device configured in multiple SCSI dOmMaiNS ..........covvvve e i b 54
21 SCS] target device and SCSI initiator device configured in a single(SCSI domain...........cccccceveeeee . 55
22 Depgndent logical unit MOdel...........oooviiiiiiiiiiiiiiie e S e e e e e e ee b 56
23 Example of hierarchical system diagram .............ccoiiiiiiiiiiiiisde e 52 ececeee e e e e e e e e e s s b 57
24 Protgcol service reference MOl ............ueeiiiiiiiiiiiiiiie e N M e e e e 58
25 Protdcol service Model........oooeiiiiiiiiiiiiiiieeeeee e S e b 59
26 Requliest-Response ULP transaction and related LLP S€rViCES .........cooveiviiiiiiiiiiiiiiiiiiiiiiiieneeeieneeeeeeeadbeeeeneeeenans 60
27 Model for Data-In and Data-Out data transfers........ o0 e b 69
28 Command ProCESSING EVENES .....ueeiiiiieeeiieei 50 e e et ettt e ettt et eee e e e e e s e s e s reereeaaaessessssssnntsaeasaesssnsshansanreneeens 73
29 Linkgd command ProCeSSING EVENTS........uuuue e e eiiii e e e ee e e e e eeeeeeeeeeeeeeeeeeeeeaesensesnnnnnnnaasaaseeeeeesaasaaasaaaasesaberseneeennnns 74
30 Task management ProCeSSING EVENTS ... i e e ee e e ee e ee e eeeeeeeteaeae et seseseeeeeeesaaaaaasenasaesabersenennnnnns 91
31 Example of Dormant state task behaviorl. .. ... b 94
32 TaSK StAteS ... B e e e b 96
33 Head of queue tasks and blockingbeundaries (€Xample 1) ........coovveeiiiiiiiiiiiiiiiee e b 98
34 Head of queue tasks and blockingboundaries (eXample 2) ........c..ceeiiiiiieeiiiiiie e e 98
35 Orddred tasks and blocking DOUNAANIES .............oviiiiiiiiiiiiciee e e e e e e b 99
36 ACAIASK EXAMPIE ..o et e e e e e e e e e s et e e e e eaeaaeeessasrneeaeeaaeaeeeesnahrnrrraneens 100



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

1)

-8- 14776-412 © ISO/I

INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

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

FOREWORD

EC:2006(E)

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the specialized system for
worldwide standardization. National bodies that are members of ISO or IEC participate in the development of International Standards.
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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.

SCSI standards family

Figure 1 shows the relationship of this standard to the other standards and related projects in the/$CSI family
standardls.

Device-Type Specific Command Sets

Shared Command Set (for all device types)

SCSI Transport Protocols

Architecture Model

Interconnects

Figure; 0= SCSI document structure

Figure Q shows the general applicability“of the documents with respect to one another. Figure 0 does|not imply a
relationghip such as a hierarchy, protocol stack or system architecture.

The fungtional areas identified in Figure O characterize the scope of standards within a group as followg:

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

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

Shared Command Set: An implementation standard that defines a model for all SCSI device types. This standard
specifies the required commands and 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:

Clause 1 Scope

Clausg 2 Normative references

Clausg 3 Definitions, symbols and abbreviations

Clause 4 SCSI architecture model

Clause 5 SCSI command model of the SCSI architecture

Clausg 6 Task management functions common to SCSI devices

Clausg 7 Task set management capabilities common to SCSI devices
Annex|A Identifier and name definitions of the SCSI transport protocols
Annex|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 Scope

This part of ISO/IEC 14776 defines a reference model that specifies common behaviours for SCShdevices and an
abstrac structure that is generic to all SCSI I/O system implementations.

This International Standard specifies generic requirements that pertain to SCSI impleméntation standards and
implemegntation requirements.

1.2 Precedence requirements

An implementation requirement specifies behaviour in terms of measurable or observable parameters that apply to
an implémentation. Examples of implementation requirements defined in this International Standard are the com-
mand descriptor block format and the status values to be returned upon command completion.

Generi¢ requirements are transformed to implementation requirements by an implementation standard. An
example¢ of a generic requirement is the hard reset behaviour specified in 5.9.6.

SCSIArchitecture Model - 2

Y Y Y

SCSI Implementation SCSI Implementation e ole SCSI Implementation
Standard Standard Standard
Key: \\\ \J /
Generic Implementation scs|
Requirements Requirements lranlameantatinn

-€----- -

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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2 Normative reference

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)

For 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.

3.1.1
ACA command
command performed by a task with the ACA attribute (see 3.1.4, 4.10, and 7.5.4).

31.2

additiofal sense code
a combination of the ADDITIONAL SENSE CODE and ADDITIONAL SENSE CODE QUALIFIER fields in the senge data (see
3.1.104|and SPC-2)

313
application client
an obje¢t that is the source of SCSI commands

314
auto cantingent allegiance (ACA)
one of the possible conditions of a task set following the return of a CHECK.CONDITION status (see 5{9.1)

3.1.5
blocked task state
when in|this state a task is prevented from completing due to a‘<CA or ACA condition

3.1.6
blockir;F boundary

a task set boundary denoting a set of conditions that inhibit tasks outside the boundary from entering the enabled
task staje

3.1.7
byte
an 8-bit|construct

3.1.8
call
act of invoking a procedure

3.1.9
client-server
relationghip established between a pair of distributed entities where one (the client) requests the other|(the server)
to perform someroperation or unit of work on the client's behalf.

3.1.10
client
entity that requests a service from a 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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nd 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
comple

ted command

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

3.1.15
comple

ted task

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

the TASH

3.1.16
confirni
respong

3.1.17
confirni
service

3.1.18
conting
one of t

3.1.19

control
the mod
cation ¢
in this s

3.1.20
current

COMPLETE response are SCSI transport protocol specific

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

ed SCSI transport protocol service
pvailable at the SCSI transport protocol service interface that includés a confirmation of comple

ent allegiance (CA)
ne possible conditions of a task set following the return of & CHECK CONDITION status (see 5

mode page

e page that identifies the settings of several device server behaviours that may be of interest
ient or may be changed by an application client. Fields in the Control mode page are referenc
andard and SPC-2 contains a complete definition of the Control mode page

task

a task that has a data transfer SCSI transport protocol service request in progress (see 5.4.3) or is in

of send
specific

3.1.21

ng command status. Each:SCSI transport protocol standard should define the SCSI transp
conditions under which a\task is considered a current task

dependent logical unit

comprising

btion

9.1)

to an appli-
ed by name

the process
ort protocol

a logica| unit that is addressed via some other logical unit(s) in a hierarchical logical unit structure (see 3.1.38), also
a logical unit that is at'a higher numbered level in the hierarchy than the referenced logical unit (see 4.13)

3.1.22

device |dentifier

a term used h‘,’ prn\/imlc versions of this standard (enn Annex R)

3.1.23

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
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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

dormant task state
when in this state a task is prevented from entering the enabled task state (see 3.1.29) due to the presence of
certain ¢ther tasks in the task set

3.1.29
enabled task state
when in[this state a task may complete at any time or is waiting to receive the next command in a serfes of linked
commaids

3.1.30
ended ¢ommand
completed or aborted command

3.1.31
faulted |initiator port
SCSI infitiator port to which a CHECK CONDITION status was feturned. The faulted initiator port pondition is
cleared [when the CA or ACA condition resulting from the CHECK CONDITION status is cleared

3.1.32
faulted task set
task sef that contains a faulting task. The faulted task set condition is cleared when the CA or ACA condition
resulting from the CHECK CONDITION status is cleared

3.1.33
faultind command
a command that completed with a status of CHECK CONDITION

3.1.34
faultind task
a task that has completedwith a status of CHECK CONDITION

3.1.35
field

a group|of one-or_more contiguous bits, part of a larger structure such as a CDB (see 3.1.13) or senge data (see
3.1.104

3.1.36
function complete

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

3.1.37

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)

3.1.41
I_T_L_Q nexus

a nexus between a SCSI initiator port, a SCSI target port, a logical unit, and a tagged task (see 4.11)

3.1.42
L_T_L_x nexus
eitheran |_T_L nexusoran|_T_L Q nexus (see 4.11)

3.1.43
1/0 operation

operation defined by an unlinked SCSI command, a series of linked SCSI commands or a task m

function

3.1.44
implemientation specific

a requinement or feature that is defined in a SCSI standard but whose-implementation may be speq

system |ntegrator or vendor

3.1.45
implemientation option
an optign whose actualization within an implementation is:at the discretion of the implementor

3.1.46
initiato
term used by previous versions of this standard-(see Annex B)

3.1.47
initiator device name
SCSI degvice 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)
3.1.49

initiator port identifier
value by whieh\a SCSI initiator port is referenced within a domain (see 4.7.1)

3.1.50

anagement

ified by the

initiator port name

a SCSI port name (see 3.1.93) of a SCSI initiator port or of a SCSI target/initiator port when operating as 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


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

14776-412 © ISO/IEC:2006(E) -17 -

3.1.53
layer

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

level rel

3.1.54

ative to the interconnect

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

3.1.55

linked command
one in a series of SCSI commands processed by a single task that collectively make up a discrete I/O operation. In
such a geries, each command is represented by the same |_T_L_x nexus, and all, except the last, havg

in the C

3.1.56
logical

PB CONTROL byte set to one

Lnit

SCSI tgrget device object, containing a device server and task manager, that impleménts a device
managgqgs tasks to process SCSI commands sent by an application client (see 4.8)

3.1.57
logical

Linit reset

a logicdl unit action in response to a logical unit reset event in which-thé logical unit performs the]
described in 5.9.7

3.1.58
logical

Linit reset event

an event that triggers a logical unit reset from a logical unit@s‘described in 5.9.7

3.1.59
logical

unit inventory

the list ¢f the logical unit numbers reported by a REPORT LUNS command (see SPC-2)

3.1.60
logical

unit number (LUN)

64-bit identifier for a logical unit

3.1.61
logical

unit option

option pertaining to a logicakunit whose actualization is at the discretion of the logical unit implementorn

3.1.62

lower level protocol-(LLP)

protoco

3.1.63
media i

used to'carry the information representing upper level protocol transactions

nformation

the LINK bit

model and

operations

information stored within a SCSI device that is non-volatile (retained through a power cycle) and accessible to a

SCSlin

3.1.64
name

itiator device through the processing of SCSI commands

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

world w

3.1.65
nexus

ide identifier (WWID) may be interchangeable)

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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non-faulted initiator port

a SCSI

3.1.67
object

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

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

some w

3.1.68
peer-to
a servic

3.1.69

ay

-peer protocol service
e used by an upper level protocol implementation to exchange information with its peer

peer entities

entities

3.1.70

within the same layer

pending command
from the point of view of the application client, the description of command between the time that the

client ¢4

responges described in 5.5 is received

3.1.71
port

synonymous with SCSI port (see 3.1.91)

3.1.72
proced
an oper,

3.1.73

protocq
a speci
passed

3.1.74

ire
htion that is invoked through an external calling<interface

ication and/or implementation of the-requirements governing the content and exchange of
between distributed entities through the service delivery subsystem

protocgl option

function

3.1.75
queue
the arra
created

3.1.76
receive
a client

3.1.77

whose definition within a SCSI transport protocol standard is optional

ngement of tasks within a task set (see 3.1.126), usually according to the temporal order in whid

s

or server that is the recipient of a service delivery transaction

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

3.1.78

request
a transaction invoking a service

application

lIs the Send SCSI Command SCSI transport protocol service and the-time one of the SCSI target device

information

h they were


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

14776-

3.1.79

412 © ISO/IEC:2006(E) -19-

request-response transaction
interaction between a pair of distributed, cooperating entities, consisting of a request for service submitted to an
entity followed by a response conveying the result

3.1.80

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

reset event

a SCSI

3.1.82

fransport protocol specific event that triggers a hard reset from a SCSI device as described in.f

responge
a transdction conveying the result of a request

3.1.83

SCSI application layer
The protocols and procedures that implement or issue SCSI commands and task management functig
serviceg provided by a SCSI transport protocol layer.

3.1.84

SCSI dévice:

A devic

e that contains one or more SCSI ports that are connected.io a service delivery subsystem ang

SCSI application protocol.

3.1.85

SCSI device identifier
synonymous with SCSI port identifier (see 3.1.92)

3.1.86

SCSI d¢vice name
a name| (see 3.1.64) of a SCSI device,that is world wide unique within the SCSI transport protocag

domain
other S

3.1.87

in which the SCSI device has(SCSI ports (see 4.7.6). The SCSI device name may be made
CSI devices or SCSI ports innthiat SCSI domain in SCSI transport protocol specific ways

SCSI I/Q system
an /O dystem, consisting,of two or more SCSI devices, a SCSI interconnect and a SCSI transport g
collectiviely interact to perform SCSI I/O operations

3.1.88

SCSI identifier
a term ysed by previous versions of this standard (see Annex B)

3.1.89

9.6

ns by using

supports a

| of a SCSI

available to

rotocol that

SCSl initiator 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

3.1.90

SCSl 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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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)

3.1.93

SCSI port name

a hame

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

of that $CSI port (see 4.7.7). The name may be made available to other SCSI devices or SCSI|ports

domain

3.1.94

in SCSI transport protocol specific ways

SCSI target device

a SCSI
request

device containing logical units and SCSI target ports that receives device’service and task m
5 for processing. When used, this term refers to SCSI target devices orSCSI target/initiator dev

using thie SCSI target/initiator port as a SCSI target port

3.1.95
SCSl ta
a SCsSI

rget port
arget device object that contains a task router and acts as the connection between device serv

managdrs and the service delivery subsystem through which requests and responses are routed. Wher
used it efers to a SCSI target port or a SCSI target/initiatorport operating as a SCSI target port

3.1.96
SCSl ta
a SCSI

3.1.97
SCSl ta
a SCSI

3.1.98

rget/initiator device
Hevice that has all the characteristics of a SCSI target device and a SCSI initiator device

rget/initiator port
fdevice resident object that has(all'the characteristics of a SCSI target port and a SCSI initiator

SCSI transport protocol layer
the profocol and services used by a SCSI application layer to transport data representing a SCSI

protoco

3.1.99

transaction

SCSI transport protocol service confirmation

a signal
service

3.1.100

from-the lower level SCSI transport protocol layer notifying the upper layer that a SCSI transg
request has completed

CSI| domain
n that SCSI

anagement
ces that are

prs and task

this term is

port

application

ort protocol

SCSI transport protocol service indication
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

3.1.105

sense key

a field i

3.1.106
server
an entit

3.1.107
service
any ope

3.1.108
service
any nor
transit

3.1.109
service
the part
logical U

3.1.110
service
areque

3.1.111
signal
a detect

3.1.112
signal
the act

3.1.113

the sense data (see 3.1.104 and SPC-2)

that performs a service on behalf of a client

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

delivery failure

delivery subsystem

of a SCSI I/0 system that transmits service reguests to a logical unit or SCSI target device
nit or SCSI target device responses to a SCSVinitiator device

delivery transaction
5t or response sent through the seryice delivery subsystem

noun)
able asynchronous event possibly accompanied by descriptive data and parameters

verb)
bf generating-such an event

standand INQUIRY data
data rewpmmmmﬁmwﬂw@d&mw

-recoverable error causing the corruption or loss of one or'more service delivery transactipns while in

and returns

RUIRY data

are referenced by name in this standard and SPC-2 contains a complete definition of the standard INQUIRY data

format

3.1.114
target

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

3.1.115

target device name
a SCSI 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 SCSI port name of a SCSI target port or of a SCSI target/initiator port when operating as a SCSI target port (see
4.7.2)

3.1.119
target/initiator device name
a SCSI gevice name (see 3.1.86) of a SCSI target/initiator device (see 4.7.3)

3.1.120
task
an obje¢t within the logical unit representing the work associated with a command or a group of linked pommands

3.1.121
task management function
a task mpanager service capable of being requested by an application client to affect the processing of pne or more
tasks

3.1.122
task mgnagement request
a request submitted by an application client, invoking axtask management function to be processgd by a task
managdgr

3.1.123
task mgnagement response
the resgonse returned to an application client'by a task manager on completion of a task management|request

3.1.124
task mgnager
a servef within a logical unit that\controls the sequencing of one or more tasks and processes task management
functions.

3.1.125
task rotiter
an obje¢t in a SCS{ target port that routes commands and task management functions between the seryice delivery
subsystem (see3.1.109) and the appropriate logical unit's task manager (see 3.1.124).

3.1.126
task se
a group of tasks within a logical unit, whose interaction is dependent on the task management (e.g., queuing), CA,
and ACA requirements (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 application-specific protocol processed through services provided by a lower level protocol

3.1.132
wakeu
a SCSI farget port returning from the sleep power condition to the active power condition (see SPE-3)

3.1.133
wakeup event
an event that triggers a wakeup from a SCSI target port as described in SPC-3

3.1.134
well knpwn logical unit
a logical unit that only performs specific functions (see 4.9.9). Well known-logical units allow an application client to
issue rejquests to receive and manage specific information usually relating to a SCSI target device

3.1.135

well knpwn logical unit number (W-LUN)
the logig¢al unit number that identifies a well known logical unit

3.2 Acronyms

ACA Auto Contingent Allegiance (sée 3.1.4)

AER Asynchronous Event Repeorting (see 5.9.4.2)
CA Contingent Allegiance (see 3.1.18)

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

LUN Logical Unit Number (see 3.1.60)

MM[C-2 SCSI Multi-Media Commands -2

n/a Not Applicable

RAI Redundant Array of Independent Disks

SB SCSI=3 Block Commands

SC$I The architecture defined by the family of standards described in the bibliography
SPIt4 SCSI Parallel Interface-4

SP(-2 SCSI Primary Commands-2

SP(-3 SCSI Primary Commands-3

SSC SCSI-3 Stream Commands ULP Upper Level Protocol (see 3.1.131)
VPD Vital Product Data (see SPC-2)

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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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 no

t

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

3.3.5 J

obsolete

a keyward indicating that an item was defined in prior SCSI standards but has been removed fromr-this|standard
3.3.6

option,|optional

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

3.3.7

Scsi trgnsport protocol specific

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

3.3.8

reserved

a keyward referring to bits, bytes, words, fields, and code¢values that are set aside for future standgrdization. A
reserve bit, byte, word, or field shall be set to zero, orin accordance with a future extension to th{s standard.
Recipiepts are not required to check reserved bits, bytes;-words, or fields for zero values. Receipt of reserved code
values in defined fields shall be reported as error

3.3.9

shall

a keyward indicating a mandatory requirement. Designers are required to implement all such mandatory require-
ments tp ensure interoperability with other products that conform to this standard

3.3.10

should

a keywaqrd indicating flexibility of choice with a strongly preferred alternative; equivalent to the phrase "|t is strongly
recommended”

3.3.11

vendor|specific

specification-of\the referenced item is determined by the SCSI device vendor

3.4 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.
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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
tables; and finally figures. Not all tables or figures are fully described in the text. Tables show data format and
values.

Notes dp not constitute any requirements for implementors.

3.5 Numeric conventions

Digits Ofthrough 9 in the text of this standard that are not immediately followed by lower-case "b" or "h" jare decimal
values. Pigits 0 and 1 immediately followed by lower case "b" are binary values. Digits 0 through 9 and the upper-
case 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 Nagtation conventions

3.6.1 Hierarchy diagram conventions

Hierarcly diagrams show how objects are related\te-each other. The hierarchy diagram of figure 2, for example,
shows the relationships among the objects comprising an object called Book. For this example, a bdok object is
defined|as containing a table of contents object, an optional preface object, one or more chapter objgcts, and an
optiona| index object. Further contents definitions are provided for the preface and chapter objectq. A preface
object gontains zero or more figure objects, one outline object, and an introductory text object. A chapter object
containg one or more section objects-and zero or more figure objects.

Book

contents

Table of Preface Chapter \ Index

text

Outline Introductory Figure \ Section \

Figure 2 — Example hierarchy diagram

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

3.6.2 Notation for procedures and functions

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

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

Where:

Ou

This no
procedy

Fou
Where:

Foy

Input Ar

Pat

Result: A single value representing the outcome of the procedurg of function.
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 pg
put-1, Output-2, ...: A comma-separated list of names identifying output data parameters to b
by the procedure.
"[...]": Brackets enclosing optional or cenditional parameters and arguments.
fation allows data parameters to be specified as.inputs and outputs. The following is an e

re specification:

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

nd = Flag
Flag, if set, indicateés-that a matching item was located.

guments:

ern = ... /* 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.

rameters.

e returned

ample of a

Output

rauments:
~J

Item Found = Item ... /* Item located by the search procedure */

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.

The state diagram is followed by a list of the state transitions, using-the transition labels. Each

describ
related

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

g S$1:S0 —

T ition f SOStO:.tSO If\. Transition from S1 to SO
ransition from o itse

Transition labels

Figure 3 — Example state diagram

bd in the list with particular attention to the conditions that cause the transition and speci

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

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

Transit

itself is {o specify that the actions taken whenever state SO is entered are repeated every time the trans

A system specified in this manner has the following properties:

a)
b)
c)

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 tr
points back to the/same state restarts the actions from the beginning.

o the transition to occur . Using figure 3 as an example, theitransition list might read as follows|.

1ransition is
a

conditions

on S0:S0: This transition occurs when state SO transitions to itself. The reason for a transition from SO to

tion occurs.

ansition that
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4 SCSI Architecture Model
4.1 Introduction

The purpose of the SCSI architecture model is to

14776-412 © ISO/IEC:2006(E)

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

among related standards so that independent teams of experts may work productively and independently

on the development of standards within each functional area; and

c) [provide the foundation for applicaton compatibility across all SCSI interconnect and SC
protocol environments by specifying generic requirements that apply uniformly to all impl

standards within each functional area.

The deV
SCSI sy
external
standar|
limited ]

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

ly observable behavior is retained as the standard of behavior. The description of internal beh
[ is provided only to support the definition of the observable aspects ofithe model. Those

p the generic properties and characteristics needed for host applications to interoperate with S
in any $CSI interconnect and SCSI transport protocol environment. The model does not address ot
ments that may be essential to some 1/0 system implementations suchivas the mapping from S
addresges to network addresses, the procedure for discovering SCS|l.devices on a network, and the
network authentication policies for SCSI initiator devices or SCSI target-devices. These considerations
the scope of the architecture model.

The set|of SCSI standards specifies the interfaces, functionsyand operations necessary to ensure intg
between conforming SCSI implementations. This standard, i a functional description. Conforming imple¢
may employ any design technique that does not violate interoperability.

The SC[I architecture model is described in terms.of objects (see 3.1.67), protocol layers and servic
between objects. As used in this standard, objects are abstractions, encapsulating a set of related fun
types, gnd other objects. Certain objects, such’as an interconnect, are defined by SCSI, while others
task, arg needed to understand the functigning of SCSI but have implementation definitions outside t
SCSI. That is, although such objects exhibit well-defined and observable behaviors, they do not exist
physical elements. An object may he @ single numeric parameter, such as a logical unit number, or a co
that performs a set of operations (ryservices on behalf of another object.

Service|interfaces are defifed between distributed objects and protocol layers. The template for a
service |nterface is the client-server model described in 4.2. The structure of a SCSI I/O system is spdg
by defining the relationship among objects. The set of distributed services to be provided are specified
and cladise 6.

Requirdgments:that apply to each SCSI transport protocol standard are specified in the SCSI transp
service Imodel/described in 5.4 and 6.9. The model describes required behavior in terms of layers, ol
layers and.SCSI transport protocol service transactions between layers.

b1 transport
ementation

ehavior of a

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

avior in this
hspects are
CSI devices
her require-
CSI device
definition of
are outside

broperability
bmentations

e interfaces
ctions, data
, such as a
he scope of
As separate
mplex entity

distributed
cified in 4.4
in clause 5

ort protocol
jects within
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e 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 cli

A client
The pro
a remot
cation. T
convey
error-frg
conditio

As seen
request
server,
delivery
percept
function

Client-s

ents or servers.
Ve N Client-Server Transaction Ve N
Client Server
| Server Request >>
-— —— _Server Response |
[ _ _ Poclsenice T *
scs Interface ol
Init- \ Tar-
jator get
Port Port
_O
AN
N
Service Delivery Subsystem
&

Figure 4 — Client=Server model

server transaction is represented as a remote, procedure call with inputs supplied by the caller|
cedure is processed by the server and returns outputs and a procedure status. A client directs
b server, via the client's service delivery subsystem, and receives a completion response or a f

b the output data and request status. The function of the service delivery subsystem is to t
be copy of the request or responise between sender and receiver. A failure notification indi
n has been detected, such as-areset or service delivery failure, that precludes request comple

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

the request becomes pending upon receipt and completes when the response is passed td
subsystem for return to the client. As a result there may be a time skew between the server
on of requestistatus and logical unit state. All references to a pending command or task m
in this standard are from the application client's point of view.

ervel refationships are not symmetrical. A client may only originate requests for service. A serv

(the client).
requests to
ailure notifi-

[he request identifies the server and thig service to be performed and includes the input data. The response

ransport an
rates that a
ion.

nission. The
seen by the

its service
and client's
anagement

er may only

respond
point of

procedure ca

toSuch requests. The client calls the server-resident procedure and waits for completion. Fro

the client's
nventional

II. In this model, confirmation of successful request or response delivery by the sender is not required.

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 reqyests originate from application clients residing.within a SCSI initiator device. An applicat{on client is
independent of the interconnect and SCSI transport protocol. In an implementation, an application clienf may corre-
spond t¢ the device driver and any other code withimthe operating system that is capable of managing IO requests
without [requiring knowledge of the interconnect\or SCSI transport protocol. In the architecture modegl, an appli-
cation dient creates one or more application client tasks each of which issues a single SCSI command, series of
linked §CSI commands, or task management function. Application client tasks are considered to be |part of their
parent gpplication client. An application client task ceases to exist once the command, series of linked commands,
or task management function ends. Cansequently, there is one application client task for each pending command,
series of linked commands, or task management request.

As desdribed in 4.2, each reguest takes the form of a procedure call with arguments and a status to be feturned. An
application client may request processing of a SCSI command through a request directed to the dgvice server
within al logical unit. Each/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 pfocessed. If
supported by a logical unit, a sequence of linked commands may be used to define an extended I/O operation.

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 tagk. The task
persists umntita command COMmpIetion TESPONSE 15 Sent or untithe task s ended by a task management function or
exception 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.

N I/0 System

|

|

|

|

L _ _ _ _ A

- o o o &

| Domain |

I \N I
Service Delive}ry Subsystem

| o |

| |

| |

| |

| SCSI Device SCSI Device SCSI Device SCSI Device |

L — - __ —_ - ]

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

Domain
Service Delivery
Dseflile I Subsystemn
Application Logical Port Interconne¢t
Client Unit Subsystem
A——
o Nt
Device Task Set Task \\‘ Task
Server (Queue) Manager \\ Router
Untagged Tagged \\j\
Task Task .
AN

Figure-Z > Overall SCSI domain model
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4.5 SCSl 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).

SCSI
Domain

[
' |
| Service Delivery

A SCSI
originat
port or

target

delivery
cation ¢
system

4.6 Th

4.6.1TH

The ser

(see figlire 9).

SCS!

) Subsystem
Device y

SCSI SCSI
Initiator Port Target Port

Figure 8 — SCSI domain model

device is an object that originates or services SCSI commands. Asidescribed in 4.7, when a §
bs a command it is called a SCSI initiator device and that command'is transmitted through a S

SCSI target/initiator port. A SCSI device containing logical units-that service commands is c38
evice and receives commands through a SCSI target part 'or a SCSI target/initiator port. ]
subsystem connects all the SCSI ports in the SCSI domain, providing a mechanism through
ients and device servers communicate (see 4.6). The-boundaries of a SCSI domain are establ
mplementor, within the constraints of a specific SCSI transport protocol and interconnect stang

e service delivery subsystem

e service delivery subsystem object

vice delivery subsystem connects*SCSI ports (see 3.1.91) and is composed of an interconnec

Service
Delivery
Subsystem

Interconnect
Subsystem

5CSI device
CSl initiator
lled a SCSI
'he service
wvhich appli-
shed by the
ards.

subsystem

Figure 9 — Service delivery subsystem model

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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4.6.2 Synchronizing client and server states

The client is usually informed of changes in server state through the arrival of server responses. In the

14776-412 © ISO/IEC:2006(E)

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 confirma

Some SCSI transport protocols may require the SCSI target device to verify that the response has be
successfully before completing a state change. State changes controlled in this manner are said to

tion arrives.

en received
be synchro-

nized. Since synchronized state changes are not assumed or required by the architecture model, there may be a

time la

between the occurrence of a state change within the SCSI target device and the SCSI initiator device's

awarengss of that change.
The mo|
the ser
protoco
such a
deliverg)

el assumes that state synchronization, if required by a SCSI transport protocol standard, is
ice delivery subsystem transparently to the server (i.e., whenever the server invokes a SC
service to return a response as described in 6.9 and 5.4, it is assumed that the(service deli
SCSI transport protocol does not return control to the server until the respofise has been g
d to the SCSI initiator device).

4.6.3 Request/Response ordering

In this standard, request or response transactions are said to be in orderif,‘relative to a given pair of s
receiving SCSI ports, transactions are delivered in the order they were-sent.

A sender may occasionally require control over the order in which_itS requests or responses are pres

enforced by
51 transport
ery port for
uccessfully

ending and

ented to the

receiver (e.g., the sequence in which requests are received. is‘ften important whenever a SCSI initjator device
issues & series of SCSI commands with the ORDERED attribute to a logical unit as described in claude 7). In this
case, the order in which these commands are completedy;and hence the final state of the logical unit, may depend

on the grder in which these commands are received. Sitilarly, the SCSI initiator device acquires know|
the stat¢ of pending commands and task managemént functions and may subsequently take action b
nature gnd sequence of SCSI target device responses (e.g., if the SCSI initiator device aborts a comn
complefion response is in transit and the abortiresponse is received out of order, the SCSI initiator
i ly conclude that no further responses-are expected from that command).

ner in which ordering constraints are established is vendor specific. An implementation ma|
delegate this responsibility to the application client (e.g., the device driver). In-order delivery may be
property of the service delivery subsystem or a requirement established by the SCSI transport protoco

The SCfSI architecture modelassumes in-order delivery to be a property of the service delivery subs
assumgtion is made to Simplify the description of behavior and does not constitute a requirement. 1
cation makes no assumption about, or places any requirement on the ordering of requests or respong
tasks orftask management functions received from different SCSI initiator ports.

edge about
hsed on the
hand whose
device may

y choose to
an intrinsic
standard.

ystem. This
[his specifi-
es between
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4.7 SCSI devices

A SCSI

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

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

a SCSI

initiator port.

4.7.1 S(
A SCSI

a)
b)

c)

An initigtor port identifier is a value-that is the SCSI port identifier (see 4.7.4) for an initiator port.

An initig
A SCSI
protoco

An initig
transpo

CSlinitiator device
initiator device (see figure 10) contains:

Zero or more initiator device names;

One or more SCSI initiator ports each containing an initiator port identifier.and an optional
name; and

One or more application clients.

SCSI Initiator
Device

| |
Initiator Device \ SCSI \ Application

Name Initiater Port Client

Initiator.Port Initiator Port
Name Identifier

Figure 10 — SCSil initiator device model

tor device name is"aname (see 3.1.64) that is a SCSI device name (see 4.7.6) for a SCSI init
initiator device(shall have no more than one initiator device nhame for each supported SC
. A SCSI transport protocol standard may place additional requirements on initiator device nam

tor port.name is a hame (see 3.1.64) that is the SCSI port name (see 4.7.7) for the initiator p
t protocol standard may place additional requirements on initiator port names.

Applicati

nitiator port

ator device.
51 transport
es.

ort. A SCSI

4.7.2 SCSl target device

A SCSI

a)

target device (see figure 11) contains:

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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SCSI Target
Device

Target Device
Name

SCsSI
Target Port

Logical
Unit

Target Port
Name

Target Port
Identifier

Task Router

A SCSiljtarget port identifier is a value that is a SCSI port identifier (see 4.7.4) for a SCSTI'target port.

Figure 11 — SCSl target device model

A targef device name is a name (see 3.1.64) that is a SCSI device name (see 4.7.6) for a SCSI target device. A
SCSI taJget device shall have no more than one target device name for each supported SCSI transport protocol. A

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

A targef port name is a name (see 3.1.64) that is the SCSI port .name (see 4.7.7) for the target port. A SCSI

transpoft protocol standard may place additional requirements on target port names.

A task rputer routes commands and task management funetions between the service delivery subsystem and the

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

A logicdl unit is the object to which SCSI commands @re addressed. One of the logical units within the
device ghall be accessed using the logical unit number zero. See 4.8 for a description of the logical unit.

SCSI target
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4.7.3 SCSIl target/initiator device

-37 -

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.

SCSI
Target/Initiator
Device
|
I [ [ |
SCsSI o , A
Target/Initiator Target/Initiator Logical Appllllcanon

Port Device Name Unit Client

Task Router Target Port

Identifier

Target Port
Name

Initiator’Port
[dentifier

Name

Initiator Pdrt

Figure 12 — SCSil target/initiator device model

The target port identifier and the initiator port identifier are valués containing a SCSI port identifier (seg 4.7.4) for a
SCSI tajget/initiator port. The target port identifier and the initiator port identifier may or may not be ide

A targetinitiator device name is a name (see 3.1.64)cthat is a SCSI device name (see 4.7.6) for a S

ntical.

CSl target/

initiator|device. A SCSI target/initiator device shall have no more than one target/initiator device naine for each
supported SCSI transport protocol. A SCSI transport protocol standard may place additional requi

target/irfitiator device names.

The tar

ments gn target port names and initiator port names.

et port name and initiator port name are names (see 3.1.64) that are the SCSI port name (s¢
the targgt/initiator port when operating as'a target port and initiator port, respectively. The target port n3
initiator [port name may or may not:b&identical. A SCSI transport protocol standard may place additio

rements on

e 4.7.7) for
ime and the
nal require-

When the SCSI target/initiatéridevice is operating as a SCSI target device a task router routes the conpmands and

task management functions-between the service delivery subsystem and the appropriate logical unit (s

A logical unit is the object to which SCSI commands are sent. One of the logical units within the S

initiator [device shall*be accessed using the logical unit number zero. See 4.8 for a description of the lo

When the SESI target/initiator device is operating as a SCSI initiator device an application client is th

commaids and task management functions.

ee 4.7.5).

CSl target/
jical unit.

e source of

4.7.4 SCSI port identifier

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 SCSI initiator port or SCSI target port usage.

4.7.5 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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4.7.6 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 SCSI ports in a SCSI domain of that SCSI transport protocol. The SCSI device name may be made available
to other SCSI devices or SCSI ports in a given SCSI domain in SCSI transport protocol specific ways.

4.7.7 SCSI port name

A SCSl[port name is an optional name (see 3.1.64) of a SCSI port that is world wide unigue within the SCSI
transpoft protocol of the SCSI domain of that SCSI port. A SCSI port may have at mostjgne name. A SCSI port
name shall never change and may be used to persistently identify a SCSI initiatoy (port or SCSI tgrget port in
contextg similar to those where a SCSI port identifier (see 4.7.4) may be used.

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

A logical unit (see figure 13) contains:

a)

b)
<)
d)

A logical unit number;

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

B)
plus one default logical unit number per logical unit;

A device server;

A task manager; and

If access controls are in effect, one logical unit number per SCSI initiator port that has access rights

One or more task sets each of which may contain zero or more untagged tasks or a combination of zero or

maorataaaad tacsks and zara aor mara rtanaad tacke
et ggeatasSksSaha4e+o-oH e titaggeatasns:

Logical

Unit

I
' | ' |
Logical Unit Device Task Task
Number Server Set Manager
|
| ]
Untagged \\: “Tagged
Task Task

Figure 13 — Logi€al*anit model

A logicdl unit number is a field (see 4.9) containing up t0-64 bits that identifies the logical unit within a

device
depend
have th

A devic

The tas
out the

The ord
not requ
receive
SCSlin

A task S
more ur

vhen accessed by a SCSI target port. If any-Jagical unit within the scope of a SCSI target dev
bnt logical units in its composition, all logical unit numbers within the scope of the SCSI target
b format described in 4.9.4. Otherwisegthe logical unit numbers should have the format describ

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

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

er in which task management requests are processed is not specified by this standard. This sta
ire in-order delivery of such requests, as defined in 4.6.3, or processing by the task manager
. To guarantee.the processing order of task management requests referencing a specific lo
tiator port Sheuld not have more than one such request pending to that logical unit.

et isccomposed of zero or more untagged tasks or a combination of zero or more tagged tasks
tagged tasks. See 4.10 for additional restrictions on the untagged tasks and tagged tasks in a

SCSI target
ce includes
device shall
ed in 4.9.3.

also carries

ndard does
in the order
pical unit, a

and zero or
ask set.

Task (see 4.10) refers to either a tagged task or an untagged task. The interactions among the tasks in a task set
are determined by the requirements for task set management specified in clause 7 and the CA or ACA require-
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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gical 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.

4.9.2 LUN O address

All SCShdevices-shallacceptlUN-O-asa-valid address—For SCSl devicesthatsupporthe-hierarchical addressing
model the LUN 0 shall be the logical unit that an application client addresses to determine informatign about the
SCSI tajget device and the logical units contained within the SCSI target device.
To address the LUN 0 of a SCSI device the peripheral device address method shall be used.
4.9.3 Sipgle level logical unit number structure
When the single level subset format is used, the HISup bit shall be set to one inrthe standard INQUIRY data (see
SPC-2)|returned by the logical unit with the logical unit number zero.
If a SC$I 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 table 1,
that is @ single level subset of the format described in 4.13.
Table 1 — Single level logical unit number structure for 256 or fewer logical units
Bit
Byte 7 6 5 4 3 2 1 0

0 ADDRESS METHOD (00b) BYS 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 logical unit ndmber structure fields shall be zero except the SINGLE LEVEL LUN field (see table 1). The value in
the sINGLE LEveR LUN field shall be between 0 and 255. The 00b in the ADDRESS METHOD field and the 00h in the

BUS IDE

\TIFIER 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' logicgl unit number structure fields shall be zero except the SINGLE LEVEL LUN field (see table 2). The value in
the sINGLE LEVEL LUN field shall be between 256 and 16 383. The 01bJin the ADDRESS METHOD field gpecifies flat
addresd space addressing for a logical unit at the current level (seei4.9.7).
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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

table 3 and figure 14).

SCSI df
interven

bvices shall keep track of the addressing information necessary to transmit information back

ing layers to the task’s originating SCSI initiator port.

Bytes

0 2 3 4 5 6 7
A C | D E | F G | H

| | |

ol
\V

c E | F c ' H 6\0 "o

| | ) |

N
S

| |<’ |
E G H Q 0 0 0

| | |

\
R\

| —— | |
G 0 0 0 0 0 0

| | |

Level 1

Level 2

Level 3

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

through all
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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 1 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 FIRFT LEVEL ADDRESSING field specifies the first level address of a SCSI device. See table 5 for a |definition of
the FIRS|T LEVEL ADDRESSING field.

The SECOND LEVEL ADDRESSING field specifies the second level address of a SCSI device. See table 5 for a
definition of the SECOND LEVEL ADDRESSING field.
The THIRD LEVEL ADDRESSING field specifies the third level address of a SCSI device. See table 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 foff a definition
of the FDURTH LEVEL ADDRESSING field.
The SCPI 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 applicatjon client.
Table)5 — Format of addressing fields
Bit
Byte 7 6 5 4 3 2 1 0
n-1 ADDRESS METHOD (MSB)

n ADDRESS METHOD SPECIFIC (LSB)
The ADQRESS MEFHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See table 6 for the address
methodps definéd-for the ADDRESS METHOD field. The ADDRESS METHOD field only defines address methods for
entities that are*directly addressable by an application client.

kLl Iad
M1 \%J

Al <

Code 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).

See table 7 for the definition of the ADDRESS METHOD SPECIFIC field used when the logical unit addressing method is
selected.

Table 7 — Logical unit addressing

Bit
Byte
n-1

6

0
BUS NUMBER

TARGET

LUN

The TAR
relayed
specifie

GET field, BUS NUMBER field, and LUN field address the logical unit to.which the received comm
The command shall be relayed to the logical unit specified by. the LuN field within the SCSI 4
0 by the TARGET field located on the bus specified by the BUS NUMBER field. The SCSI target ¢

and shall be
irget device
evice infor-

ntation of a
Id.

mation
target p

n the TARGET field may be a target port identifier (see 4.72) or it may be a mapped represe
Drt identifier, when the range of possible target port identifiers is too large to fit in the TARGET fig

N(
P4

DTE 2 - The value of target port identifiers within the TARGET field are defined by individual standards. (e.g}, SCSI

rallel 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
ripheral device addressing method is Selected the SCSI device should relay the received command to the
ed dependent logical unit. Any command that is not relayed to a dependent logical unit shall bg terminated

HECK CONDITION status. The‘sense key shall be set to ILLEGAL REQUEST and the addifional sense
all be set to INVALID COMMAND OPERATION CODE.

If the pe
addresd
with a g
code shi

s from
RAID

N(
re
VO

DTE 3 - A SCSI device may filter (i.e., not relay) commands to prevent commands with deleterious effec
hching a dependent logical unit (e.g., a WRITE command directed to a logical unit that is participating in
Jume).

See tab
method

le 8 for the definition of the ADDRESS METHOD SPECIFIC field used when the peripheral device|addressing

is selected:

Table 8 — Peripheral device addressing

Bit
Byte
n-1

y)

BUS IDENTIFIER

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 SCSI domains. When the BUS IDENTIFIER field is greater than zero, the command shall be relayed to the logical
unit with_the logical unit number zero within the SCSI target device specified in the TARGET/LUN field located in the
SCSI dgmain specified by the Bus IDENTIFIER field. The SCSI target device information in the TARGET/LUN field may
be a target port identifier (see 4.7.2) or it may be a mapped representation of a target port identifier,when the range
of possiple target port identifiers is too large to fit in the TARGET/LUN field.

NOQTE 4 - The value of target port identifiers within the TARGET/LUN field are defined by individual standardg. (e.g.,
S¢Sl Parallel Interface -2 standard defines target port identifiers to be in the range 0 to 7, 0-t0 15, and 0 to $1).

The SCiSI 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 Flpt space addressing method

All SCS| commands are allowed when the flat space addressing methad is used, however, the addregsed logical
unit is njot required to support all SCSI commands. Any commandthat is not supported shall be terminated with a
CHECK CONDITION status. The sense key shall be set to ILKEGAL REQUEST and the additional sense code
shall befset to INVALID COMMAND OPERATION CODE.

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

See 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 0
n-1 0 1 (MSB)
n LUN (LSB)

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

4.9.8 Extended logical unit addressing

Extended logical unit addressing builds on the formats defined for dependent logical units (see 4.13) but may be
used by SCSI devices having single level logical unit structure. In dependent logical unit addressing, the logical
unit information at each level fits in exactly two bytes. Extended logical unit addresses have sizes of two bytes, four
bytes, six bytes, or eight bytes.

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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Table 10 — Extended logical unit addressing

Bit
Byte 7 6 5 4 2 1 0
n 1 1 LENGTH EXTENDED ADDRESS METHOD
m EXTENDED ADDRESS METHOD SPECIFIC
The 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 tablen14
11b Seven bytes table 15
Table 12, table 13, table 14, and table 15 show the four extended logicalunit addressing formats.
Table 12 — Two byte extended logical unit addressing format
Bit
Byte 7 6 5 4 2 1 0
n 1 1 LENGTH (00b) EXTENDED ADDRESS METHOD
n+1 EXTENDED ADDRESS METHOD SPECIFIC
Table 13 — Four byte&lextended logical unit addressing format
Bit
Byte 7 6 5 4 2 1 0
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 2 1 0
n 1 1 LENGTH (10D) EXTENDED ADDRESS METHOD
n+1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC
n+5 (LSB)
Table 15 — Eight byte extended logical unit addressing format
Bit
Byte 7 6 5 4 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 - 11b | Reserved
2h - Fh 00b - 11b | Reserved

4.9.9 WEIl known logical unit addressing

A SCSl|target device may support zero or more W-LUNSs. A single SCSI target device shall only support one

instancg¢ of each supported well known logical unit. All W-LUNs within a SCSI target device shall bg accessible
from all[SCSI target ports contained within the SCSI target device.

See tabje 17 for the definition of the EXTENDED ADDRESS METHOD SPECIFIC field used when the well knjown logical
unit ext¢énded address method is selected.

Table 17 — Well known logical unit extended address format

Bit

Byte 7 6 5 4 3 2 1 0
n 1 1 LENGTH (00b) Well known logical unit (1h)

n+1 W-LUN

The w-uN field specifies well known logical unit to he’addressed (see SPC-3).
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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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4.11 The nexus object

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_Q nexus);
or

d) [Edherant Tl rewsorant Tl O nexus{dengtedasant Tl xhnexusy——

Table 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 4.7.1
Target Port Identifier 4.7.2

| TL Initiator Port Identifier 47.1
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
SCSI Initiator SCSI Target SCSI Target/Initiator SCSI Target Device
Device Device Device
Appli- Logical Appli- Logical Logical
cation Unit cation Unit Wnit
N
| 0 ik
S
5 o kS Y NS | O |
o g Task i= Task < Task g Task
§ % | Router 3 Router % | Router % | Rputer
S > S > >
Y Y
Service Service Service Service Seryice
—1 |Delivery Delivery Delivery Delivery Delivery L
Subsystem Subsystem Subsystem Subsystem Subsystem

Figure 155~ SCSl device functional models

A SCSi target/initiator device is referred-to by the role its port takes when it participates in an I/O operatjon. When a
SCSI tgrget/initiator device recejves-SCSI commands or task management functions, the SCSI talget/initiator
device fakes on the characteristics of and is referred to as a SCSI target device. When a SCSI tafget/initiator
device issues SCSI commands_ or task management functions, the SCSI target/initiator device takes on|the charac-
teristics|of and is referred toyas a SCSI initiator device.

4.12.2 $CSl devices.with multiple ports

The mopel for a\SCSI device with multiple ports is a single SCSI target device (see 4.7.2), SCSI initjator device
(see 4.71.1), or,SCSI target/initiator device (see 4.7.3) with multiple ports. Similarly, a single SCSI tdrget port or
SCSI injitiator port may respond to multiple SCSI identifiers, with the model for such a SCSI port being one of

multlp elSCSltaraat naorte or SCSLinitiatar narte (1o _aona far aach SCQl idantifiar)
IC S oot GEet P ORSOra ooHtatOp eSO To ot oor1aertHer -

The SCSI identifiers representing the ports shall meet the requirements for initiator port identifiers (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 [ Subsystert

|

Logical
Unit Target Port

Device

) Task Delivery
Server Router || Subsystem

Service

Task
Manager B

Target Port
Service

. Task Delivery
Router || Subsystem

Figure 16 — Multiple paorttarget SCSI device structure model

Two-waly communications shall be possible between all logical units and all SCSI target ports, howevef, communi-
cations|between any logical unit and any SCSI target port may be inactive. Two-way communicatigns shall be
availablp between each task manager and all task routers. Each SCSI target port shall accept commands sent to
LUN 0 gdnd the task router shall route them to a device server for processing. The REPORT LUNS commands (see
SPC-2)|shall be accepted by the logical unit with the logical unit number zero from any SCSI target pgrt and shall
return the logical unit inventory available via that SCSI target port. The availability of the same logical pnit through

multiple| SCSI target ports is.discovered by matching SCSI port name or identifier values in the INQUIR)Y command
Device |dentification VPD (page (see SPC-2).
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4.12.4 Multiple port initiator SCSI device structure

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.

SCSiI Initiator Device
Initiator Port
Service _
Delivery Appli-
Subsystem cation
Ctent
Initiator Port
Service _
Delivery Appli-
Subsystem cation
Client
Initiator Port
Service .
Delivery Appli-
Subsystem ca.t|on
R Client )

Figure 17 — Multiple port SCSI initiator device structure model

Two-waly communications shall be possible between an application client and its associated SCSI initiator port.

This sta

ndard does not specify or require the definition of any mechanisms by which a SCSI target d

have the ability to discover that it is communicating with multiple ports on a single SCSI initiator devi

SCSI transport protocols where suchsmechanisms are defined, they shall not have any effect on how|

are prog

essed (e.g., reservations shall be handled as if no such mechanisms exist).

evice would
ce. In those
commands
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4.12.5 Multiple port target/initiator SCSI device structure

-B53-

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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Task Subsystem
Task _4 Router
Manager Iy
' - Target/Initiator Port
Appli- Initiator Rol
cation nitiator Role Service
Client Target Role Delivery
Task Subsystem
Router

This st

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

ndard does not cpnr‘ify or rnr_1I||irn the definition of any mechanisms h\]/ which a SCSI f:\rgnf d

y communications shall begessible between all logical units and all SCSI target/initiator ports, however,
hications between any logical unit and any SCSI target/initiator port may be inactive. Two-way
pll be possible between an application client and its associated SCSI target/initiator port. Each
port shall accept,cammands sent to LUN 0 and the task router shall route them to a devic
ng. The REPORT,LUNS commands (see SPC-2) shall be accepted by the logical unit with the logical unit
zero from any:SCSI target/initiator port and shall return the logical unit inventory available vi
itiator port{_Fhe availability of the same logical unit through multiple SCSI target/initiator ports i discovered
hing SCSDport name or identifier values in the INQUIRY command Device Identification VPI

ommunica-
SCSI target/
e server for
A that SCSI

D page (see

evice would

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

4.12.6 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
angnt Port
Service Service [ iiator A
——— Task Delivery Delivery Port
d Router || Subsystem Subsystem (é
Logical
Unit
Device | SCSlinitiator devicg
Server Target Port : .
Ser_wce SerIV|ce Initiator f
Task Task Delivery Delivery. Port
Manager | |||} Router || Subsystem Subsystem E

Figure 19 — SCSil target device configufedin a single SCSI domain

Figure 20 shows a SCSI target device with multiple-SCSI target ports participating in two SCSI domains and a
SCSi injtiator device with multiple SCSI initiator parts participating in the same two SCSI domains. Tlhere is one
SCSI tayget device with two SCSI target ports and one SCSI initiator device with two SCSI initiator pofts. There is
one SCB§I target port identifier and one initiatorport identifier in each of the two SCSI domains. Using the INQUIRY
command Device Identification VPD page.(See SPC-2), the application clients in the SCSI initiator device have the

ability td

discover that logical units in the*'SCSI target device are accessible via multiple ports and map the configu-

ration. However, application clients may not be able to distinguish between the configuration shown [in figure 20
and the|configuration shown in figure 21.

SCSI target device

Target Port

SCSI Domain 1

SCSil initiator devics

Service Service [ iiator A
e | Task Delivery Delivery Port
d Router || Subsystem Subsystem (é
hogical
Unit .
SCSI Domain 2
Device
Server Target Port _ -
Selr_wce Selr.wce Initiator Appli-
Task | Task Delivery Delivery Port cation
Manager | || " | Router ||Subsystem Subsystem Client

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.

SCSI Domain
SCSiI target device SCSil initiator device
Target Port :
Service Service [T iiator Appli-
. Task Delivery Delivery Port )
Router || Subsystem Subsystem (é:alli |e(:1r;
Logical
Device ||
Server Target Port : .
Selr_wce Selr.wce Initiator f
Task | Task Delivery Delivery Port .
Manager i - Router || Subsystem Subsystem 4

Figure 21 — SCSI target device and SCSl initiator device configured in a single SCSI domain

This mddel for application client determination of multiple SCSI target portyconfigurations relies on infoymation that
is availgble only to the application clients via SCSI commands. The SCSI initiator ports in the SCSI initiator devices
(figure 19) or SCSi initiator device (figure 20 and figure 21) are unable to distinguish the multiple SCSil|target ports

from individual SCSI target ports in two separate SCSI target devices.

4.12.7 $CSl target device view of a multiple port SCSl.initiator device

This stgndard does not require a SCSI target device-to"have the ability to detect the presence of a SICSI initiator
device with multiple SCSI initiator ports. Therefgre;, a SCSI target device handles a SCSI initiator [device with
multiplg SCSI initiator ports exactly as it would-handle multiple separate SCSI initiator devices. For|example, a
SCSi tayget device handles the configurationsshown in figure 20 and figure 21 in exactly the same way it handles
the configuration show in figure 19.

NQTE 5 - The implications of this View of a SCSI initiator device are more farreaching than are immediately
apparent. For example, if a SCSlinitiator device makes an exclusive access reservation via one SCSI initiatpr port,

theén access will be denied to.the’other SCSI initiator port(s) on that same SCSI initiator device.
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4.13 Model for dependent logical units
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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
' . | ' . |
Logical Unit Device Task Task Logical
Number Server Set Manager Unit
|
| ]
Untagged Tagged
Task Task

Figure 22 — Dependent logical unit model

When the dependent logical unit model is utilized, the hierarchical logieal unit structure defined in 4.

used. If
the SCH
structur]
INQUIR

The hie
figure 2

a)

b)

| target device shall have the format described in 4.9.4. A«evice server that implements the

Y data returned by the logical unit with the logical unitnimber zero (see SPC-2).

B is a three-level system that consists of:

One SCSI initiator device that has three SCSI target devices attached in a single SCSI do
unable to add more SCSI target deviges. One of the SCSI target devices is the level 1 SCSI
dependent logical units (SDDLU). The level 1 SDDLU has two SCSI target ports, one in each
domains containing a SCSI initiator device;

One SCSil initiator device hasithree SCSI target devices attached in a single SCSI domain th
add more SCSI target devices. One of the SCSI target devices is the level 1 SDDLU;

target devices attachéd and is capable of connecting more SCSI domains;

to add more _SCSI target devices. One of the SCSI target devices is the level 2 SDDLU;
One of the.SCSI domains contains two SCSI target devices and is able to add more
devices;

Thellevel 2 SDDLU has three SCSI domains with SCSI target devices attached and ig
connecting more SCSI domains;

B)

C)

a) Two of the SCSI domains contain two SCSI target devices each and these SCSI ¢

unahla ta add maora SCSltaraat davicac: and
tHapreteaatRore oot ge+aeVHeess }

any logical unit within a SCSI target device includes dependent-logical units, all logical unit nur

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

The level 1 SDDLU has three SCSI domains (called buses for hierarchical addressing purposes

A) Two of the SCSI*domains contain two SCSI target devices each and these SCSI domaing

0.4 shall be
nbers within
hierarchical

e for dependent logical units described in this subclause-shall set the HISup bit to one in the standard

example in

main that is
device with
of the SCSI
at is able to
) with SCSI
are unable
SCSI target

capable of

omains are

otrrer

One of the SCSI domains contains two SCSI target devices and is able to add more
devices.

b)

SCSI target
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SCSiI Initiator Device SCSiI Initiator Device
Domain Domain
SCSI SCSI SCSI SCSI Level 1
Device Device SDbLU Device |® ® ®| Device
BUS T S BUS n
Bus 3 >
Bus 2 ¢ ¢
S5CSI SCSI SCSI SCSI SCSI Level 2
Device Device Device SDbLu Device |® @ (®/] Device
e 06 o
Bus 1 BlUs n
Bus 3 >
Bus 2 } ¢ ¢
5CSI SCSI SCSI SCSI SCSl SCSI Level 3
Device Device Device Device Device oo Device
Figure 23 — Example of hierarchical system diagram
SCSI dgvices at each level in the tree are referenced’by one of the following address methods:

a)
b)
<)
d)

Logical unit address method (see 4.9.5);

Peripheral device address method (se€ 4.9.6);

Flat space addressing method (see 4.9.7); or
Extended logical unit addressing'method (see 4.9.8).

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

entities

configunation commands).

Within t
through
buses. 4
to thoss

may default to vendor.specific values or may be defined by an application client (e.g., by the us

ne hierarchicahsystem there may be SCSI target devices that have multiple logical units conne
separate SCSI initiator ports. The SCSI domains accessed by these SCSI initiator ports are rg
\ SCSI target device that has SCSI devices attached to these buses shall assign numbers, othe

attachetli to thase buses, as described in 4.9.5 and 4.9.6.

buses=The bus numbers shall be used as components of the logical unit numbers to the |

te of SCC-2

ted to them
ferred to as
r than zero,
ogical units

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

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

Initiator I/O System Target 1/0O System
SCSI Application L Command
Layer S.CSI. SCSI Application S.CS|. Standards
Application Protocol Application
A Protocol Service A
' interface '
SCSI Transport SCSI Transport < SCSI Transport SCSI Transport SGCS
Protocol Protocol Protocol Protocol Transpprt
Layer Services Services Protocpl
¢ Interconnect ¢ Standard
= ,V
' Service Interface A%
Interconnect /\1\ Interconmect
Laver Interconnect Interc&n ect Standard
Y Services Sérvices
" )
4 Interconnect ,\«/ 4
@)
%)

The lay
horizont
Except
adjacen
protoco
layer. T

SCS
mes

SCH
con

Intg
the
ser

The set
behavio

Figure 24 — Protocol service réference model

brs comprising this model and the specifications defining the functionality of each layer are
al sequences. A layer consists of peer entities that.\communicate with one another by means o
for the interconnect layer, such communicatién’is accomplished by invoking services prov
t lower layer. By convention, the layer fromadhich a request for service originates is called the
layer or ULP layer. The layer providing the service is referred to as the lower level protocol |
he following layers are defined.

51 application layer: Contains the)clients and servers that originate and process SCSI I/O of
ins of a SCSI application protogol;

bl transport protocol layer: Consists of the services and protocols through which clients
municate; and

rconnect layer{ Gomprised of the services, signaling mechanism and interconnect subsysten
physical transfer-of data from sender to receiver. In the SCSI model, the interconnect layer is k
ice delivery/subsystem.

denoted by
f a protocol.
ided by the
upper level
ayer or LLP

erations by

and servers

needed for
hown as the

of pratocol services implemented by the service delivery subsystem are intended to iden

as a gui

is no requirement for an |mplementat|on to provrde the service interfaces specrfred in this standard

ral requrrements that apply to SCSI transport protocol standards Whrle these protocol service$

ify external
may serve

efocols, there

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
initiating 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

reply fro

m the invoking ULP to the ULP peer.

SCSI tr
transpo
layer. A
protoco
arespo

The ser
confirm

Figure 2

bnsport protocol service confirmation: A signal from the LLP layer notifying the ULP layer,
't protocol service request has completed, has been terminated, or has failed to transit-the i
confirmation may communicate parameters that indicate the completion status of the"SC
service request or any other status. A SCSI transport protocol service confirmation may-be use
nse from the ULP peer.

vices provided by an LLP layer are either confirmed or unconfirmed. A UlLP\service reques
bd service always results in a confirmation from the LLP layer.

5 shows the relationships between the four protocol service types.

ULP Layer
* LLP Layer *

Y \

Protocol Service

Request \
SCSI Transpor

Protocol Service
Indication

/ SCSI Transport
Protocol Service

Response

SCSI Transport
Protocol Service
Confirmation

Figure 25 — Protocol service model

that a SCSI
nterconnect
51 transport
d to convey

[ invoking a
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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.

The da
receivin
protoco

Protocol Service
Interface

ULP Layer
* Client Server *
. _ __ _ _ ___ ServerRequest _ _ __ _ _ _ |
\
. _ _ _ _ _ __  ServerResponse  _ _ _ _ _ _|a
& LLP Layer
SCSI Transport LLP Protocol SCSI Transport
- | - - -
Protocol Service Transactions Protocol Service
Request Indication
SCSI Transport -< LLP Protocol > < SCSI Transport
Protocol Service Transactions Protocol Service
Confirmation Response

Figure 26 — Request-Response ULP transaction and related LLP services

thed lines in figure 26 show a SCSI application protocol transaction as it may appear to s
g entities within the client and server. The solid*lines in figure 26 show the corresponding SC
services and LLP transactions that are uséd-to transport the data.

ending and
Sl transport
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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
Reference Number]), OUT ([Data-In Buffer], [Sense Data], Status))

Input A

guments:

I_T_L_x Nexus:
CDB:
Task Attribute:

Data-In Buffer Size:

Data-Out Buffer:

Data-Out Buffer Size:

Autosense Request:

Command Reference
Number (CRN):

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

A value specifying one of the task attributes defined jn 7.5. This argy
not be specified for an untagged command or the second and subse
mands in a sequence of linked commands. Untagged tasks shall img
the SIMPLE attribute. The attribute of a task that processes linked
shall be set according to the Task Attribute’ argument specified for th
mand in the sequence.

The number of bytes available forcdata transfers to the Data-In |
5.4.3).

A buffer containing command/specific information to be sent to the |
such as data or parameter lists' needed to service the command. Thg
the Data-Out Buffer shall\not change during the lifetime of the com
5.5) as viewed by the application client.

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

An argument;requesting the automatic return of sense data by me
autosense.\mechanism specified in 5.9.4.3. It is not an error for the
client to provide this argument when autosense is not supported b
transport protocol or logical unit. SCSI transport protocols may requ
Autesense Request argument always request automatic return of
data.

ment shall
juent com-
licitly have
commands
b first com-

Buffer (see

ogical unit,
content of
mand (see

Buffer (see

ans of the
application

the SCSI
re that the
the sense

When this argument is used, all sequential commands of an |_T_L mexus shall

include a CRN argument that is incremented by one. The initial, wrapg
CRN values shall be one. The CRN value zero shall be reserved
defined by the SCSI transport protocol. It is not an error for the applid
to provide this argument when CRN is not supported by the SCS
protocol or logical unit.

, and reset
for use as
ation client
| transport
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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

Status:

Service

TASK COMPLETE:

LINKED COMMAND
COMPLETE:

SERVICE DELIVERY OR
TARGET FAILURE:

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
client shall consider this parameter to be undefined.

application

Sense Data: A buifer {0 contain sense data returned by means of the autosense fnechanism

(see 5.9.4.3). If the command ends with a service response of SERVIJE DELIVERY
OR TARGET FAILURE, the application client shall consider this,parameter to be

undefined.
A one-byte field containing command completion status,.(see 5.3).

f the com-

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

application client shall consider this parameter to be undefined.

Response assumes one of the following values:

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

shall have one of the values specified in 5.3 other than INTERM
INTERMEDIATE-CONDITION MET.

Logical unit responses indicating that the task has not ended and th
command has completed successfully. As specified in 5.3, the status]

parameter
EDIATE or

at a linked
parameter

shall have a value of INTERMEDIATE or INTERMEDIATE-CONDITIQON MET.

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

The acfual SCSI transport protocol events corresponding to a response of TASK COMPLETE, LINKE

COMPLE

An appl
byte as
comma

[E Oor SERVICE DELIVERY OR TARGET FAILURE shall be specified in each SCSI transport protocol s

cation client requests processing of a linked command by setting the LINK bit to one in the CL
specified in 5.2.3. The task-.attribute is determined by the Task Attribute argument specified
nd in the sequence. Upon.receiving a response of LINKED COMMAND COMPLETE, an application client may

3.1.108) or
D COMMAND
andard.

B CONTROL
for the first

issue the next command in the series through an Execute Command remote procedure call having the same

| T L X
of linke
comma

5.2 Cg

mmand descriptor block (CDB)

nexus and omitting\the Task Attribute argument. If the logical unit receives the next command in a series
H commands beéfore completing the current command in that linked command series, the
nd condition deseribed in 5.9.2 shall result.

overlapped

5.2.1 CDB format

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.


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

14776-412 © ISO/IEC:2006(E)

-63-

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 6 5 4 3 2 0
0 OPERATION CODE
1
p Command specific parameters
n_
n CONTROL
5.2.2 ORERATION CODE byte
The firs] byte of a SCSI CDB shall contain an operation code. The @PERATION CODE (see table 20) of the CDB has
a GROUP CODE field and a COMMAND CcODE field. The three-bit GRoOUP CODE field provides for eight groups of
command codes. The five-bit COMMAND CODE field providesfor.thirty-two command codes in each groyp. A total of
256 possible operation codes exist. Operation codes are defined in the SCSI command standards. The|group code
value shall determine the length of the CDB (see table21).
Table 20 =~ OPERATION CODE byte
Bit 6 5 4 3 2 0
GROUP CODE COMMAND CODE

The vallie in the GROUP CODE field-specifies 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

0440
o110

- |
reseived

100b 16 byte commands
101b 12 byte commands

110b
111b

vendor specific
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 5 4 3 2 1 0
Vendor specific Reserved NACA Obsolete LINK

All SCSI transport protocol standards shall define as mandatory the functionality needed for a logical unit to

H bl Jade (] Joade
|mpleme1u M NACA DT amna CINKOTE

The NAQ
(ACA) is
an ACA
and AC
may su
NORMA

If the NA
witha g
IN CDB

describgd in 5.9.1.

The LIN
cation d
comma
LINK bit
service
status o
unit doe

Bit 1 prg

A (Normal ACA) bit is used to select whether a contingent allegiance (CA) or an auto continger
established if the command returns with CHECK CONDITION status. An NACA bit set tolone s
shall be established. An NACA bit set to zero specifies that a CA shall be established” The ac
A are specified in 5.9.1.2. All logical units shall implement support for the NACA valde of zero (i
bport the NACA value of one (i.e., ACA). The ability to support a NACA valueg'\of’one is indica
CA bit in the standard INQUIRY data (see SPC-2).

CA bit is set to one but the logical unit does not support ACA, the logical unit shall complete th
HECK CONDITION status, sense key of ILLEGAL REQUEST, an additional sense code of INV]
and establish a CA condition. The requirements for handling the resulting CA condition

bit is used to continue the task across multiple commands. Support for the LINK bit is optiona
lient sets the LINK bit to one to specify a request for_¢ontinuation of the task across two or
nds. If the LINK bit is set to one and the command completes successfully, a logical unit that s
shall continue the task and return a status of INTERMEDIATE or INTERMEDIATE-CONDITION
response of LINKED COMMAND COMPLETE (see 5.3). The logical unit shall complete the comn
f CHECK CONDITION and a sense key of {l(LEGAL REQUEST if the LINK bit is set to one an
s not support linked commands.

vides an obsolete way to request interrupts between linked commands.

t allegiance
becifies that
ions for CA
e., CA) and
ed with the

e command
ALID FIELD
shall be as

. The appli-
more SCSI
upports the
MET and a
hand with a
i the logical
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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
0Zh CHECKCONDITION Yes TASK COMPLETE
04h CONDITION MET Yes TASK COMPLETE
08h BUSY Yes TASK COMPLETE
10h INTERMEDIATE No LINKED COMMAND COMPIETE
14h INTERMEDIATE-CONDITION MET No LINKED GOMMAND COMPUETE
18h RESERVATION CONFLICT Yes TASK COMPLETE
22h Obsolete
28h TASK SET FULL Yes TASK COMPLETE
30h ACA ACTIVE Yes TASK COMPLETE
40h TASK ABORTED Yes TASK COMPLETE
Al other codes | Reserved

Definitigdns for each status code are as follows:

GOOD.| This status indicates that the device server has successfully completed the task.

CHECK| CONDITION. This status indicates that anc/€A or ACA condition has occurred (see 5.9.1). Autpsense data
may be|delivered (see 5.9.4.3).

CONDITION MET. This status shall be returned whenever the requested operation specified by @an unlinked

command is satisfied (see the PRE-FETCH commands in the SBC standard).

BUSY.

This status indicates that-the logical unit is busy. This status shall be returned whenever a Idgical unit is
temporarily unable to accept a command. The recommended application client recovery action is

0 issue the

command again at a later time. If the UA_INTLCK_CTRL field in the Control mode page contains 11b (§ee SPC-3),
termination of a command with BUSY status shall cause an unit attention condition to be established fpr the SCSI
initiaton] port that sent the command with an additional sense code of PREVIOUS BUSY STATUS unless a
PREVIQUS BUSY STATUS unit attention condition already exists.

INTERMEDIATE. This status or INTERMEDIATE-CONDITION MET shall be returned for each successfully
complefed ¢command in a series of linked commands (except the last command), unless the commgnd is termi-

nated
DIATE

ithcCHECK CONDITION, RESERVATION CONFLICT, TASK SET FULL, or BUSY status. IffINTERME-

s terminated

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
4.10). 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
returned. When the logical unit has no 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, BUSY should be returned.

When the logical unit has at least one task in the task set and a lack of task set resources preyents pccepting a
received untagged task into the task set, BUSY should be returned.

The log|cal unit should allow at least one command in the task set for each supported SCSI initiator gort that has
identified itself to the SCSI target port by a SCSI transport protocol specific procedure(or by the succgssful trans-
mission|of a command.

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPG=3), termination of a commmand with
TASK SET FULL status shall cause an unit attention condition to be established for the SCSI initiator pprt that sent
the command with an additional sense code of PREVIOUS TASK SET FULL STATUS unless a PREV|]OUS TASK
SET FULL STATUS unit attention condition already exists.

ACA ACTIVE. This status shall be returned when an ACA exists Within a task set and a SCSI initiator port issues
a commland 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)\in the task set;

b) [The SCSI 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 wals set to one
in the CDB cONTROL byte of the faulting command (see 5.9.1).

The SCBI initiator port may reissue the comniand after the ACA condition has been cleared.

TASK ABORTED. This status shall\be returned when a task is aborted by another SCSI initiator gort and the
Controlmode page TAS bit is set to.oné (see 5.7.3).

5.3.2 Status precedence

If more than one condition-applies to a completed task, the precedence for deciding the condition to pe reported
shall be

1) |Reporting.a CHECK CONDITION status for any of the following unit attention conditions;
a) POWER ON, RESET, OR BUS DEVICE RESET OCCURRED,;

b)Y POWER ON OCCURRED;

c)»’SCSIBUS RESET OQCCURRED;

d) BUS DEVICE RESET FUNCTION OCCURRED;

e) DEVICE INTERNAL RESET;

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.

5.4.2 Execute Command request/confirmation SCSI transport protocol services

All SCYI transport protocol standards shall define the SCSI transport protocol specific requirement

the Send SCSI Command SCSI transport protocol service request and the Command
d confirmation. Support for the SCSI Command Received indication and Send Commang
e by a SCSI transport protocol standard is optional. All SCSI 1/O systems shall implement
t protocols as defined in the applicable SCSI transport protocol specification.

mentin

Receiv
respong
transpo

SCSI Thansport Protocol Service Request:

Input Arn

guments:

I_T_L_x Nexus:
CDB:
Task Attribute:

Data-In Buffer Size:

Data-Out Buffer:

Data-Out Buffer Size:
Autosense Request:

Command Reference
Number (CRN):

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] ))

Either an |_T_L nexus or amlJT_L_Q nexus (see 4.11).
Command descriptor block (see 5.2).

A value specifying one of the task attributes defined in 7.5. For spec
ments on the Task*Attribute argument see 5.1.

The number .of bytes available for data transfers to the Data-In |
5.4.3).

A buffer_gontaining command specific information to be sent to the |
suchas data or parameter lists needed to service the command (se
content of the Data-Out Buffer shall not change during the lifet
command (see 5.5) as viewed by the application client.

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

An argument (see 5.1) requesting the automatic return of sense dat3
of the autosense mechanism specified in 5.9.4.3.

s for imple-
Complete
Complete
these SCSI

fic require-
Buffer (see

ogical unit,
e 5.1). The
me of the

Buffer (see

by means

When this argument is used, all sequential commands of an |_T_L mexus shall

include a CRN argument that is incremented by one (see 5.1).
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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:
Task Attribute:

[Command Reference Number] ))

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

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

ments on the Task Attribute argument see 5.1.

SCSI Thansport Protocol Service Response (from device server):

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

Autosense Request:

Command Reference
Number (CRN):

Input Alguments:

SCSI Tiansport Protocol Service Confirmation:

Commjand Complete Received (IN (L.T)L_x Nexus, [Data-In Buffer], [Sense Data], Status, Servi

I_T_L_x Nexus:
Sense Data:

Status:
Service Response:

Input Afguments:

I_T_L_x Nexus:
Data-in Buffer:

Sense Data:
Status:
Service Response:

This parameter is only present if the Autosense Request parameter|was speci-
fied in the Send SCSI Command call and autosense delivery is-supported by

the SCSI transport protocol and logical unit.

When this argument is used, all sequential commands of 'an |_T_L mexus shall

include a CRN argument that is incremented by one (se€ 5.1).

Either an |_T_L nexus or an I_T (U Q nexus (see 4.11).

If present, this argument instructs the SCSI target port to return sensge informa-

tion to the SCSI initiator_peft automatically (see 5.9.4.3).
Command completion-status (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 log
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).

ical unit 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).
The model allows either unidirectional or bidirectional data transfer. The processing of a SCSI command may
require the transfer of data from the application client using the Data-Out Buffer, or to the application client using
the Datg-In Buffer, or both to and from the application client using both the Data-In Buffer and the DatalOut Buffer.

A
Application
Client
Byte Count Buffer Offset
Requested by
Device Server
! Ko
\ Application
0$\ Client
OQ Buffer Siz¢

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

It is asspmed that the buffering resources 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 hetween the
application client and the media’in segments that are smaller than the transfer size specified in the SCSI
command. The amount of data moved per segment is usually a function of the buffering resources avgilable to the
logical Unit. Figure 27 shows the model for such incremental data transfers.

The moyement of databetween the application client and device server is controlled by the following afguments:

Application Client The total number of bytes in the application client's buffer (Data-In or|Data-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 Number of bytes to be moved by the data transfer 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
command data to or from the application client. The SCSI initiator device SCSI transport protocol service interac-
tions are unspecified.

The model provides only for the transfer phases to be sequential. Provision for overlapping transfgr phases is
outside the scope of this standard.

5.4.3.2 Data-In delivery service
Requesdt:

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

Argumeit descriptions:

I_T_L_x Nexus: eitheran| T L nexusoran /T I Q nexus (see 4.11).
Device Server Buffer: Buffer to which data is to bé\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.
Confirmation:
Dat3-In Delivered (IN (I_T_L_x Nexus'))

This confirmation notifies the deyice server that the specified data was successfully delivered to thel application
client buffer.

Argumeht descriptions:

I_T L x Nexus: eitheran| T L nexusoran| T L Q nexus (see 4.11).

5.4.3.3 Pata-Qut delivery service

Requesdt:

Receive Data-Out (IN (IL_T_L_x Nexus, Application Client Buffer Offset, Request Byte Count,
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:

5.5 Tafkand command lifetimes

This su
comma

The deV

represe
The tas

a)
b)

The apq
from thg
the follo

a)
b)

c)
d)
e)
f)

g)

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

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

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

shall exist until:
The task is aborted as described in 5.7.
time the Send SCSI Command SCSI transport protoeol service request is invoked until it rec

wing SCSI target device responses:

A service response of TASK COMPLETE for that task;
Notification of an unit attention condition withi<one of the following additional sense codes;

B) Any additional sense code whose“ADDITIONAL SENSE CODE field contains 29h (e.g., P
RESET, OR BUS DEVICE RESET OCCURRED; POWER ON OCCURRED; SCSI B

mentations shall guarantee’that the task associated with the failed command has ended;
to the specified tasgk;
management function directed to the task set containing the specified task;

function'directed to the logical unit; or

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

pclause specifies the events delimiting the beginning and end (i.e., lifetime) of a task or pe

ice server shall create a task upon receiving a SCSI Command Received indication unless th

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

lication client assumes that the task exists and maintains an application client task to interact V

OCCURRED; BUS DEVICE.RESET FUNCTION OCCURRED; DEVICE INTERNAL RESE
CEIVER MODE CHANGED. TO SINGLE-ENDED; or TRANSCEIVER MODE CHANGED T
A service response of SERVICE DELIVERY OR TARGET FAILURE for the command. In this case, sy
A service response of . FUNCTION COMPLETE following an ABORT TASK task management requ

A service responsé of FUNCTION COMPLETE following an ABORT TASK SET or a CLEAR TAS

A service ¢esponse of FUNCTION COMPLETE in response to a LOGICAL UNIT RESET task mn

nding SCSI

e command

|LETE; or

vith the task
pives one of

A) COMMANDS CLEARED BY ANOTHER INITIATOR (if in reference to the task set containifg the task);

DWER ON,
US RESET
ET; TRANS-
O LVD);

stem imple-

est directed
K SET task

anagement

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

To the application client, the command is pending from the time it calls the Send SCSI Command SCSI transport
protocol service until one of the above responses or a service response of LINKED COMMAND COMPLETE is received.

When a SCSI transport protocol does not require state synchronization (see 4.6.2), there may be a time 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) A service response of FUNCTION COMPLETE, FUNCTION REJECTED, or SERVICE DELIVERY OR TARGET FAILURE is

received for that task management function; or

b) 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
OCCURRED SCSI BUS RESET OCCURRED BUS DEVICE RESET FUNCTION OCCURRED; DEVICE

5.7 Ap

571 M

A task ig
complet

The foll
a)
b)
c)
d)

e)

An actiq
created

The foll
a)
b)
c)

d)

The foll
created

CHANGED TO LVD)

orting tasks

bchanisms that cause tasks to be aborted

aborted when an event or SCSI initiator device action causes termination of the task prior to its
on.

bwing events cause a task or several tasks to be aborted:

The return of an Execute Command service responsé)of SERVICE DELIVERY OR TARGET
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.

n transmitted via a SCSI initiator port;may abort task(s) created via the SCSI initiator port it
via another SCSI initiator port, or bath-its own tasks and tasks created via another SCSI initiatg

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

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
An CA or ACA condition was established (see 5.9.1.2) and the QERR field was set to 01b 0
Control mode page(see SPC-2); or

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

bwing actions affect the task(s) created via the SCSI initiator port that transmits the action an
via other SCSI initiator ports:

VER MODE

5 successful

FAILURE as

self, task(s)
r port.

in 6.3;
r 11b in the

d/or task(s)

a)

f‘nmplni‘inn of a CLEAR TASK SET task mnnngnmnnf function rnfnrnnr‘ing the task set co

htaining the

specified task;

b) An CA or ACA condition was established (see 5.9.1.2) and the QERR field was set to 01b in the Control

c)

57.2W

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);

d) Completion of a LOGICAL UNIT RESET task management function (see 6.6) directed to the logical unit; or
e) Completion of a TARGET RESET task management function (see 6.7) directed to a SCSI target port with

access to the logical unit.

hen a SCSI 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 SCSI 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 for the unit attention condition depends on the action that caused the task(s) to be aborted.

If the TAs bit is set to one, the method of notification shall be the termination of each aborted task-With a TASK
ABORTED status. The COMMANDS CLEARED BY ANOTHER INITIATOR unit attention condition ghall not be
established, however, the establishment of any other applicable unit attention condition shall not)be affected.

When 4 logical unit is aborting one or more tasks from a SCSI initiator port with the TASK ABORTED status it
should ¢omplete all of those tasks before entering additional tasks from that SCSI initiator port into thejtask set.

5.8 Cgmmand processing examples

5.8.1 Unlinked command example

An unlinked command is used to show the events associated with the processing of a single device seryice request
(see figlire 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 numbers in figure 28 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 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

e Time

D
¢ Working Worﬁng ?
fa\\N

@ @ Activity @ @ Time

Device Server

The nur

1)

2)

3)

4)

5)

Figure 29 — Linked command processing events
hbers in figure 29 Identify the events described“as follows:

The application client task performs an Execute Command remote procedure call by invokir
SCSI Command SCSI transport protocol service to send the CDB and other input param

logical unit. The LINK bit is set to one\in the CDB CONTROL byte (see 5.2.3).

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

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

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

The application client task performs an Execute Command remote procedure call by means

6)

7)

8)

g the Send
eters to the

e CDB and

plete SCSI
ITION MET

means of a

of the Send

A h o4

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

irgument is

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.

The SCSI initiator port delivers an Command Complete Received confirmation containing
response and status to the application client task.

the service
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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 autosense,
CA, and-AGA-inierast:

Table 24 — Autosense, CA, and ACA Interactions

Tasks Blocked €
;jutosense
Requested 2 | NACA Value P From To d
N 0 (i.e., CA) Reoeipt 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
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®.2:3).

The blocking of tasks is described in 5.9.1.2. If the QERR field in the Control mode page (see $PC-2)
contains 01b or 11b, tasks are aborted instead. of,being 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 methads for clearing a CA or ACA as seen by the faulted inifiator
port. Exception handling methods for.¢learing CA and ACA are described in 5.9.1.6 and 5.9.1.f.
€ [The intent is that the next command from the faulted initiator port be a REQUEST SENSE compmand
but the next command received clears the CA condition, regardless of what command that is.
f [Since the autosense data is-fransmitted coincident with the delivery of the CHECK CONDITION status
(see 5.9.4.3), the intervalduring 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 blo¢ked
tasks are abortedsan 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 (seg 7.5.4)
and are from-the faulted initiator port. One of the results of the ACA task attribute requirement i$ that
commands in-flight when the CHECK CONDITION status occurs are returned unprocessed to|the
SCSl initiator 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 without

clagrina tha ACA

ooyt o

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

TST

Action

00b

000b

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.

001b

All enabled tasks from the faulted initiator port shall transition to the blocked task state (see
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 affécted by

the establishment of this CA or ACA condition.

01b

000b

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

).

001b

All enabled and dormant tasks from the faulted initiator port shall be aborted (see 5

tasks from SCSI initiator ports other than the faulted initiator port shall not be affected by the

establishment of this CA or ACA condition.

7). All

11b

000b

All enabled and dormant tasks from the faulted initiator port shallbe aborted (see 5

enabled tasks from SCSI initiator ports other than the faulted initiator port shall trangition 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.

7). All

001b

All enabled and dormant tasks from the faulted initiator port shall be aborted (see 5
tasks from SCSI initiator ports other than the faulted initiator port shall not be affecte
establishment of this CA or ACA condition.

7). All
d by the

After thg¢ CA or ACA condition is established:

a) |New tasks from the faulted initiator port shallbe handled as described in 5.9.1.4, and
b) [New tasks from SCSI initiator ports otherthan the faulted initiator port shall be handled as ¢
5.9.1.5.

A CA orf ACA condition shall not cross task set boundaries and shall be preserved until it is cleared as
5.9.1.6 pr 5.9.1.7. If requested by the application client and supported by the SCSI transport protoco
unit, sese data shall be returned via_gutosense as described in 5.9.4.3.

If the SCSI transport protocol does not enforce state synchronization as described in 4.6.2, there mz
delay bgtween the occurrence of the CA or ACA condition and the time at which the application clie
aware df the condition.

lescribed in

Hescribed in
and logical

y be a time
nt becomes
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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
Attribute 2 | NACA Value Device Server Action a CHECK CONDITION status
i 0 CA
Any Attribute Process the task. ©
EXcEprACA 1 ACA
0 Terminate the command with CHECK CA
CONDITION status, sense key of
ACA 1 ILLEGAL REQUEST and additional KCA
sense code of INVALID MESSAGE
ERROR.
@ Task attributes are described in 7.5.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2.3).
¢ Al 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

Table 2T 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

h’ew Task Properties Condition Established If
I New Task Terminates with a
Attribute @ | NACA Value ? | Device Server Action CHECK CONDITION status ©
Any Attribute 0 g CA
Excdpt 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.

@ Task attributes<are described in 7.5.

b THe NACA bitis in the CONTROL byte in the CDB (see 5.2.3).

¢ THe CA eondition is cleared upon completion of any new task regardless of status. Termination of that new
tagk with)/CHECK CONDITION status shall result in the establishment of a new CA or ACA based on the
value'of the NACA bit.

All the 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 P | Task Set Device Server Action a CHECK CONDITION status
0 No CA °©
Process the task. 9
ACA ! No ACA ©
0 or 1 Yes Terminate the task with n/a
ACA ACTIVE status.
Any Attribute 0or1 n/a Terminate the task with nl4
Except ACA ACA ACTIVE status.
@ Tgsk attributes are described in 7.5.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2.3).
¢ If p task with the ACA attribute terminates with a CHECK CONDITION status,the existing ACA condition
shall be cleared and a new CA or ACA condition shall be established based on the value of the NACA bit.
d Al the conditions that affect the processing of commands (e.g., reservations) still apply.

5.9.1.5

5.9.1.5

Handling new tasks from non-faulted initiator ports when €A or ACA is in effect

. Commands permitted from non-faulted initiator potts during CA or ACA

The deyice server shall process a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT

service

initiator jport other than the faulted initiator port.

N(
AN

copdition is in effect provides SCSI initiatorports other than the faulted initiator port the opportunity to recov
erfor conditions that the faulted initiator (port cannot recover from itself.

pction (see SPC-2) while a CA or ACA condition.is'established when the command is received from a SCSI

DTE 7 - The processing of specific commands\(e.g., PERSISTENT RESERVE OUT command with a PREEMPT
ID ABORT service action) the from SCS|dnitiator ports other than the faulted initiator port while a CA ¢r ACA

br from
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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
Properties New Condition Established
Command If New Task Termin-
Attri- NACA Permitted ates with.a CHECK
bute 2 | Value ® | During CA © Device Server Action CONDITION status
Terminate the task with
ACA n/a n/a BUSY status. n/a
Terminate the task with
0gob Any | Oort No BUSY status. n/a
Attribute
Except 0 Yes CA ¢
ACA Process the task:
1 Yes ACA P
Terminate the’command
0 with CHECK CA
CONBDITION status,
ACA n/a | sense key of ILLEGAL
REQUEST and additional
001b 1 sense code of INVALID ACA
MESSAGE ERROR.
Any
Aé:ICZLSS Oor1 nfa Process the task. © See 5.9.1.3.
ACA

@ Tapk attributes are described in2.5.

b The NACA bit is in the CONTROL byte in the CDB (see 5.2.3).

¢ Sege 5.9.1.5.1.

d | & permitted command terminates with a CHECK CONDITION status, the existing CA condition ghall be
cldared and a new'CA or ACA condition shall be established for a new faulted initiator port based|on the
value of the NAGA bit.

€ Wihen the 1sT4ield in the Control mode page contains 001b, commands from SCSI initiator ports pther than
the faultedinitiator port shall be processed as if the CA condition does not exist (see 5.9.1.3). In this case,
the logical unit shall be capable of handling concurrent CA conditions and sense data for all SCS| 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
ACA n/a n/a Terminate the task with n/a
ACAACTIVE staius.
0 No Terminate the task with o
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 status,
ACA n/a sense key of [LLEGAL
REQUEST-and additional
001b 1 sense code of INVALID ACA
MESSAGE ERROR.
Any
AEﬂ;:::beLrl)tte Oor1 n/a Process the task. © See 5.9.13.
ACA

@ Task attributes are described in 7.5.

b The NACA bit is in the CONTROL byte-in the CDB (see 5.2.3).

¢ Ske 5.9.1.5.1.

d Iffa permitted command tertminates with a CHECK CONDITION status, the existing ACA condition shall be
cleared and a new CA or’ACA condition shall be established for a new faulted initiator port basegl on the
value of the NACA bit.

€ When the TsT field-in-the Control mode page contains 001b, commands from SCSI initiator portd other
tHan the faultedtinitiator port shall be processed as if the ACA condition does not exist (see 5.9.1.B). In this
case, the logical unit shall be capable of handling concurrent ACA conditions and sense data forjall SCSI
initiator parts.
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5.9.1.6 Clearing a CA condition

A CA condition shall only be cleared:

a)
b)
c)
d)

e)

As a result of a power on or logical unit reset (see 5.9.7);
By an ABORT TASK SET task management function (see 6.3) from the faulted initiator port;

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

field in the

By a PERSISTENT RESERVE 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)

)]
h)

i)

Case f)

NACA bif.

When a
shall be

5.9.1.7

An ACA

a)
b)
c)

d)

e)

f)

Cases ¢

When a
set shal

5.9.2 Oy

VALL DERQIOTEAT QMM /= AL 1T 1 sl DROCOCAMDT AMCD AN AT
VVIICIT a TENOIOTEINT NCOLINVLE UUT CUITHTIAarnna Wit a TmINCLEIVITT T AIND ADUTNT

another SCSl initiator port terminates in a CHECK CONDITION status;

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

Upon accepting any subsequent command other than a REQUEST SENSE commangd, for'the |
or

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

SCIVILC

results in the establishment of a new CA or ACA for a new faulted initiator port based on the

CA condition is cleared and no new CA or ACA condition is establishied, the state of all tasks in
modified as described in clause 7.

Clearing an ACA condition

condition shall only be cleared:

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

By a CLEAR ACA task management function (see 6.4) from the faulted initiator port;

By a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action

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

When a command with the ACA task attribute from the faulted initiator port terminates with
CONDITION status; or

When a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service g
nates in a CHECK CONDITION status.

) and f) result in(the"establishment of a new CA or ACA based on the value of the NACA bit.

h ACA condition is cleared and no new CA or ACA condition is established, the state of all task
be modified as described in clause 7.

yerlapped commands

action from

| T_L nexus;

value of the

the task set

ith the Aca
SPC-2);
with a task
rs the tasks
a CHECK

ction termi-

5 in the task

An overlapped command occurs when a task manager detects the use of a duplicate |_T_L x nexus (see 4.10.1)
in a command before a pending task holding that |_T_L x nexus completes its task lifetime (see 5.5). Each SCSI
transport protocol standard shall specify whether or not a task manager is required to detect overlapped
commands.

A task manager that detects an overlapped command shall abort all tasks 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 corrupte

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

b)

d)

5.9.4 S¢nse data

5.9.4.1

Sense

peripheral device)

In response to any other command except REQUEST SENSE and INQUIRY, the SCSI target
terminate the command with CHECK CONDITION status. The sense key shall be\set t
REQUEST and the additional sense code shall be set to LOGICAL UNIT NOT SUPRORTED;

The SCSI target device supports the logical unit, but the peripheral device is not Currently attg
SCSI target device.

In response to an INQUIRY command the SCSI target device shall return the INQUIRY d
peripheral qualifier set to the value required in SPC-2. In response to a REQUEST SENSE co
SCSI target device shall return sense data. The sense key shall be'séet to ILLEGAL REQUE
additional sense code shall be set to LOGICAL UNIT NOT SUPPORTED.

In response to any other command except REQUEST SENSE-and INQUIRY, the SCSI target
terminate the command with CHECK CONDITION status® The sense key shall be set t
REQUEST and the additional sense code shall be set te LOGICAL UNIT NOT SUPPORTED;

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

In response to an INQUIRY command the SCSl\target device shall return the INQUIRY d
peripheral qualifier set to the value required in"SPC-2. In response to REQUEST SENSE, the
device shall return sense data appropriate.tethe condition that is making the logical unit not of

The SCSI target device's response torany command other than INQUIRY and REQUEST
vendor specific; or

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

In response to an INQUIRY command the SCSI target device shall return the INQUIRY d
peripheral qualifier set to the value specified in SPC-2. In response to a REQUEST SENSE cq
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.

Sense data introduction

device shall
o ILLEGAL
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hta with the
mmand, the
ST and the

device shall
o ILLEGAL
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CONDITION status or other conditions. The format, content and conditions under which sense data shall be
prepared by the logical unit are specified in this standard, SPC-2, 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
that implement saved parameters may alternatively save the asynchronous event reporting permissions either on
a per SCSI device basis or as a system wide option.

Paramsg
SPC-2)

ters managing the use of asynchronous event reporting are contained in the Control mode page (see

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

a)
b)
c)
d)

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

Some other type of unit attention condition has occurred; or

An asynchronous event has occurred.

An exar
to write
the failu

An exar
other S

nple of a) occurs in a SCSI target device that implements a write"¢ache. If the SCSI target devi
cached data to the medium, it may use an asynchronous eventteport to inform the SCSI initiat
re.

nple of b) is a logical unit that generates an asynchrondus event report, following a power-on cy
CSI devices that it is ready to accept /O commands:

An exarnple of ¢) occurs in a SCSI target device that supports removable media. Asynchronous eve
used to inform a SCSI initiator device of ’anot-ready-to-ready transition (medium changgd) or of an

may be
operato

An exarn
(see S§
mediu

immedi

Sense (
An excH

once pe
return G

initiated event (e.g., activating a write protect switch or activating a start or stop switch).

nple of d) is a sequential-access device performing a REWIND command with the IMMEDIATE b
C). An asynchronous event report may be used to inform a SCSI initiator device that the b

Ce is unable
or device of

cle, to notify

nt reporting

t set to one
eginning of

has been reached. Completion of a CD-ROM AUDIO PLAY command (see MMC-2) started in the

te mode is another example of this case.
ata accompanying therasynchronous event report identifies the condition (see 5.9.4.1).
ption condition encountered after command completion shall be reported to a specific SCSI

r occurrencetof the event causing it. The logical unit may choose to use an asynchronous even
HECK CONDITION status on a subsequent command, but not both. Notification of an excepti

encounfered after-command completion shall be reported only to the SCSI initiator port or SCSI initiat

sent the

affelcted task or tasks.

nitiator port
report or to
bn condition
br ports that

Asynchronous eventTeports may be used to notify SCStdevices thata system resource has become available. If a
logical unit uses this method of reporting, the sense key in the asynchronous event report sense data shall 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.

SCSI transport protocol standards that support autosense shall require an autosense implementation to:

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 completign (see 5.1).
It is not{an error for the application client to request the automatic return of sense data when autogense is not
supported by the SCSI transport protocol or logical unit implementation. If the application client requested the
return df sense data through the autosense facility and the SCSI transport protocol layer does not support this
feature,[then the confirmation returned by the SCSI initiator port should indicate that no(se€nse data wag returned. If
the SC$I transport protocol layer supports autosense but the logical unit does not, then the SCSI tgrget device
should |ndicate that no sense data was returned. In either case, sense information shall be preseryed and the
applicatjon client may issue a command to retrieve it.
5.9.5 Unit Attention condition
Each logical unit shall generate an unit attention condition whenever, the logical unit has been reset as glescribed in
5.9.7 ol by a power-on reset. In addition, a logical unit shall generate an unit attention condition forjeach 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 initiator port have been changed by another SCSI jnitiator port

(see SPC-2);

c) [The version or level of microcode has been.changed (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 been cthanged (see SPC-2);

g) [The mode parameters in effect*for the SCSI initiator port have been restored from non-volatile memory

(see SPC-2);

h) |A change in the condition ofia synchronized spindle; or

i) |Any other event requiring the attention of the SCSI initiator device.
Logical funits may queue. unit attention conditions. After the first unit attention condition is cleared, another unit
attention condition may exist (e.g., a power on condition followed by a microcode change condition).
An unit pttention-eondition shall persist on the logical unit for each SCSI initiator port until that SCSI |nitiator port
clears the condition as described in the remainder of this subclause.
If an INQUIRY command enters the enabled task state, the logical unit shall perform the INQUIRY command and
shall neither report nor clear any unit aftention 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
logical unit shall clear the reported unit attention condition for that SCSI initiator port on the logical unit. If the
UA_INTLCK_CcTRL field in the Control mode page contains 10b or 11b, the logical unit shall not clear unit attention

conditio

hs reported with autosense or an asynchronous event report.

5.9.6 Hard reset

A hard
wakeup
specific
in respg

The SC
logical U

While th
as man
within th

5.9.7 Lg

A logicg

a)

b)

The def

To proct

a)
b)
c)

d)

reset is a SCSI target port action in response to a reset event within the service,delivery su
event (see 3.1.133) is a reset event. The definition of additional reset evenis s SCSI transp
Each SCSI transport protocol standard that defines reset events shall specify the SCSI target
nse to reset events.

S| target port’s response to a hard reset shall include initiating the €quivalent of a logical unit
nits as described in 5.9.7.

e task manager response to task management requests iscsubject to the presence of access
hged by ACCESS CONTROL OUT commands (see SPC-3), a hard reset in response to a
e service delivery subsystem shall be unaffected by aeCess controls.

gical unit reset

| unit reset is:

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

One of the actions in response to.a TARGET RESET task management function (see 6.7) or
(see 5.9.6).

nition of logical unit reset/events is dependent on the SCSI transport protocol.

bss a logical unit resetithe logical unit shall:

Abort all tasks ds described in 5.7;

Clear a CA (s€e5.9.1.6) or ACA (see 5.9.1.7) condition, if one is present;

Release all’reservations established using the reserve/release management method (persist
tions shallhot be affected);

Return\the logical unit’s operating mode to the appropriate initial conditions, similar to those co
would’be found following device power-on. The MODE SELECT parameters (see SPC-2) shall

bsystem. A
ort protocol
bort’s action

reset for all

restrictions,
reset event

some other

h hard reset

ent reserva-

nditions that
be restored

totheir last saved values if saved values have bheen established. MODE SELECT Ir_\:lr:lmni‘nre

or which no

e)
f)

saved values have been established shall be returned to their default values;
Set an unit attention condition (see 5.9.5); and
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) )
Service Response:

One of e Tollowing STSTransport protocol Specific Tesponses shall be returned: |

FUNCTION COMPLETE: A task manager response indicating that the requested function i§ complete.
The task manager shall unconditionally return this responseupon completion of
a task management request supported by the logical unit.or SCSI target device
to which the request was directed.

FUNCTION REJECTED: An task manager response indicating that the opération 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 sepvice delivery failure (see $.1.108) or
OR TARGET FAILURE: SCSI target device malfunction. The task manager may or may not have
successfully performed the specified.function.

Each S[CSI transport protocol standard shall define the actual events comprising each of the abpve service
responges.

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 TASK'SET | TL 6.3
CLEAR AGA | TL 6.4
CLEARTASK SET | TL 6.5
LOGICAL UNIT RESET | T L 6.6
TARGET RESET I T 6.7
WAKEUP I T 6.8

Argument 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 SCSl initiator 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 5.9.7 for all

logical units to which the SCSI initiator port has access, and shall cause no change to any log

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 restric-
tions.

6.2 ABORT TASK

Function call:

Serjice Response = ABORT TASK(IN(I_T_L_Q Nexus) )

Descrip

This furiction shall be supported by a logical unit if it supports tagged tasks and may be supported by 3

if it does

The tas

including MODE SELECT parameters, reservations, CA, and ACA shall not be-changed by the AB
function|

If the logical unit supports this function, a response of FUNCTION COMPLETE shall indicate that the task
or was ot in the task set. In either case, the SCSI target device shall\guarantee that no further respong

task are

All SCY
ABORT

6.3 ABORT TASK SET
Functiof Call:
Seryice Response = ABORT TASK SET (IN (I_T_L Nexus))
Description:
This funiction shall be supported by all logical units.

The tas
SCSl ta

The tas
that SC

ion:

not support tagged tasks.

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

sent to the SCSiI initiator port.

TASK task management function.

manager shall*abort all tasks in the task set that were created by the SCSI initiator port routed
Fget port asidescribed in 5.7.

mahnager shall perform an action equivalent to receiving a series of ABORT TASK requests. A
S{initiator port in the task set shall be aborted. Tasks from other SCSI initiator ports or in oth

shall no

ical units to

logical unit

conditions,
ORT TASK

vas aborted

es from the

| transport protocol standards shall provide the funetionality needed for a task manager to implement the

through the

| tasks from
er task sets

rbeaborted- A CAShatt be cleared by the ABORT TASKSET function from the fautted nittat

or port (see

5.9.1.6). 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 appllcatlon client issues CLEAR ACA to clear an ACA condition from the task set serviced by the logical unit

as spec
the sam
with a s

ervice response of FUNCTION COMPLETE.

If the tagk manager clears the ACA condition, any task within that task set may be completed.subject to

ments fi

While a
ignore g

br task set management specified in clause 7.

I CLEAR ACA requests and shall return a service response of FUNCTION/COMPLETE.

All SCY|l transport protocol standards shall provide the functionality needed for a task manager to im

CLEAR

ACA task management function.

6.5 CLEAR TASK SET
Functiof Call:
Seryice response = CLEAR TASK SET (IN (I_TZL Nexus) )
Description:
This furlction shall be supported by all logical units, except in the following cases, when support for thi
optionalf
a) |The logical unit does not'support tagged tasks (see 4.10); or

b)

All task
aborted

The CA
Control
eters, rq

The logical unit supports-the basic task management model (see 7.2).

as described.in.5.7. The medium may have been altered by partially processed commands.
condition_(see 5.9.1.6), and all pending status and sense data for the task set defined by the TS|

sepvations, and ACA shall not be changed by the CLEAR TASK SET function.

shall have

e effect as recelpt of an ABORT TASK funct|on (see 6 2) If successful thls funct|on shall be terminated

the require-

CA is in effect (see 5.9.1), a logical unit that supports the CLEAR ACA task management function shall

blement the

5 function is

5 in the appropriate task set as defined by the TST field in the Control mode page (see SPG-2) shall be

T field in the

mode page shall be cleared. Other previously established conditions, including MODE SELECT param-

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

CLEAR

TASK SET task management function.
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6.6 LO

GICAL UNIT RESET

Function Call:

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

Descript

ion:

This function shall be supported by all logical units.

Before returning a FUNCTION COMPLETE response, the logical unit shall perform the logical unit reset functions

specifieg--5-9-+

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

All SCY|l transport protocol standards shall provide the functionality needed for a task manager to im

LOGIC/

6.7 TARGET RESET

Function Call:

Seryice Response = TARGET RESET (IN (L_T Nexus) )

Descrip

Before feturning a FUNCTION COMPLETE response, the SE€SI target port shall cause logical unit reset fun
performed as specified in 5.9.7 for every logical unit.

An appl

TARGE[ RESET. This avoids resetting logical-units that other SCSI initiator ports, possibly in other S

devices

NOQTE 12 - Previous versions of this standard required TARGET RESET support in all SCSI target deviceq

trg
re

6.8 WAKEUP

Function Call:

Ser]

L UNIT RESET task management function.

ion:

may be using.

nsport protocols may or may jnot require that TARGET RESET be supported. SCSI transport protoco
uire additional actions beyond those specified here.

vice response = WAKEUP (IN (L_T Nexus) )

Description:

ts that

blement the

ctions to be

cation client should issue LOGICAL UNEF RESETSs only to the logical units it is using rather than issuing a
CSlI initiator

. SCSI
s may

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 shared

wakeup signal.
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