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George Penokie Accepted 10/29/2007 3:43:52 PM

ABSTRACT

This standard specifies the SCSI Architecture Model. The purpose of the architecture is to provide a common
basis for the coordination of SCSI standards and to specify those aspects of SCSI I/O system behavior that are
independent of a particular technology and common to all implementations.
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Introduction Page: xviii
The SCSI Architecture Model - 4 standard is divided into the following clauses and annexes: T |Author: rellott _ Subject: Highlight __ Date: 10/27/2007 1:08:39 PM
The SCSI Architecture Model - 4 standard
Clause 1 is the scope. ) ) sib
Clause 2 enumerates the normative references that apply to this standard. This standard
Clause 3 describes the definitions, symbols, and abbreviations used in this standard. Status
; . George Penokie Accepted 10/29/2007 3:44:50 PM
Clause 4 describes the overall SCSI architectural model. 1 Author-reliott Subject: Highlight -~ Date: 10/27/2007 1:08:01 PM
Clause 5 describes the SCSI command model element of the SCSI architecture. Lists
Clause 6 describes the events that may be detected by a SCSI device. ﬁ/;‘s
Clause 7 describes the task management functions common to SCSI device: Status
Clause 8 describes the task set management capabilities comrre#i0 SCSI devices. George Penokie Accepted 10/29/2007 3:46:16 PM
- . e P 1 |Author: relliott Subject: Highlight Date: 10/27/2007 1:16:32 PM
Annex A summarizes the identifier and name nitons of the SCSI transport protocols. SAM-3 and this standard
Annex B summarizes the SCSitiator Port attributes and SCSI Target Port attributes se=ss SCSI slb
this standard and previous versions of this standard
hah QA : Status
St veon SAM-2 and this standard. George Penokie Accepted 10/20/2007 3:45:44 PM
Author: suhlerp Subject: t Date: 10/26/2007 10:11:58 AM
Tists [don't capitalize, for consistency]
Status
George Penokie Accepted 10/26/2007 2:31:13 PM
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Page: 1

American National Standard -
T Author: relliott Subject: Highlight Date: 10/28/2007 10:48:46 PM

for Information Technology -

architecture model concepts
s/b

concepts
. Statt
SCSI Architecture Model - 4 (SAM-4) TR B0 ST, e
'SCSI Architecture Model - 4
sib

1 Scope

SCS| Architecture Model - 4 (SAM-4)

(page 1 footer differs from the other pages)
Status

1.1 Introduction George Penokie Accepted 10/29/2007 3:50:02 PM

The set of SCSI (Small Computer System Interface) dards consists of this standard and the SCSI
implementation standards described in 1.3. Thisst@ndard defines a reference model that specifies common
behaviors for SCSI devices, and an abstr<tstructure that is generic to all SCSI I/O system implementations.

The set of SCSI standards speci#€s the interfaces, functions, and operations necessary to ensure

standard:

a) Support for the SPI-5 SCSI transport protocol;

b) Contingent Allegiance;

c) The TARGET RESET task management function;
d) Basic task management model;

e) Untagged tasks; and

f) Linked command function.

1.2 Requirements precedence

This standard defines generic requirements that pertain to SCSI imple/fientation standards and implementation
requirements. An implementation requirement specifies behavior in #2rms of measurable or observable
parameters that apply to an implementation. Examples of implemgAtation requirements defined in this document
are the status values to be returned upon command completiory/and the service responses to be returned upon
task management function completion.

Generic requirements are transformed to implementation /&quirements by an implementation standard. An
example of a generic requirement is the hard reset beh#vior specified in 6.3.2.

Working Draft SCSI Architecture Model - 4 1
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SCSI Architecture Model - 4 (SAM-4)

L Y

SCSI Implementation SCSI Implementation /%(mplementation
Standard Standard e Standard
Key: 7
Generic Implementat

Requirements Scsi

_____ Implementation

Figure 1 — Requirements precedence

requirements of this standard shall apply.

1.3 SCSI standards family

Figure 2 shows the relationship of this standard to the other stand

fects in the SCSI family of
standards as of the publication of this standard.

Devi -Ty@c/pecific Command Sets

Shzred Command Set (for all device types)

SCSI Transport Protocols

\Ritecture Model

Interconnects

Figure 2 — SCSI document structure

The roadmap in figure 2 is intended to show the general applicability of the documents to one another. Figure 2 is
not intended to imply a relationship such as a hierarchy, protocol stack, or system architecture.

The functional areas identified in figure 2 characterize the scope of standards within a group as follows:

Working Draft SCSI Architecture Model - 4 (SAM-4)

Page: 2

T |Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 1:01:53 PM

“Since text takes precedence in this standard, and text should introduce figures, tables, etc., | recommend moving the following paragraph above figure 1

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 requirements defined i this standard and lhe appropriate SCSI implementation standards. In the event of a conflict between this

document and other SCSI standards under the j of technical of this standard shall apply.
Status

George Penokie Accepted 1012612007 2:31:33 P
Author: Mark Evans, WDC Subject: Note Date: 10/25/2007 1:03:15 PM
Trecommend that at least one "e.g." be added either in the four rows i figure 2, in the descriptive text that follows, or both. See SBC-3 for an example
Status

George Penokie Rejected 10/29/2007 4:06:27 PM

o Athor: George Penokie Subject: Note Date: 10/26/2007 2:33:21 PM

Copied the SBC-3 figure into SAM-4,

Author: relliott Subject: Highlight Date: 10/28/2007 10:45:42 PM

Architecture Model

s/b
SCSI Architecture Model

Status
George Penokie Accepted 10/29/2007 3:50:40 PM
| Author: Emulex Subject: Highlight Date: 10/30/2007 1:16:34 PM
Emuiex-001

Page: 2 first sentence below Figure 2 - ‘roadmap" sb *document structure”

Status
George Penokie Accepted 10/30/2007 2:7:02 PM
Author: George Penokie Subject: Note Date: 10/30/2007 2:16:57 PM
<«
~7 Changed to SCSI document structure
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Architecture Model: Defies e the functional partitioning of the SCSI standard set and Page: 3

requirements applicable to all SCSI implementations and implementation standards.

T |Author: relliott Subject: Highlight Date: 10/28/2007 10:46:07 PM
Device-Type Specific Command Sets: Implementation standards that define specific device types including a Avchitecture Model
device model for each device type. These standards specify the required commands and behaviortkat is specific SCSI Architecture Model
to a given device type and prescribe the requirements to be followed by a SCSI initiator device when sending Status
commands to a SCSI target device having the specific device type. The commands and behaviors for a specific T Autrocorge enokie A“Se.ﬁ’éf;’c. High.ig.JF’Zg’Z“D‘);j%;;%,SQ"W 1:19:49 PM
device type may include by reference commands and behaviors that are shared by all SCSI devices. B o-Type Spocifc Gommand Sets: - second senlence is* s “are”
Shared Command Set: An implementation standard that defines a model for all SCSI device types. This StatuGseorge Ponokio Rejocted 1013012007 2-19.45 PV
standard specifies the required commands and behavior that is common to all SCSI devices, regardless of ey Author: George Penokie Subject: Note Date: 10/30/2007 2:19:22 PM
device type, and prescribes the requirements to be followed by a SCSI initiator device when sending commands ¥ Changed to "behaviors that are"

to any SCSI target device.

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

Interconnects: Implementation standards that define the communications mechanism employed by the SCSI
transport protocols. These standards may describe the electrical and signaling requirements essential for SCSI
devices to interoperate over a given interconnect. Interconnect standards may allow the interconnection of
devices other than SCSI devices in ways that are outside the scope of this standard.

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

Working Draft SCSI Architecture Model - 4 (SAM-4) 3
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2 Normative references Page: 4

T |Author: Mark Evans, WDC Subject: Highlight Date: 10/5/2007 11:35:26 AM

~I'm not sure that "The following standards.." is correct because | thought the OMG document was a specification -- not a standard. If this is true, then this should be changed to,
"The following standards and specifications..."

2.1 Normative references

Status
George Penokie Accepted 10/26/2007 2:33:45 PM
1| Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 1:31:16 PM

The following standards contain provisions that, by reference in the text, constitute provisions of this standard At "Copies of the following documents...”

| think that some of the following documents are not available from ANSI (e.g., the IETF and OMG documents as noted below), therefore, | think this...

the time of publication, the editions indicated were valid. All standards are subissttsTevision, and parties to sb
agreements based on this standard are encourageg-~ginvestigate the possibility of applying the most recent "Except where noted in the following subclauses, copies of the following documents...".
editions of the standardsisied below. Status
George Penokie Rejected 10/29/2007 4:07:37 PM
Copies of the following documents may be obtained from ANSI: approved ANSI standards, approved and draft ﬁéﬂ;h:grefte: :gceu;zo:,ifhe ,o..cwmgsdzgf,:‘e,:\::‘,iay be obwﬂi‘i}fﬁffﬁgf T2 P800
international and regional standards (ISO, IEC, CEN/CENELEC, ITUT), and approved and draft foreign a) approved ANSI standards;
standards (including BSI, JIS, and DIN). For further information, contact ANSI Customer Service Department at b) approved and draft intemational and regional standards (ISO, IEC); and

212-642-4900 (phone), 212-302-1286 (fax) or via the World Wide Web at http://www.ansi.org. ©)approved and draft foreign standards (nclucing JIS, and DIN).

| Author: relliott Subject: Cross-Out Date: 10/9/2007 4:58:55 PM

~ Delete "IEC 60027-2:2000, Letter symbols to be used in electrical - Part 2: T i and

2.2 Approved references

This is the reference that defines Ki, Mi, etc. prefixes for powers-of-two units to avoid misusing the S| powers-of-ten units. These prefixes are not used in this standard.

Status

1EC-80027-2:2000Lettersymbolsto-be-used-in-electricaltechnology—Part 2 Tel ications-and George Penokie Accepted 11/8/2007 7:26:09 PM -06'00"
; Author: suhlerp Subject: Sticky Note _Date: 10/23/2007 11:24:43 AM
elestronics ADC-2 will probably have completed INCITS approval by the time SAN-4 finishes LB comment resolution.
ISO/IEC 14776-232, Serial Bus Protocol - 3 (SBP-3) [ANSI INCITS 375-2004] Status
George Penokie Accepted 10/26/2007 2:44:42 PM
=y Author: George Penokie Subject: Note Date: 10/26/2007 2:44:37 PM

ISO/IEC 14776-241, SCSI RDMA Protocol (SRP) [ANSI INCITS 365-2002]

¥ ADC-2 moved to approved references

Author: relliott Subject: Highlight Date: 10/8/2007 5:22:38 PM

=

References
sib
references

Stat

2.3 References under development

us
. . . N . . . G Penokie A d 10/29/2007 3:52:19 PM
At the time of publication, the following referenced standards were still under development. For informatic£on eorge Penokie Accepte

the current status of the document, or regarding availability, contact the relevant standards body
organization as indicated.

ISO/IEC 14776-454, SCSI Primary Commands - 4 (SPC-4) [T10/1731-D]
ISO/IEC 14776-323, SCSI Block Commands - 3 (SBC-3) [T10/1799-
ISO/IEC 14776-357, Automation/Drive Interface - Commangs=2 (ADC-2) [T10/1741-D]
ISO/IEC 14776-223, Fibre Channel Protocol for SS3T - 4 (FCP-4) [T10/1828-D]

ISO/IEC 14776-152, Serial Attached SC&7~- 2 (SAS-2) [T10/1760-D]

ISO/IEC 14776-192, Autom. Drive Interface - Transport Protocol - 2 (ADT-2) [T10/1742-D]

1

2.4 Other References

RFC 3720, Internet Small Computer Systems Interface (iSCSI)

NOTE 1 - Copies of IETF standards may be obtained through the Internet Engineering Task Force (IETF) at
http://www.ietf.org.

OMG Unified Modeling Language (UML) Specification Version 1.5, March 2003

NOTE 2 - For more information on the UML specification, contact the Object Modeling Group at
http://www.omg.org.

4 Working Draft SCSI Architecture Model - 4 (SAM-4)
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3 Definitions, symbols, abbreviations, and conventions Page: 5

Author: Mark Evans, WDC Subject: Note Date: 10/29/2007 1:19:47 PM

The definitions (i.e., those with the numbers 3.1.x) are all left and right justified, and several have hyphens added by FrameMaker o split words across fines. All of the other
clauses are left justified and right ragged with no hyphens added to split words. At a quick glance, SPC-4 is left and right justified with hyphens added throughout. SBC-3 and

3.1 Definitions SAS- 2 are left justified and right ragged with no hyphens added throughout. Interesting to me, the style guide (i.e., 05-08517) has the same odd combination as SAM-4. |
wonder why that is? One way or the other, | think that all the clauses should have the same format — editor's choice.

Status
3.1.1 ACA command: A command perermeapy o= I _attribute (se= George Penokie Accepted 10/29/2007 8:17:48 AM
Author: George Penokie Subject: Note Date: 10/26/2007 3:09:39 PM
. o . ~7 There was one paragraph style that had justification and hyphenation set. That has been corrected.
3.1.2 additional sense code: A combination of the ADDITIONAL SENSE CODE field and the ¢ Author: ot Subject Cross-Out _ Date: 10/29/2007 10:38:22 AM

CODE QUALIFIER field in the sense data (see 3.1.109 and SPC-3). ~performed by a task

Status
. . . e + " George Penokie Accepted 11/8/2007 7:27:38 PM -06'00"
3.1.3 aggregation: When referring to classes (see 3.1.13), a form of association that defines a whole-p: - Author: Teott Sebject: Highlight Dato: 10/8/2007 6:28:38 PM

relationship between the whole (i.e., aggregate) and its parts. ~/ACA task attribute

slb ACA (smallcaps lowercase) task attribute

3.1.4 application client: A class whose objects are, or an object that is, the source of commands and task

n Status
management function requests. See 4.5.10. George Penokie Accepted 10/29/2007 3:55:20 PM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:00 PM
. . see 3.1.8: This cross reference hot link is broken. When I click on it, nothing happens. This is true for almost all of the "3.1.x" cross references in this subclause and for some
3.1.5 argument: A datum provided as input to or output from a procedure call (see 3.1.80). of them in other clauses.
Sla(uGs Penokie Ac d 10/29/2007 8:17:59 AM
iati . i i i eorge Penokie Accepte )/29/2007 8:17.:5¢
3.1.6 association: When refernng to classes (see 3'1'1.3)' a relationship between two or more classes that thor: George Panokie Subject: Noto Date: 10/26/2007 4:20:08 FM
specifies connections among their objects (i.e., a relationship that specifies that objects of one class are ~7 This was a pdf generation issue. To make it work in the pdf setup link tab the Create named destinations for all paragraphs box must be checked.
connected to objects of another class). Author: Mark Evans, WDC Subject: Note Date: 10/24/2007 1:32:48 PM
Add "(see 8.5.3)" at the end of 3.1.10.
3.1.7 attribute: When referring to classes (see 3.1.13), a named property of a class that describes the range of Status
values that the class or its objects may hold. When referring to objects (see 3.1.71), a named property of the gi%ﬁ,&?"éﬁﬁ,@;fg,ﬁiﬁ,e 1 rea ™™ o ate: 1012012007 8:25:48 AM
object. 7 Added "See 8.5.3."
T Author: Emulex Subject: Highlight Date: 10/30/2007 1:21:18 PM

Page: 53.1.10 "When in this state” /b "A stale in which”

3.1.8 auto contingent allegiance (ACA): The task set condition established following the return of a CHECK
CONDITION status when the NACA bit is set to one in the CONTROL byte. See 5.8.2.

Status
George Penokie Accepted 10/30/2007 2:21:03 PM
- . . i . Author: Mark Evans, WDC Subject: Note Date: 10/24/2007 1:37:33 PM
3.1.9 _be_lckground opera_tlon: An op_eratlon started by a com tnat continues processing after the task Add "(se¢ 8.9.1)" at the end oF 3.1.11
containing the command is no longer in the task ss+-5€€ 5.5. 4 Status
%} George Penokie Accepted 10/29/2007 8:27:03 AM
. . . e Author: George Penokie Subject: Note Date: 10/29/2007 8:26:42 AM
3.1.10 blocked task state: When in this state a task is prevented from comgieting due to an ACA conditior¥ D R dded "See 8.9 as thal s a more acourate reference

Author: relliott Subject: Note Date: 10/16/2007 7:28:28 PM

3.1.11 blocking boundary: A task set boun| denoting a set of conditions that inhibit tasks outside the
boundary from entering the enabled task state:

At the end of 3.1.14 class diagram, add "See 3.6.2."

Status
George Penokie Accepted 10/29/2007 3:57:09 PM
Author: Mark Evans, WDC Subject: Note Date: 10/24/2007 3:02:08 PM

3.1.12 byte: An 8-bit construct. Add "(4.3)" at the end of 3.1.15.

Status
George Penokie Accepted 10/29/2007 8:28:42 AM
Author: George Penokie Subject: Note

3.1.13 class: A description of a set of objects that share the same attributesoperations, relationships (e.g., Date: 10/29/2007 8:28:36 AM

aggregation, association, generalization, and dependency), and se#
may support operations.

antics. Classes may have attributes and 7 Added "See 4.3

Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:22:04 PM

=

~"...possibly a member of a series of defined numeric values,"
This phrase tells me nothing. Remove the "ly" adverb and add an "e.g.", and then it tells me something.
slb
"...sometimes a member of a series of defined numeric values (e.g., an additional sense code),”

3.1.14 class diagram: Shows a set of =
static design view of a system. @

sSes and their relationships. Class diagrams are used to illustrats

Status
George Penokie Rejected 11/8/2007 7:34:03 PM -06'00"

3.1.15 client-server: A relationship established between a pair of distributed entities Author: George Penokie Subject: Note Date: 11/8/2007 7:33:39 PM -06'00"

requests the other (the server) to perform some operation or unit of work on the cli ~ Deleted the entire glossary entery

3.1.16 client: An entity that requests a service from a server. Tkt
client.

tandard defines one client, the application

3.1.17 code value: A defined numeric value, possibly a member of a series of defined numeric values, repre-
senting an identified and described instance or condition. Code values are defined to be used in a specific field
(see 3.1.42), in a procedure call input argument (see 3.6.4), in a procedure call output argument, or in a
procedure call result.

Working Draft SCSI Architecture Model - 4 (SAM-4) 5
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Sririccommangi—Areguest decerihing a unit of work to be performed by a device server.

3.1.19 command descriptor block (CDB): A structure used to communicate a command from an application
client to a device server. A CDB may have a fixed length of 6 bytes, 10 bytes, 12 bytes, or 16 bytes, or a variable
length of between 12 and 260 bytes. See 5.2 and SPC-4.

3.1.20 command standard: A SCSI standard that defines the model, commands, and parameter data for a
device type (e.g., SPC-4, SBC-3). See clause 1.

Page: 6

Author: relliott Subject: Note Date: 10/29/2007 10:19:32 AM

The relationship of command and task is unclear now that linked commands are gone. The standard uses a mix of the terms with no apparent reason (if read without
remembering the history).

Status
George Penokie Accepted 12/12/2007 9:46:28 AM -06'00"
Author: George Penokie Subject: Note Date: 11/16/2007 2:51:49 PM -06'00"

¥ Change task to command in all places were the two are really referring to one entity. Make sure to change task identifier to command identifier.

Author: relliott Subject: Highlight Date: 10/29/2007 10:15:30 AM

3.1.21 completed command: A command that has ended by returning a status and service response of TASK
COMPLETE.

3.1.22 completead sk Frimsiearathas-onded hy raturning a-status-and i B f TASK COMPLETE-

3.1.23 confirmation: A response returned to an application client or device server that signals the completion of
a service request.

3.1.24 confirmed SCSI transport protocol service: A service available at the SCSI transport protocol service
interface that includes a confirmation of completion. See 4.9.

3.1.25 constraint: When referring to classes (see 3.1.13) and objects (see 3.1.71), a mechanism for specifying
semantics or conditions that are maintained as true between entities (e.g., a required condition between associa-
tions).

3.1.26 current task: A task that has a data transfer SCSI transport protocol service request in progress (see
5.4.3) or is in the process of sending command status. Each SCSI transport protocol standard may define the
SCSI transport protocol specific conditions under which a task is considered a current task.

may affect or supply information needed by the-ther element (e.g., the client).

3.1.29 dependent logiczitnit: A logical unit that is addressed via some other logical unit(s) in 2-5efarchical
logical unit structure (see 3.1.45), also a logical unit that is at a higher numbered level in tezTierarchy than the
referenced logical unit (see 4.5.19.4).

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

3.1.31 device server: A class whose objects process, or an object that processes, SCSI tasks accordix.
requirements for task management described in clause 8. See 4.5.20.
server.

3.1.33 device service response: The response returned to an a
completion of a command.

3.1.35 dormant task state: When in this state a task is pre
3.1.36) due to the presence of certain other tasks in the task se

rom entering the enabled~+ask state (see

3.1.36 enabled task state: When in this state a task may complete at any time:

6 Working Draft SCSI Architecture Model - 4 (SAM-4)

=

returning a status and service response of TASK COMPLETE

returning a service response of TASK COMPLETE

The status is of secondary importance and doesn't need to be mentioned. As worded, it sounds like TASK COMPLETE could be a status value.
Staty

us
George Penokie Accepted 12/12/2007 9:48:04 AM -06'00"
Author: relliott Subject: Cross-Out Date: 10/29/2007 10:17:20 AM

-

~3.1.22 completed task: A task that has ended by returning a status and service response of TASK COMPLETE.

Delete this definition and replace all uses of "completed task" with "completed command." Their definitions are identical now that task=command.

Status
George Penokie Accepted 12/14/2007 10:19:57 AM -06'00'
Author: Emulex Subject: Highlight Date: 10/30/2007 1:31:54 PM

- Emulex-004
Page: 6 3.1.28 "supplier” s/b "server”

Status
George Penokie Accepted 10/30/2007 2:23:01 PM
Author: relliott Subject: Highlight Date: 10/28/2007 10:50:27 PM

=

{See 3.1.45), also

slb
(see 3.1.45). Also,

Status
George Penokie Rejected 10/29/2007 4:03:23 PM
Author: George Penokie Subject: Note Date: 10/29/2007 4:03:15 PM
—7 Changed to "(see 3.1.45) and that is.
1| Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 3:05:27 PM
"(e.g., block, stream).”
slb
"(e.g.. a block device or a stream device)."
Status
George Penokie Accepted 10/29/2007 8:33:02 AM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 3:06:21 PM
"_a service delivery subsystem.”
slb
*.the service delivery subsystem."
Status
George Penokie Accepted 10/20/2007 8:33:47 AM
Author: Mark Evans, WDC Subject: Note Date: 10/24/2007 3:08:39 PM
Add "(see 8.5.4)" at the end of 3.1.35
Status
George Penokie Accepted 10/29/2007 8:36:07 AM
Author: George Penokie Subject: Note Date: 10/29/2007 8:35:47 AM
7 Added "See 85.4."
| Author: Emulex Subject: Highlight Date: 10/30/2007 1:32:04 PM

Emulex-005
Page: 6 3.1.35 and 3.1.36 "When in this state" s/b A state in which"

Status
George Penokie Accepted 10/30/2007 2:22:08 PM
Author: Mark Evans, WDC Subject: Note Date: 10/24/2007 3:10:36 PM
Add "(see 8.5.2)" at the end of 3.1.36.
Status
George Penokie Accepted 10/29/2007 8:36:00 AM
Author: George Penokie Subject: Note Date: 10/29/2007 8:35:56 AM
—7 Added "See 8.5.2."
T |Author: Emulex Subject: Highlight Date: 10/30/2007 1:37:09 PM
Emulex-005

Page: 6 3.1.35 and 3.1.36 "When in this state" s/b A state in which"

Status
George Penokie Accepted 10/30/2007 2:22:19 PM

Comments from page 6 continued on next page



T10/1683-D Revision 13 27 September 2007

3.1.57 instance: A concrete manifestation of an abstraction to which a set of operations may be applied and Page: 8
which may have a state that stores the effects of the operation (e.g., an object is an instance of a class). T Adthor. Mark Evans, WDG Subloct: Highlight Dato: 10/2412007 31212 PM
" for ion, but not yet received.”
3.1.58 in transit: Information that has been delivered to a service delivery subsystem for transmission, but not sib . B
A .for transmission, but has not yet arrived at the intended recipient.
yet received.
Status
George Penokie Accepted 12/12/2007 9:55:03 AM -06'00"

thor: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 3:13:23 PM

3.1.59 implicit head of queue: An optional processing model for specified commands wherein a task may be
treated as if it had been received with a HEAD OF QUEUE task attribute. See 8.2.

an object diagram. Represents an instance...”

slb
*...in an object diagram representing an instance...”

3.1.60 layer: A subdivision of the architecture constituted by SCSI initiator device St

elements at the same level relative to the interconnect.

- : atus
Sl target device George Penokie Accepted 10/29/2007 8:40:29 AM

Author: suhlerp Subject: Sticky Note  Date: 10/25/2007 3:31:38 PM

Should there be a definition for "logical unit name” (see 4.5.19.3)? A designator can be associated with a logical unit.

3.1.61 link: An individual connection between two objects in an object diagram. Represents an instance of an 3.1.x logical unit name: A name (see 3.1.68) of a logical unit that is world wide unique within the SCSI transport protocol of a SCSI domain in which the SCSI device containing

association. the logical unit has SCSI ports (see 4.5.4.2). The logical unit name may be made available to other SCSI devices or SCSI ports in SCSI transport protocol specific ways.
Status
o o N N . . George Penokie Accepted 12/12/2007 9:55:41 AM -06'00"
3.1.62 logical unit: A class whose objects implement, or an object that implements 2-&eVice model and Author: relliott Subject: Note Date: 10/29/2007 10:33:39 AM

manages tasks to process commands sent by an application client. See 4.5.19. The phrase "logical unit number” is used many times in the standard where the acronym LUN could/should be used instead.

sl i Status
i George Penokie Accepted 12/12/2007 9:58:42 AM -06'00'
7and the appropriate Author: George Penokie Subject: Note Date: 11/16/2007 3:16:53 PM -06:00"

3.1.63 logical unit reset: A condition resulting from a hard reset.z&ridition or a logical unit reset
the logical unit performs the logical unit reset operaticas described in 6.3.3, SPC

command standards. 2 In addition to making LUN the choice W-LUN was replaces well-known logical unit

- |Author: Mark Evans, WDC Subject: Cross-Out Date: 10/29/2007 1:21:32 PM

3.1.64 logical unit reset event: A event that res=iisTIn a logical unit reset condition as described in 6.3.3. ~'Delete "(e.g., the terms name and world wide identifier (WWID) may be interchangeable)", as neither the terms "world wide identifier” or "WWID" are used anywhere else in this

document. Alternately, those terms could be defined, but that would be a little odd since they are only used in this definition.

i i i i Status
3.1.65 logical u he list of the logical unit numbers reported by a REPORT LUNS command (see George Penokie Accepted 1211212007 10:02:58 AM -06'00"
SPC-4) | Author: suhlerp Subject Text Date: 10/23/2007 12:43:01 PM
= g Shows [capitalize]
— i i . i it identifi i i Status
o166 logical unit number (LUN): A 64-bit or 16-bit identifier for a logical unit. See 4.6. George Penokie Accepted 1012012007 8:49:00 AM
Author: relliott Subject: Note Date: 10/16/2007 7:28:48 PM

3.1.67 multiplicity: When referring to classes (see 3.1.13), an indication of the range of allowable instanggs Atthe end of 3.1.72 object diagram, add "See 3.6.3.%

that a class or an attribute may have.

Status
George Penokie Accepted 10/30/2007 11:00:00 AM
. . . e e Author: George Penokie Subject: Cross-Out Date: 12/12/2007 9:59:36 AM -06'00"
. < F
3.1.68 name: A label of an object that is unique within a specified context and should neves ¥ Delete this term from SANI as t7s dated and no longer needed - 3.1.75 pending command:
A
3 Status
George Penokie Accepted 12/14/2007 10:20:30 AM -06'00"
T |Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:22:01 PM

~'"From the point of view of the application client, the description of command between the time that the application client calls the Send SCSI Command SCSI transport protocol
service and the time one of the SCSI target device responses described in 5.5 is received.”
s/b
. "From the point of view of the application client, a command from the time that the application client calls the Send SCSI Command SCSI transport protocol service until the
3.1.70 non-faulted I_T nexus: An |_T nexus that is not a £z application client receives a response for the command from the SCS target device (see 5.5)."

St:

atus
George Penokie Rejected 11/16/2007 3:20:32 PM -06'00"
Author: George Penokie Subject: Note Date: 11/16/2007 3:20:27 PM -06'00"

objects are instances of classes (see 3.1.577 —¥ Changed to "A command for which an application client task (see 4.5.10) exists.”

3.1.72 object diagram: set of objects and theirrelationships at a poix
used to illustrate static shapshots of instances of47€ things found in class 2t

3.1.73 operation: A service that ==&y be requested from Object of the class in order to effect behavior.
Operations describe what a.2iSs is allowed to do and.#@y be a request or a query. A request may change the
state of the object but-z~Guery should not.

entities: Entities withint%& same layer (see 3.1.60).

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

3.1.76 power cycle: Power being removed from and later applied to a SCSI device.

8 Working Draft SCSI Architecture Model - 4 (SAM-4)
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ST T power i ng fram a nower on event in which the SCSI device performs the power on

Page: 9

operations described in 6.3.1, SPC-4, and the appropriate command standards:

3.1.78 power on event: Power being applied to a SCSI device, resulting in a power on condition as described
in 6.3.1.

3.1.79 procedure: An operation that is invoked through an external calling interface.

3.1.80 procedure call: The model used by this standard for the interfaces involving both the SAL (see 3.1.91)
and STPL (see 3.1.102), having the appearance of a programming language function call.

3.1.81 protocol: A specification and/or implementation of the requirements governing the content and
exchange of information passed between distributed entities through a service delivery subsystem.

3.1.82 queue: The arrangement of tasks within a task set (see 3.1.128), usually according 10 e emporarerdar
in which they were created.

3.1.83 receiver: A client or server that is the recipient of a service delivery transaction.

3.1.84 reference model: A standard model used to specify system requirements in an implementation-
independent manner.

3.1.85 relative port identifier: An identifier for a SCSI port that is unique within a SCSI device. See 4.5.5.2.
3.1.86 request: A transaction invoking a service.

3.1.87 request-response transaction: An 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.

3.1.88 reset event: A SCSI transport protocol specific event that results in a hard reset condition as describeg
in 6.3.2.

3.1.89 response: A transaction conveying the result of a request.

3.1.90 role: When referring to classes (see 3.1.13) and objects (see 3.1.71), a label atthe end of/an associ-

ation or aggregation that defines a relationship to the class on the other side of the ass

3.1.91 SCSI application layer (SAL): The protocols and procedures that iz
task management functions by using services provided by a STPL (see 2

plement or iss/e commands and

3.1.92 SCSl device: A class whose objects are, or an object t|
and supports a SCSI application protocol. See 4.5.4.

is, connected to a gérvice delivery subsystem

3.1.93 SCSI device name: A name (see 3.1.68) 2"a SCSI device that is wgfld wide unique within the SCSI
transport protocol of a SCSI domain in which #fe SCSI device has SCSI p#tts (see 4.5.4.2). The SCSI device
name may be made available to other SCS¥devices or SCSI ports in SCS/ transport protocol specific ways.

3.1.94 SCSl event: A condition d;
and that requires notification

fined by this standard (e.g., logica/unit reset) that is detected by SCSI device
#ts occurrence within the SCSI devide. See clause 6.

3.1.95 SCSI I/0 systesi: An /O system, consisting of two o’ more SCSI devices, a SCSI interconnect and a
SCSi transport prztocol that collectively interact to perform 3CSI I/O operations.

dnagement responses from SCSI target devices. When-used-this-term-refers-to-SCSHnitiator-devices:

Working Draft SCSI Architecture Model - 4 (SAM-4) 9

3 Aulhor Mark Evan:

| Author: relliott
~Delete << When used this term refers to SCSI initiator devices. >>

Author: relliott Subject: Note Date: 10/27/2007 1:40:45 PM

Add
3.1.xx power loss expected: A condition resulting from a power loss expected event in which the logical unit performs the power loss expected operations described in 6.3.5,
SPC-4, and the appropriate transport protocol and command standards.

Statt
12/12/2007 10:06:12 AM -06'00"
Date: 10/27/2007 1:41:44 PM

us
George Penokie Accepted
Author: relliott Subject: Note

Add:
3.1.xx power loss expected event: An event that results in a power loss expected condition (see 3.1.xx) as described in 6.3.5.

statys
orge Penokie Acoepled
Authorrgiot Subj

12/12/2007 10:06:42 AM -06'00"
te: 10/16/2007 7:29:08 PM

At the end of 3.1.80 prooedure cal\, add "See 3 6 4 "

Status
George Penokie Accepted 10/30/2007 11:07:05
s, WDC

AM
Subject: Highlight Date: 10/24/2007 3:18:46 PM

" usually aocordmg fo the temporal order...”
s

*...most often according to the temporal order..."
Status

George Penokie Accepted 10/29/2007 9:40:54 AM
=y Author: George Penokie Subject: Note Date: 11/16/2007 3:24:19 PM -06'00"

7 Deleted ', most often according to the temporal order in which they were created."

Subject: Cross-Out Date: 1/7/2008 4:30:39 PM -06'00"

Slatus
orge Penokie Acoepled 1/7/12008 4:31:45 PM -06'0f
Auihcr relliott Subject: Note Date: 1/7/2008 6: 00 11 PM -06'00"

T the dsfinton Tor o SOSI iator dovios T sates <2 objects originate, or an object that originates, >>. In the definition for the SCSI target device it states << processing and
sends device service and task management responses >>. Only one term should be used. Either both devices << originate >> o both << send >>.

Status
George Penokie Rejected

1/7/2008 6:01:53 PM -06'00"
Author: George Penokie Subject: Note Date: 1/7/2008 6:01:47 PM -06'00"

~ Initiators originate stuff and targets send stuff. Targets never originate. | believe having two terms here is correct.
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port is synonymous with port. A SCSI port is one of: a SCSI initiator po
3.1.101). See 4.5.5.

3.1.99 SCSI port identifier: A value by which a SCSI port is referenced within a domain. The SCSi
identifier is either an initiator port identifier (see 3.1.55) or a target port identifier (see 3.1.117).

3.1.100 SCSI target device: A class whose objects receive, or an object that receives, device service and task
management reguests for processing and sends device service and task management responses to SCSI

initiator devices. When-used-this-term-refersio-SCoargeroevices: See o4+

indications and responses are routed.

3.1.102 SCSI transport protocol layer (STPL): The protocol amu~<
transport data representing a SCSI application protocol transaction.

3.1.103 SCSI transport protocol service confirmation: A procedure call from the STPL notifying i~
a SCSI transport protocol service request has completed.

3.1.104 SCSI transport protocol service indication: A procedure call from the STPL notifying the SAL that a
SCSiI transport protocol transaction has occurred.

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

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

3.1.107 SCSI transport protocol specific: Implementation of the referenced item is defined by a SCSI
transport protocol standard (see 1.3).

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

3.1.109 sense data: Data returned to an application client in the same |_T_L_Q nexus transaction (see 3.1.51)
as a CHECK CONDITION status (see 5.8.6). Fields in the sense data are referenced by name in this standard.
See SPC-4 for a complete sense data format definition. Sense data may also be retrieved using the REQUEST
SENSE command (see SPC-4).

3.1.110 sense key: The SENSE KEY field in the sense data (see 3.1.109 and SPC-4).

3.1.111 server: An entity that performs a service on behalf of a client.

3.1.112 service: Any operation or function performed by a SCSI object that is invoked by other SCSI objects.

3.1.113 service delivery failure: Any non-recoverable error causing the corruption or loss of one or more
service delivery transactions while in transit.

3.1.114 service delivery subsystem: A class whose objects are, or an object that is, part of a SCSI I/O system

that transmits service requests to a logical unit or SCSI target device and returns logical unit or SCSI target
device responses to a SCSI initiator device. See 4.5.3.

10 Working Draft SCSI Architecture Model - 4 (SAM-4)

Page: 10
T |Author: relliott Subject: Highlight Date: 1/7/2008 5:21:27 PM -06'00"
~This << object that acts, the connection between >> should be << bject that acts, as the connection between >>
Status
George Penokie Accepted 1/7/2008 5:08:57 PM -06'00"
1| Author: relliott Subject: nghllght Date: 1/7/2008 5:38:12 PM -06'00
This << through which requests, and i are routed. >> should be << through which requests and confirmations are routed. >> as the initiator
side does not have any indications or responses defined.
Status
George Penokie Completed 1/7/2008 5:34:26 PM -06'00"
ES Author: relliott Subject: Cross-Out Date: 1/7/2008 4:31:08 PM -06'00"

Delete << In all cases when this term is used it refers to a SCSl initiator port. >>

Status
George Penokie Accepted 1/7/12008 4:31:52 PM -06'0
| Author: George Penokie Subject: Highlight Date: 1/7/2008 5:40:52 PM -06'00"

This << through which requests and responses are routed. >> should be <<through which requests, i and confi are routed >>

Status
George Penokie Completed 1/7/2008 5:40:49 PM -06'00"
| Author: relliott Subject: Cross-Out Date: 1/7/2008 4:30:55 PM -06'00"

~ Delete << When used this term refers to SCSI target devices. >>

Status
George Penokie Accepted 1/7/2008 4:
| Author. relliott Subject: Highlight Date: 1

This << A class whose objects contain, or an object that contains, a task router and acts as the connection between device servers >> should be << class whose objects act, or
an object that acts, as the connection between device servers >>

Status
George Penokie Accepted 1/7/2008 5:20:36 PM -06'00"
| Author: relliott Subject: Highlight Date: 1/7/2008 5:37:50 PM -06'00"
This << a service delivery through which indi and are routed. >> should be << a service delivery subsystem through which requests, indications,

responses, and confirmations are routed. >>

Status
George Penokie Completed 1/7/12008 5:37:12 PM -06'00"
| Author: relliott Subject: Cross-Out Date: 1/7/2008 4:31:25 PM -06'00"

~ Delete << When this term is used it refers to a SCS| target port. >>

Status
George Penokie Accepted 1/7/2008 4:31:33 PM -06'00"
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3.1.115 service delivery transaction: A request or response sent through a service delivery subsystem.

Page: 11

Author: relliott Subject: Highlight Date: 12/10/2007 3:59:48 PM -06'00"

3.1.116 standard INQUIRY data: Data returned to an application client as a result of an INQUIRY command
with the EVPD bit set to zero. Fields in the standard INQUIRY data are referenced by name in this standard and
SPC-4 contains a complete definition of the standard INQUIRY data format.

3.1.117 target port identifier: A value by which a SCSI target port is referenced within a domain. See 4.5.6.

3.1.118 target port name: A name (see 3.1.68) of a SCSI target port that is world wide unique within the SCSI
transport protocol of the SCSI domain of that SCSI target port (see 4.5.5). The name may be made available to

T

“INQUIRY command
s/b

INQUIRY command (see SPC-4)

then delete the second sentence altogether
St

atus.
George Penokie Rejected 12/10/2007 4:02:35 PM -06'00"
Author: George Penokie Subject: Note Date: 12/10/2007 4:02:29 PM -06'00"

~¥ Only deleted the part of the sentence <<and SPC-4 contains a complete definition of the standard INQUIRY data format. >>

Author: relliott Subject: Highlight Date: 10/28/2007 10:55:10 PM

other SCSI devices or SCSI ports in that SCSI domain in SCSI transport protocol specific ways See A5 &

3.1.119 task: A class whose objects are, or an object that is, within the logical unit representing the work
associated with a command. See 4.5.19.

Whose objects are, or an object that is, within the logical unit representing
slb
within the logical unit whose objects represent, or an object that represents,

4.7.2.

Status
George Penckis Rejected 12102007 GBS PM 0600 s P 0600
. . " - . N . uthor: George Penokie ubject: Note ate: :16:! -06'00"
3.1.120 task attribute: An attribute of a task (see 3.1.119) that specifies the processing relationship of a task D Changed the definition to << Synonymous with command (see 3.1.17 and Annex C). >>
with regard to other tasks in the task set (see 3.1.128). See 8.6. | Author: relliott Subject: Highlight Date: 9/28/2007 6:49:07 PM
~(global)
3.1.121 task identifier: Th
task identifier
slb
task tag

3.1.123 task management function: A task mar@l
client to affect the processing of one or more tasks:
function to be processed by a task manager.

3.1.125 task management response: The response returned to an appli
completion of a task management request.

3.1.127 task router: A class whsse objects are, or object that is, within a SCSI target
commands and task management funttigns between a sefvicg delivery subsystem (see 3.1.114) ant\the appro-
priate task manager(s). See 4.5.8.

3.1.130 third-party command: A command that requires a logical unit within a S
the SCSI initiator device role and send command(s) to another SCSI target device.
3.1.131 transaction: A cooperative interaction between two entities, involving the exchange of infagmation or
the processing of some request by one entity on behalf of the other.

3.1.132 unconfirmed SCSI transport protocol service: A service available at the SCSI transport protocol
service interface that does not result in a completion confirmation. See 4.9.

3.1.133 well known logical unit: A class whose objects are, or an object that is, a logical unit that only

performs specific functions. Well known logical units allow an application client to issue requests to receive and
manage specific information relating to a SCSI target device. See 4.5.25.

Working Draft SCSI Architecture Model - 4 (SAM-4) 1

=

T

There is no good justification for making this change from SAM-3 to SAM-4. Every transport protocol uses the name "tag" now and will have to unnecessarily change. This is
reminiscent of changing "queue” to "task set" from SCSI-2 to SCSI-3.

This helps make the ingredients in I_T_L_Q nexus have similar names, but "logical unit number" is not being renamed to "logical unit identifier" to make them all consistent.
Status

George Penokie Rejected 10/30/2007 11:40:38 AM
Author: George Penokie Subject: Note Date: 10/30/2007 11:40:30 AM

7 The old term "task tag" is just confusing and not consistent. The change is justified as it does not have heavy usage. Itis only used 2 imes in SAS-2. FCP-4 is it only
used 1 time. SPC-4 is only used 2 times. SBC-3 has none.

Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 3:20:19 PM

“The portion (1.6, Q) of an _T_L nexus (see 3.1.49) in a task set (see 3.1.128). See 4.7.2."
s/b

"The portion of an I_T_L_Q nexus (i.e., the Q) that is the numerical identifier of the task in the nexus (see 3.1.49) in a task set (see 3.1.128). See 4.7.2."

Status
George Penokie Rejected 12/12/2007 10:15:36 AM -06'00"
S Author: George Penokie ubject: Note Date: 10/29/2007 9:44:56 AM

¥ Changed to "The portion of an I_T_L_Q nexus (i.e., the Q) that is the numerical identifier of the task (see 3.1.49). See 4.7.2."

Author: Emulex Subject: Highlight Date: 10/30/2007 1:38:35 PM

Emulex-006
Page: 113.1.121 This definition is a partial sentence. It needs to speci
‘The portion (i.e., Q) of an |_T_L nexus (see 3.1.49) in a task set that uniquely identifies each task.

Status
George Penokie Rejected 10/30/2007 2:25:41 PM
Author: George Penokie Subject: Note Date: 10/30/2007 2:25:36 PM

¥ Sentence now reads "The portion of an |_T_L_Q nexus (.e., the Q) that is the numerical identifier of the task (see 3.1.122) in a task set (see 3.1.131)."

Author: George Penokie Subject: Note Date: 11/8/2007 6:22:53 PM -06'00"

¥ Sentence now reads "The portion of an |_T_L_Q nexus (i.e., the Q) that is the identifier of the task (see 3.1.122) within an |_T_L nexus. See 4.7.2."

Author: Mark Evans, WDC Subject: Note Date: 10/24/2007 3:21:44 PM

Add "See clause 7." at the end of 3.1.123.

Status
George Penokie Accepted 10/29/2007 9:48:32 AM

- | Author: relliott Subject: Highlight Date: 10/28/2007 10:57:31 PM

Whose objects are, or an object that is, within a logical unit that controls

s/b
within a logical unit whose objects control, or an object that controls

Status
George Penokie Accepted 10/30/2007 11:44:53 AM
Author: relliott Subject: Highlight Date: 10/29/2007 12:26:07 AM

Comments from page 11 continued on next page
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3.1.115 service delivery transaction: A request or response sent through a service delivery subsystem.

3.1.116 standard INQUIRY data: Data returned to an application client as a result of an INQUIRY command
with the EVPD bit set to zero. Fields in the standard INQUIRY data are referenced by name in this standard and
SPC-4 contains a complete definition of the standard INQUIRY data format.

3.1.117 target port identifier: A value by which a SCSI target port is referenced within a domain. See 4.5.6.
3.1.118 target port name: A name (see 3.1.68) of a SCSI target port that is world wide unique within the SCSI
transport protocol of the SCSI domain of that SCSI target port (see 4.5.5). The name may be made available to
other SCSI devices or SCSI ports in that SCSI domain in SCSI transport protocol specific ways. See 4.5.6.

3.1.119 task: A class whose objects are, or an object that is, within the logical unit representing the work
associated with a command. See 4.5.19.

3.1.120 task attribute: An attribute of a task (see 3.1.119) that specifies the processing relationship of a task
with regard to other tasks in the task set (see 3.1.128). See 8.6.

3.1.121 task identifier: The portion (i.e, Q) of an |_T_L nexus (see 3.1.49) in a task set (see 3.1.128).
4.7.2.

3.1.122 task priority: The relative scheduling importance of a task having the SIMPLE task attribuk
set of tasks having the SIMPLE task attribute already in the task set. See 8.7.
3.1.123 task management function: A task mar@r service capable of being reques#éd by an application
client to affect the processing of one or more tasks:

3.1.124 task management request: A request submitted by an application clien¥
function to be processed by a task manager.

invoking a task manageme!

3.1.125 task management response: The response returned to an a
completion of a task management request.

commands and task management functions betweep/a service delivery subsystem (see 3.
priate task manager(s). See 4.5.8.

114) and the apyfro-

3.1.128 task set: A class whose objects ay
interaction is dependent on the task manz

, or an object that is, a group of tasks
ement (e.g., queuing) and ACA requirenyents. See 4.5.22.

3.1.129 task tag: A term used by prévious versions of this standard (see Anney/C). See 3.1.121.

3.1.130 third-party commang” A command that requires a logical unit wit/lin a SCSI target device to assume
the SCSI initiator device role and send command(s) to another SCSI targe/ device.

3.1.131 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.

3.1.132 unconfirmed SCSI transport protocol service: A seryice available at the SCSI transport protocol
service interface that does not result in a completion confirmatjon. See 4.9.

3.1.133 well known logical unit: A class whose objects are, or an object that is, a logical unit that only

performs specific functions. Well known logical units allow an application client to issue requests to receive and
manage specific information relating to a SCSI target device. See 4.5.25.
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whose objects are, o an object that is, within a SCSI target port that routes

s
within a SCSI target port whose objects route, or an object that routes

Status
George Penokie Accepted 10/30/2007 11:45:51 AM
| Author: relliott Subject: Highlight Date: 10/16/2007 7:30:44 PM

~"assume the SCSl initiator device role"
The logical unit doesn't become an SCSl initiator device itself. The command forces the SCSI device containing that logical unit to assume the SCSl initiator device role.
Status

George Penokie Rejected 12/12/2007 10:19:20 AM -06'00"
Author: George Penokie Subject: Note Date: 12/12/2007 10:19:16 AM -06'00"

~ Deleted term as it is not used in this standard.

| Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 3:23:41 PM

~/*_and send command(s) to another SCSI target device.”

sib
"...and send one or more commands to another SCSI target device."

Status
George Penokie Rejected 12/12/2007 10:18:44 AM -06'00"
Author: George Penokie Subject: Note Date: 11/16/2007 3:25:57 PM -06'00"

~ Deleted term as it is not used in this standard.

T |Author: relliott Subject: Highlight Date: 10/29/2007 12:25:16 AM

are
s/b
are each

to match "is" later

Status
George Penokie Accepted 10/30/2007 11:47:23 AM
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3.1.134 well known logical unit number (W-LUN): The logical unit number that identifies a well known logical Page: 12

unit. See 4.6.11. Author: suhlerp Subject: Sticky Note _ Date: 10/23/2007 1:00:37 PM

ADT-2 Automation/Drive Interface Transport Protocol - 2 (see 1.3)
[used in table A.3]

Status

3.2 Acronyms George Penokie Accepted 10/29/2007 9:53:12 AM
Author: Emulex Subject: Note Date: 10/30/2007 1:41:47 PM
Emuier 007

- Auto Contingent Allegiance (see 3.1.8)
-2 Automation/Drive Interface - Commands - 2 (see 1.3)

Page: 12 ADC-2, FCP-4, SAS-2, SBC-3, SBP-3 and SPC-4 make hyphenation consistent in all ful standard names. Some have a space before hyphen some do not. ADC-2 has a space after the hyphen

Status
i George Penokie Accepted 10/30/2007 2:28:56 PM
cbB Command Descriptor Block (see 3.1.19) Author George Penokie Subject: Note Date: 10/30/2007 2:28:51 PM
CRN Command Reference Number ¥ Added space before and after hyphen when ot already there.
FCP-4 SCSI Fibre Channel Protocol -4 (see 1.3) | Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 3:51:51 PM
iSCsI Internet SCSI (see RFC 3720, http://www.ietf.org/rfc/rfc3720.txt) "»/ t.)weference (synonymous with may or may not).”
. ; s
ISO Org_anlzatu_:n for International Standards »__preference. May is synonymous with the phrase "may or may not".”
LUN Logical Unit Number (see 3.1.66) Status
n/a Not Applicable Attt B repted Subfeuc/lz' ?—:\Zgur?\ég? 7 e: 1012412007 3:53:03 PM
RAID Redundan_t Ar_ray of Independent Disks @ *_preference (synonymous with may or may not)."
SAL SCSI application layer (see 3.1.91) - May not th the phrase " o
SAS-2 Serial Attached SCSI-2 (see 1.3) preference. May not is synonymous with the phrase "may or may nof
Status
SBC-3 SC§| Block Commands-3 (see 1.3) George Penokie Accepted 10/20/2007 10:17:57 AM
SBP-3 Serial Bus Protocol -3 (see 1.3) | Author: Mark Evans, WDC Subject: Cross-Out__Date: 10/5/2007 12:38:32 PM

~3.3.7 prohibited: this definition should be deleted as it is not used in this standard.

SCSI The architecture defined by the family of standards described in 1.3

SPC-4 SCSI Primary Commands -3 (see 1.3) smwGseorge Penokie Rejected 12/14/2007 10:21:45 AM -06'00"

SRP SCSI RDMA Protocol (see 1.3) ¢ Author: George Penolde __ Subject: Note Date: 10/29/2007 2:12:02 PM
STPL SCSI transport protocol layer (see 3.1.102) Although ot in the standard it s & keyword.

VPD Vital Product Data (see SPC-4)

W-LUN Well known logical unit number (see 3.1.134)

UML Unified Modeling Language

3.3 Keywords

3.3.3 may: A keyword that indicates flexibility of ch
may not).

i¢e with no implied preferepde (synonymous with may or

3.3.4 may not: A keyword that indicates
or may not).

exibility of choice with no implied preference (synonymous with may

3.3.5 obsolete: A keywor
from this standard.

ihdicating that an item was defined in prior SCSI standards but has been removed

3.3.6 option, zptional: Keywords that describe features that are not required to be implemented by this

12 Working Draft SCSI Architecture Model - 4 (SAM-4)
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3.3.8 reserved: A keyword referring to bits, bytes, words, fields, and code values that are set aside for future
standardization. A reserved bit. bvte. word. or field shall be set to zero. or in accordance with a future extension

Page: 13

to this standard. Recipients are not required to check reserved bits, bytes, words, or fields for zero values.
Receipt of reserved code values in defined fields shall be reported as efror-

3.3.9 shall: A keyword indicating a mandatory requirement. Designers are required to implementait
mandatory requirements to ensure interoperability with other products that conform to this standard.

3.3.10 should: A keyword indicating flexibility of choice with a strongly preferred alternative; equivalent to the
phrase "it 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 Englisb-fieaning.
These words and terms are defined either in the glossary or in the text where they first ap s

Upper case is used when referring to the name of a numeric value defined in this-speécification or a formal
attribute possessed by an entity. When necessary for clarity, names of obieziS, procedure calls, arguments or
discrete states are capitalized or set in bold type. Names of fields are-identified using small capital letters (e.g.,
NACA bit).

Names of procedure calls are identified by a name iz-5old type, such as Execute Command (see clause 5).
Names of arguments are denoted by capitalizi#g each word in the name. For instance, Sense Data is the name
of an argument in the Execute Comma#d procedure call.

Quantities having a defined nu#téric value are identified by large capital letters. CHECK CONDITION, for
example, refers to the pumeric quantity defined in table 25 (see 5.3.1). Quantities having a discrete but
unspecified value-ate identified using small capital letters. As an example, TASK COMPLETE, indicates a quantity
returned bytiie Execute Command procedure call (see clause 5). Such quantities are associated with an event
or ipdication 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 do not constitute any requirements for implementors.

3.5 Numeric conventions

A binary number is represented in this standard by any sequence of digits consisting of only the Western-Arabic
numerals 0 and 1 immediately followed by a lower-case b (e.g., 0101b). Underscores or spaces may be included
in binary number representations to increase readability or delineate field boundaries (e.g., 0 0101 1010b or
0_0101_1010b).

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

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

Working Draft SCSI Architecture Model - 4 (SAM-4) 13

1 |Author: Emulex Subject: Highlight Date: 11/8/2007 6:33:08 PM -06'00"
-~ Emulex-008
Page: 133.3.8 last sentence: For backward compatibilit in future standards, shouldn't this be "Recipients shall not check .."?

Status
George Penokie Rejected 11/8/2007 6:32:27 PM -06'00'
Author: George Penokie Subject: Note Date: 11/8/2007 6:31:50 PM -06'00"

7 This Is the way it's been as long as SCSI has been around.

| Author: relliott Subject: Highlight Date: 10/27/2007 1:18:29 PM
~as error
slb
as an error
Status
George Penokie Accepted 10/30/2007 11:49:21 AM
1 |Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 1:12:30 PM

The paragraph that begins, "Lists sequenced by letters..",

shb
...replaced by something more complete (e.g., how lists are described in the SCSI style guide).

Status
George Penokie Rejected 12/14/2007 10:28:34 AM -0600"
Author: George Penokie Subject: Note Date: 10/29/2007 10:23:17 AM

— If we do this then we would have to add in the style guide as a referenced document. | do not think that is a good idea. I think the statement is adequate.

sy Author: George Penokie Subject: Note Date: 12/14/2007 10:28:31 AM -06'00"

7 Changed to << Lists sequenced by letters (e.g., a) red, b) blue, c) green) show no ordering relationship between the listed
items. Lists sequenced by numbers (.g., 1) red, 2) blue, 3) green) show an ordering relationship between the
listed items. >>
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This standard uses the ISO convention for representing decimal numbers (e.g., the thousands and higher Page: 14

multiples are separated by a space and a comma is used as the decimal point). Table 1 shows some examples of T Adthor.refiot Subjoct: Highlight Dato: 10/8/2007 71107 P

decimal numbers represented using the ISO and American conventions. Within class diagrams and object diagrams there may be constraints which specify requirements and notes which are informative
s/b

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

Table 1 — ISO and American numbering conventions examples

Status
George Penokie Accepted 10/30/2007 11:52:29 AM
ISO American
0,6 0.6
3,141 59265 | 3.14159265
1000 1,000
1323 462,95 | 1,323,462.95

3.6 Notation conventions

3.6.1 Notation conventions overvie

This standard uses class d
Language (UML).

See 3.6.2 for4

izgfams and object diagrams with notation that is based on the Unified Modeling

fe conventions used for class diagrams.
6.3 for the conventions used for object diagrams.

Within class diagrams and object diagrams there may be constraints which specify requirements and notes
which are informative.

A constraint is specified as text encapsulated with a { } notation within a box. See figure 5 for an example of a
constraint.

A note is specified as text within a box (i.e., no { }). See figure 6 for an example of a note.

14 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Solid lines with arrowneaads (see ligure & aretie-nstat

classes in class diagrams. Multiplicity notation occurs at each end of the solid line.

Association (“knows about” relationship)

association name

Class A

1.% 0..1
Multiplicity notation

Class A
1 0.1
role name

Class A
0.* 0..1

Class B

Class B

Class B

Class A knows about Class B (i.e., read as
“Class A association name Class B") and
Class B knows about Class A (i.e., read as
“Class B association name Class A”)

Class B knows about Class A (i.e., read as
“Class B knows about Class A”) but Class
A does not know about Class B

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

about Class A

Note: The role name and association name are optional

Examples of class diagrams using associations

Class A

Class D

[Attribute 01[1]
Attribute 02[1]

Attribute aa[1]

Operation 1()

1. | association name
0..1

Class B
Attribute 03[1]

Class C
Attribute 01[1]
Attribute 02[1]
1 0.*
0..1 0..1 | Attribute cc
ClassE | [ ClassF |

Attribute cc[1]

Figure 4 — Notation for association relationships for class diagrams

Working Draft SCSI Architecture Model - 4 (SAM-4)

nucad ta describe the association relationship between

Page: 17

T |Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:19:21 PM

~"Solid lines with arrowheads (see figure 4) are the notation..."
s/b

"..is the notation..." ['notation" meaning, "...any particular system of characters or symbols used to briefly express elements.
or

*...are the notations..." ["notations” meaning, "...the characters or symbols used in such a system...]

One way or the other, the verb has to agree with the object (i.e., either "is the notation” or "are the notations").

Status
George Penokie Accepted
ey Author: George Penokie

10/29/2007 10:25:26 AM

Subject: Note Date: 10/29/2007 10:25:18 AM

...", and this is my first choice]

—7 Changed to "is the notation”
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Solid lines with diamonds (See Tigure Sy arste—

tatisnused to describe the aggregation relationship between

classes in class diagrams. Multiplicity notation occurs at each end of the solid line.

Aggregation (“is a part of” or “contains” relationship)

Whole &—————— Part

0.* 0.*

Whole €—+———— Part

1 0.*

Multiplicity notation

The part class is part of the whole class and may

continue to exist even if the whole class is removed.

Read as “the whole contains the part.”

The part class is part of the whole class, shall only

belong to one whole class, and shall not continue to

exist if the whole class is removed. Read as “the
whole contains the part.”

Examples of class diagrams using aggregation

Whole PartA 0. 1 Whole

Attribute 01[1] Atiribute A[T] Attribute 01[1]
Attribute 02[1] . 7 Attribute 02[1]
Operation 1() //’

1.0 {Constraint between ______1__ 1

0.1 associations} 1. 1.%

Part

Attribute 03[1] (ESAEN (ERE=HICHN

[Attribute B[1]| [Attribute C[1]|

Figure 5 — Notation for aggregation relationships for class diagrams

18

Working Draft SCSI Architecture Model - 4 (SAM-4)

Page: 18

1| Author: Mark Evans, WDC Subject: Highlight

Date: 10/29/2007 1:18:53 PM

"Solid lines with diamonds (see figure 5) are the notation..."
s/b

*..is the notation..." [see my earlier comment]

Status
George Penokie Accepted

10/29/2007 10:26:15 AM
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G

+uced tn describe the generalization relationship between

Solid lines with triangies (See Tigure o) are s

Page: 19

classes in class diagrams.

Generalization (“is a kind of” relationship)

Subclass is a kind of superclass. A subclass shares all
the attributes and operations of the superclass (i.e., the
subclass inherits from the superclass).

Superclass <———— Subclass

Examples of class diagrams using generalization

Multiple superclassisingle subclass
iple inheritance):

Superclass B

Attribute 1B
Attribeie 2B[1]]

Single superclass/single subclass:

Superclass

lattrbUtonG T 1]
(ﬁm

Attribute 04[1

Single superclass/multiple s=i5€lass:

~_Sperclzss
lattribttond T[ 1]
lattributondZ[1]

Trere is no significance to
. generalizations that are
combined or not combined.

[Attribute B[1]] [Attribute C[1]]

Figure 6 — Notation for generalization relationships for class diagrams

Dashed lines with arrowheads (see figure 7) are the notation used to describe the dependency relationship
between classes in class diagrams.

Dependency (“depends on” relationship)

Class A depends on class B. A change in

Class A class B may cause a change in class A.

__________________ > Class B

Example of class diagram using dependency

Dependentf------—---—-—-————— Independent|

Figure 7 — Notation for dependency relationships for class diagrams

Working Draft SCSI Architecture Model - 4 (SAM-4)

Date: 10/29/2007 1:18:31 PM

1| Author: Mark Evans, WDC Subject: Highlight
"Solid lines with triangles (see figure 6) are the notation...”
s

*..is the notation..." [see my earlier comment]

Status
George Penokie Accepted 10/29/2007 10:26:34 AM
- | Author: suhlerp Subject: Text Date: 10/23/2007 1:08:48 PM
Attribute
Status
George Penokie Accepted 10/29/2007 10:28:16 AM
Author: suhlerp Subject: Text Date: 10/23/2007 1:08:57 PM
~ Attribute
Status
George Penokie Accepted 10/29/2007 10:28:21 AM
Author: suhlerp Subject: Text Date: 10/23/2007 1:09:18 PM
~ Attribute
Status
George Penokie Accepted 10/29/2007 10:28:26 AM
Author: suhlerp Subject: t Date: 10/23/2007 1:09:23 PM
~ Attribute
Status

George Penokie Accepted 10/29/2007 1 :34 AM
Author: suhlerp Subject: Sticky Note  Date: 10/23/2007 1:12:43 PM

Page break before this paragraph. Al the ofher notational elements start on a new page

Status
George Penokie Rejected 10/29/2007 10:30:33 AM
sy Author: George Penokie Subject: Note Date: 10/29/2007 10:30:28 AM

7 The others are that way because it keeps the text with the figure. That is no need to do that as it fits on one pape.

- Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:41 PM

Dashed lines with arrowheads (see figure 7) are the notation...

shb
...is the notation... [see earlier comment]

Stat

tus
George Penokie Accepted 10/29/2007 10:31:17 AM
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3.6.3 Object diagram conventions

Figure 8 shows the notation used for objects in object diagrams.

Notation for a named object with no attributes

label : Class Name

Notation for a named object with attributes

label : Class Name
Attribute01 = x
Attribute02 =y

Notation for an anonymous object with no attributes

Notation for an anonymous object vAth attributes

Attributed = x
Attibute02 = y

Notation for an 2:Gnymous object with multiplicity attaghfed to an attribute

[ ClassName |(=)
Attribute01 = x,y,z

Figure 8 — Object diagram conventions

Solid lines (see figure 9) are the notation used to describe the link relationship between objects in object
diagrams.

Link

Object A Object B An instance of an association between
object A and object B

Examples of object diagrams using links

_Class A : Class Aa
Attribute 01 = round Attribute 01 = true
Attribute 02 = red Attribute 02 = 55902

O1:Classa [ Aa1:cl | [Bi:Classbb] [ Ci:Classcc |
|Attribute aa = rain| | | |Attribute cc = USA|

Figure 9 — Notation for link relationships for object diagrams

20 Working Draft SCSI Architecture Model - 4 (SAM-4)

Page: 20

Author: suhlerp Subject: Sticky Note  Date: 10/23/2007 1:19:54 PM

Does this mean that the value of the attribute is the set {x,y,z} ? Maybe an example would help.

T |Author: Mark Evans, WDC

gy Author: George Penokie Subject: Note Date: 10/29/2007 3:30:04 PM

~ Having multiple values for an attribute is not valid for an instance of a class. It has been deleted from the figure. Note this change was also made to the style guide.

Status
George Penokie Completed 10/29/2007 3:30:04 PM
Subject: Highlight Date: 10/29/2007 1:21:29 PM

"Solid lines (see figure 9) are the notation..."
slb

St

tatus
George Penokie Accepted

is the notation..." [see my earlier comment]

10/29/2007 3:30:47 PM
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S0: State 0 S1: State 1
Actions taken on entry to SO Actions taken on entry to S1
— S0:51

Transition from SO to S1

T ition f SOStO:‘?O If\. Transition from S1 to S
ransition from 0 itse

Transition labels

Figure 10 — Examie state diagram

The state diagram is followed by a list of the-sfate transitions, using the transitsn labels. Each transition is
described in the list with particular attetion to the conditions that causeAiie transition to occur and special
conditions related to the transition. Using figure 10 as an examplesthe transition list might read as follows:

Transition S0:S1: This transition occurs whez'state S0 is exited and state S1 is entered.

Transition $1:S0: This transition occurs when stdte S1 is exited and state SO is entered.

Transition S0:S0: This transition occurzWhen state SO transitions to itself. The reason for a transition from SO0 to
itself is to specify that the actionstdaken whenever state S0 is entered are repeated every time the transition
occurs.

A system specified- this manner has the following properties:

a) Tixfé elapses only within discrete states;

b) State transitions are logically instantaneous; and

c) Every time a state is entered, the actions of that state are started. Note that this means that a transition
that points back to the same state restarts the actions from the beginning.

22 Working Draft SCSI Architecture Model - 4 (SAM-4)

Page: 22
T |Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 4:08:43 PM
"__transitions, using..."
s/b
"._transitions using..."
Status
George Penokie Accepted 10/29/2007 3:31:40 PM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 4:09:35 PM
"Using figure 10 as an example, the transition list might read as follows:"
s/b
"Using figure 10 as an example, the transition list reads as follows:"
Status
George Penokie Accepted 10/29/2007 3:32:19 PM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 5:14:51 PM

~ "State transitions are logically instantaneous;”
slb

"Transitions from one state to another are instantaneous;"

Status
George Penokie Rejected 12/14/2007 10:35:31 AM -0f
Author: George Penokie Subject: Note

6'00"
Date: 12/14/2007 10:35:26 AM -06'00"

~¥ Change to << Stale transitions are instantaneous; >>
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4 SCSI architecture model Page: 23

T |Author: relliott Subject: Highlight Date: 10/27/2007 1:24:37 PM

“The model does not address other requirements that may be essential to some /O system implementations
sl
The model does not address other requirements that are essential to some I/O system implementations

4.1 Introduction

N . Status
The purpose of the SCSI architecture model is to: George Penokie Rejected | 12/14/2007 10:38:58 AM -06'00'
Author: George Penokie Subject: Note Date: 12/14/2007 10:43:05 AM -06'00"
a) Provide a basis for the coordination of SCSI standards development that allows each standard to be = The change fro a << may be >> fo a << are >> implies a requirment where none shouid be.
placed into perspective within the overall SCSI architecture model; | Author: relliott Subject: Cross-Out __Date: 10/8/2007 6:40:56 PM

~Delete "(e.g., a task identifier)"

b) Establish a layered model in which standards may be developed;

c) Provide a common reference for maintaining consistency among related standards; and

d) Provide the foundation for application compatibility across all SCSI interconnect and SCSI trgz
protocol environments by specifying generic requirements that apply uniformly to all implexfentation
standards within each functional area.

None of the classes include that as their single attribute.

Status
George Penokie Accepted 10/30/2007 12:03:00 PM

4

The development of this standard is assisted by the use of an abstract model. To specify th# external behavior of
a SCSI system, elements in a system are replaced by functionally equivalent componep# within this model. Only
externally observable behavior is retained as the standard of behavior. The descriptizh of internal behavior in this
standard is provided only to support the definition of the observable aspects of t&€ model. Those aspects are
limited to the generic properties and characteristics needed for host applicatiefis to interoperate with SCSI

devices in any SCSI interconnect and SCSI transport protocol environment. The model does not address oth
requirements that may be essential to some I/O system implementations (e.g., the mapping from SCSI devite
addresses to network addresses, the procedure for discovering SCSI devices on a network, and the defin/i
network authentication policies for SCSI initiator devices or SCSI target devices). These considerations/are
outside the scope of this standard.

(5

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

The SCSI architecture model is described in terms of classes (see 3.1.13), protocol layers, #nd service interfaces
between classes. As used in this standard, classes are abstractions, encapsulating a se/of related functions
(i.e., attributes), operations, data types, and other classes. Certain classes are defineg/by SCSI (e.g., an
interconnect), while others are needed to understand the functioning of SCSI but hav# implementation definitions
outside the scope of SCSI (e.g., a task). These classes exhibit well-defined and of/servable behaviors, but they
do not exist as separate physical elements. A class may contain a single attribute{(e-ga-task-identifier) or be a
complex entity that may:

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

Service interfaces are defined between distributed classes and protocol layers. The template for a distributed
service interface is the client-server model described in 4.2. The structure of a SCSI I/0 system is specified in 4.4
by defining the relationship among classes. The set of distributed services to be provided are specified in clause
5 and clause 7.

Requirements that apply to each SCSI transport protocol standard are specified in the SCSI transport protocol
service model described in 5.4, 6.4, and 7.12. The model describes required behavior in terms of layers, classes
within layers and SCSI transport protocol service transactions between layers.

4.2 The SCSI distributed service model

Service interfaces between distributed classes are represented by the client-server model shown in figure 11.
Dashed horizontal lines with arrowheads denote a single request-response transaction as it appears to the client
and server. The solid lines with arrowheads indicate the actual transaction path through a service delivery
subsystem. In such a model, each client or server is a single thread of processing that runs concurrently with all
other clients or servers.

Working Draft SCSI Architecture Model - 4 (SAM-4) 23
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SCSI Initiator SCSI Target
Device Device

Client-Server Transaction

Client Server
_ _ _ SerwerRequest
<« _ ServerResponse L:>

_ ] 4 PocoSenvice
Interface

SCsl

Initiator

Port

Service Delivery Subsystem

Figure 11 — Client-Server model

d-or-task

iew-(s 5-5-and-7-41)

a4+

)

Client-server relationships are not symmetrical. A client may only origizate requests for service. A server may
only respond to such requests.

The client requests an operation provided by a server located in/nother SCSI device and waits for completion,
which includes transmission of the request to and response fizm the remote server. From the client's point of
view, the behavior of a service requested from another SCA device is indistinguishable from a request
processed in the same SCSI device. In this model, confiyhation of successful request or response delivery by
the sender is not required. The model assumes that d#ivery failures are detected by the SCSI initiator port or
within a service delivery subsystem.

4.3 The SCSI client-server model

4.3.1 SCSI client-server model ove|

As shown in figure 12, each SCS/target device provides services performed by device servers and task
management functions perforpzed by task managers. A logical unit is a class that implements one of the device
functional models described/h the SCSI command standards and processes commands (e.g., reading from or
writing to the media). Each pending command defines a unit of work to be performed by the logical unit. Each

24 Working Draft SCSI Architecture Model - 4 (SAM-4)

Page: 24

Subject: Cross-Out Date: 12/14/2007 10:15:39 AM -06'00"

| Author: George Penokie
~ Allreferences to a pending command or task management
function in this standard are from the application client's point of view (see 5.5 and 7.11).

Status

George Penokie Accepted

12/14/2007 10:17:57 AM -06'00"
Subject: Cross-Out Date: 12/11/2007 3:48:34 PM -06'00"

| Author: George Penokie
Delete the term << pending >> from SAM-4 as it is dated and no longer needed

Statt

] Author: relliott

us
George Penokie Accepted

12/14/2007 10:18:21 AM -06'00"

Subject: Highlight Date: 10/8/2007 7:12:38 PM

A client may only originate requests for service. A server may only respond o such requests.

slb
A client only originates requests for service. A server only responds to such requests.

Status

George Penokie Accepted

| Author: George Penokie

10/30/2007 12:04:58 PM
Subject: Cross-Out Date: 12/11/2007 3:49:02 PM -06'00'

~Delete the term << pending >> from SAM-4 as it is dated and no longer needed

Stal

tus
George Penokie Accepted

12/14/2007 10:18:31 AM -06'00"
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unit of work is represented within the SCSI target device by a task that may be externally referenced and Page: 25

controlled throth reqUEStS issued to the task manager. Author: relliott Subject: Note Date: 10/28/2007 10:37:45 PM

The last paragraph in 4.3.1 discusses commands and device server requests. It should also discuss TMFs and task management requests, to cover everything shown in figure
12.

<« Author: George Penokie Subject: Note Date: 12/14/2007 10:55:26 AM -06'00"

7 An application client may request processing of a command or a task management function through a request directed to the device server within a logical unit. Device
service requests are used to request the processing of commands (see clause 5) and task manager requests are used to request the processing of task management
functions (see clause 7).

Logical

Unit
Application Device Service Request K
Client e Device 1| Author. relliott Subject: Highlight Date: 10/28/2007 10:40:39 PM
DeV|ce Service Response | *SCSl initiator device" is not quite right.
P! Server o

The SCS initiator device might deduce that a command was received by the target by noticing data transfer requests for that command. Some protocols explicitly mention that
“implicit ACK."

S It might be better to word this sentence with "application client", since although it is part of the initiator device it is not involved in the data transfer protocol services.

Task Management Response Manager
i Status
George Penokie Completed 10/30/2007 12:09:15 PM
1| Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 5:15:53 PM
"__the response has been received successfully..."
Scsl Scsl sib

Initiator Device Target Device "..the response has been received without error..."

Status

George Penokie Accepted 10/30/2007 2:31:15 PM
Author: relliott Subject: Highlight Date: 10/28/2007 10:41:08 PM

=

architecture model

sib

SCS| architecture model
application clients residing within a SCSI initiator device. An applicaf} ient i Stal

tatus
George Penokie Accepted 10/30/2007 2:32:19 PM
T |Author: Mark Evans, WDC Subject: Highlight Date: 10/24/2007 5:17:28 PM

Figure 12 — SCSI client-server model

~"...until the response has been successfully delivered..."
/b

"...until the response has been delivered without error..."

described in 4.2, each request takes the form of a procedure call with argumenjz’and a status to be . Status
An application client may request processing of a command through a request ¢ i George Penokie Accepted 10/30/2007 2:31:50 PM
@ within a logical unit. Each device service request contains a CDB defining thg“Operation to be perfozmed along

synchronized. Since synchronized state changes are not assumed or required 4y the architecture model, there
may be a time lag between the occurrence of a state change within the SCS¥target device and the SCSI initiator
device’s awareness of that change.

This standard assumes that state synchronization, if required by a $ZSI transport protocol standard, is enforced
by a service delivery subsystem transparently to the server (i.e.,#henever the server invokes a SCSI transport
protocol service to return a response as described in 7.12 ang/5.4. It is assumed that the SCSI port for such a
SCSi transport protocol does not return control to the server until the response has been successfully delivered
to the SCSil initiator device).

4.3.3 Request/Response ordering

Request or response transactions are said to be in order if, relative to a given pair of sending and receiving SCSI
ports, transactions are delivered in the order they were sent.

A sender may require control over the order in which its requests or responses are presented to the receiver
(e.g., the sequence in which requests are received is often important whenever a SCSI initiator device issues a

Working Draft SCSI Architecture Model - 4 (SAM-4) 25
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series of commands with the ORDERED task attribute to a logical unit as described in clause 8). In this case, the
order in which these commands are completed, and hence the final state of the logical unit, may depend on the

Page: 26

| Author: George Penokie

Subject: Cross-Out Date: 12/11/2007 3:49:29 PM -06'00

order in which these commande ars ressived—Tie STSimitalor GEViCe may develop Knowledge about the state
of pending commands and task management functions and may take action based on the nature and sequence
of SCSI target device responses (e.g., a SCSI initiator device should be aware that further responses are
possible from an aborted command because the command completion response may be delivered out of order
with respect to the abort response).

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

The order in which task management requests are processed is not specified by the SCSI architecture model.
The SCSI architecture model does not require in-order delivery of such requests or processing by the task

manager in the order received. To guarantee the processing order of task management requests referencing a
specific logical unit, an application client should not have more than one such request pending to that logical unj#

To simplify the description of behavior, the SCSI architecture model assumes in-order delivery of requests g
responses to be a property of a service delivery subsystem. This assumption does not constitute a requir;
The SCSI architecture model makes no assumption about and places no requirement on the ordering of/equests
or responses for different I_T nexuses.

4.4 The SCSI structural model

The SCSI structural model represents a view of the classes in a SCSI I/O system as se#n by the application
clients interacting with the system. As shown in figure 13, the fundamental class is the SCSI domain that
represents an I/O system. A SCSI domain is made up of SCSI devices and a service delivery subsystem that
transports commands, data, task management functions, and related information. A SCSI device contains clients
or servers or both and the infrastructure to support them.

26 Working Draft SCSI Architecture Model - 4 (SAM-4)

“Delete the term << pending >> from SAM-4 as it is dated and no longer needed

Status

George Penokie Accepted 12/14/2007 10:18:49 AM -06'00'
Author: relliott Subject: Highlight Date: 10/8/2007 6:56:09 PM
SCSI domain

s/b
SCSI Domain class

Status
George Penokie Accepted

10/30/2007 2:33:08 PM
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Page: 28

SCSI Domain |

N
Tx

|Service Delivery Subsystem|

SCSI Device |

l

|

1.% 0..1

SCSlLTarget Device

SCSI Port | | SCSl Initiator Device |

|Level T Hierarcnicar Logicail unit

l

|

1.%

0.1

Author: relliott Subject: Note Date: 10/29/2007 9:34:12 AM
The implication that a logical unit is contained within only one SCS! target device may be too fight

1. The way hierarchical logical units are currently modeled, a logical unit is part of its real SCSI target device and also part of each of the SCSI target devices that route to it. (A
separate comment suggests removing hierarchical logical units from the model)

2. With virtualization (e.g., RAID), some logical units (e.g., the physical disk drives) are used by a "higher level” logical unit (e.g., a RAID-5 volume). There is some interaction
between the states of the higher and lower level logical units

3. With remote replication, a logical unit can be in two different places at the same time. The media is essentially synchronized (writes to New York are immediately picked up by
reads in Los Angeles). However, the task set states are not (an ABORT TASK SET in New York doesn't abort commands pending in Los Angeles).

To acknowledge these oddities, perhaps add a statement lie "The medium accessed by a logical unit may not be exclusively accessible through that logical unit."

An optional containment relationship from logical unit to logical unit might represent the more complex interactions.

Status
George Penokie Rejected 12/14/2007 11:25:59 AM -06'00"
gy Author: George Penokie Subject: Note Date: 12/14/2007 11:25:53 AM -06'00"

7 Place in section 4.5.19.1 << Data contained within a logical unit may be duplicated in whole or part on a different logical unit. The synchronization of that data between
multiple logical units is outside the scope of this standard. >>

Author: suhlerp Subject: Sticky Note  Date: 10/23/2007 4:54:35 PM

[Technical]
Both ADC-2 and SSC-2 & -3 include a physical device as part of the SCSI target device. If you wish, | could provide a proposal to add this. Otherwise, it could wait for SAM-5.

0.1 1.¢

[ scsiTargetPort | [ scslini

ator Port | | Application Client |

I ] |

routes to

4.5.2 SCSI Dom

The SCSI Domain class (figure 15) contains the:

a)
b)

28

Service Delivery Subsystem class (see 4.5.3); and

SCSI Device class (see 4.5.4).

Working Draft SCSI Architecture Model - 4 (SAM-4)

=

Status
George Penokie Rejected 10/30/2007 2:35:33 PM
Author: George Penokie Subject: Note Date: 10/30/2007 2:35:28 PM
~ That should be a SAM-5 discusion,
Author: relliott Subject: Note Date: 10/29/2007 9:56:10 AM
The SCSI Device to SCSI Target Device/SCSI Initiator Device ip should be an i ip, not an i i Same for SCSI Port to SCSI

Initiator Port/SCSI Target Port. This would be a proper use of multiple inheritance.

Comment from someone experienced with UML at HP:
"When they start showing that ports "contain" target and initiator ports, it seems to me that they really are describing inheritance. If that is true, they are mixing inheritance (a port
shouldn't really be a SCSI device so much as a Network device anyway so that SCSI can go over any topology) and containment concepts in the same UML by overloading the

ion symbol to include i

Itis probably going to be hard for UML people to decipher. It is not at all consistent with UML for SCS| management (read SMI-S here), so if they are planning on representing

topologies or a data model for or as part of the protocol with this then | am really concerned.”
Status
George Penokie Rejected 10/30/2007 2:48:26 PM
Author: George Penokie Subject: Note Date: 10/30/2007 2:48:19 PM

¥ The problem with making the SCSI target device and the SCSI initiator device a children of the SCSI device is that you would now have to create another class called a
SCSl initiator/target device. By using containment that is not required. We went to great lengths to eliminate initiator/target things and | have no intention of putting them
back in. The same is true for the SCSI ports. This is the model that represents SCSI as it it today, shifting it around to make it look like some other interconnect is not a
good idea. As far as the SMI-S is concerned, | have seen what they call UML and | would suggest what they call UML is not very closely related to what is in the UML
standards.

Author: relliott Subject: Highlight Date: 10/8/2007 6:53:52 PM
SCST Domain class (figure 15)

slb
SCS| Domain class (see figure 15)

Status
George Penokie Accepted 10/30/2007 3:42:44 PM
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[ Service Delivery Subsyster|

I |

fransports information between \l SCSI Port |

l

1 2.

Figure 15 — SCSI Domain class diagram

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

a) one service delivery subsystem;
b) one or more SCSI devices; and
c) one or more SCSI ports.

See figure 16 for the instantiation of the minimum set of objects that mak&’up a valid SCSI domain.

[ : SCSI Dopdin

A SCS Device | B SCS Device |
L] L]
[[A1S:SCSIPort V.ﬁ.&m@.&@mﬁu&%&ﬂm}—{ B1S : SCSIPort |
l 7 [ |

Figure 16 — SCSI domain object diagram

The boundarigzof a SCSI domain are established by the system implementor, within the constraints of a specific
SCSI transgort protocol and associated interconnect standards.

ervice Delivery Subsystem class
A Service Delivery Subsystem class (see figure 15) connects all the SCSI ports (see 3.1.98) in the SCSI domain,
providing a mechanism through which application clients communicate with device servers and task managers.

A service delivery subsystem is composed of one or more interconnects that appear to a client or server as a
single path for the transfer of requests and responses between SCSI devices.

A service delivery subsystem is assumed to provide error-free transmission of requests and responses between
client and server. Although a device driver in a SCSI implementation may perform these transfers through

Working Draft SCSI Architecture Model - 4 (SAM-4) 29

Page: 29

T

Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:01 PM

~/"Each instance of a SCSI Domain class shall contain the following objects
a) one service delivery subsystem;
b) one or more SCSI devices; and
) one or more SCSI ports.”
I think there shall be two or more SCSI devices and two or more SCSI ports, as shown in figure 16.
Status

George Penokie Rejected 10/30/2007 3:47:54 PM
=y Author: George Penokie Subject: Note Date: 10/30/2007 3:47:47 PM

7 That's not correct. A SCSI device is allowed to contain both an initiator and a target. Also a SCSI port is allowed to contain an initiator port and a target port. So given
that it's one or more SCS! devices and one or more SCSI ports. The instance diagram is only one example of what it could look like. The could be an instance diagram
that showed only one SCSI device and one SCS! port but that would not be very interesting

Author: relliott Subject: Highlight Date: 10/8/2007 6:54:20 PM

A Service Delivery Subsystem class

s
The Service Delivery Subsystem class

Status

George Penokie Accepted 10/30/2007 3:48:33 PM
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several interactions with its STPL, the architecture moaer porti on_from the viewpoint of the Page: 30
application client, as occurring in one discrete step. The request or response is:

YERG=

T |Author: relliott Subject: Highlight Date: 10/28/2007 10:44:44 PM

. . P ~architectt ]
a) considered sent by the sender when the sender passes it to the SCSI port for transmission; arehitecture mode
b) in transit until delivered; and SCSl architecture model
c) considered received by the receiver when it has been forwarded to the receiver via the destination SCSI Status
device's SCSI rt George Penokie Accepted 10/30/2007 3:49:10 PM
evice's port. 7| Author: relliott Subject: Highlight Date: 10/8/2007 6:53:35 PM

"See figure 17 for the SCSI Device class diagram.
The SCSI Device class”

4.5.4 SCSI Device class

slb
“The SCSI Device class (see figure 17)"

oW Status
George Penokie Accepted 10/30/2007 3:51:18 PM
| Author: Mark Evans, WDC Subject: Cross-Out Date: 10/24/2007 5:18:54 PM

4.5.4.1 SCSI Device class over:

See figure 17 for the SCSI Device class diagram. ~Delete "persistently”

. . Status.
The SCSI Device class contains the: George Penokie Rejected 12/14/2007 11:36:18 AM -06'00"
9 Author: George Penokie Subject: Note Date: 12/14/2007 11:34:46 AM -06'00"
a) SCSI Port class (see 4.5.5); and A SCSI device name shall never change and may be used for persistent identification of a SCSI device in contexts where specific references to port names or port
e N . identifi t ired.
b) SCSI Initiator Device class (see 4.5.9), the SCSI Target Device class (see 4.5.14), or both. dentiiers is not require
Author: relliott Subject: Note Date: 12/19/2007 4:13:14 PM -06'00"

Add this this section the following << The SCSI device name for a SCSI target device may be reported in a target device name designation descriptor in the Device Identification
VPD page (see SPC-4). The SCSI device name for a SCS initiator device is reported by methods outside the scope of this standard. >>

[ SCSI Device |
[SCSI Device Name[0.."] |

Status
George Penokie Accepted 12/19/2007 4:12:44 PM -06'00"
1 1 1
\ /
1. 0.1 N / 0.1
\ Y,
[ _scsiPort | [ SCSllnitiator Device | / SCSI Target Deyice
, E yee
| [ AN /
\ /
\ /

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

initatior device, or both}

Figure 17 — SCSI Device class diagram

Each instance of a SCSI Device class shall contain:

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

4.5.4.2 SCSI Device Name attribute

The SCSI Device Name attribute contains a name (see 3.1.68) §#f/4 SCSI device that is world wide unique within
the SCSI transport protocol of each SCSI domain in which theZSLSI device has SCSI ports. For each supported
SCSi transport protocol, a SCSI device shall have no more/h#n one (i.e., zero or one) SCSI Device Name
attribute that is not in the SCSI name string format (see ). A SCSI device shall have no more than one (i.e.,
zero or one) SCSI Device Name attribute in the SCSI string format regardless of the number of SCSI
transport protocols supported by the SCSI device. [f/a SZSI device has a SCSI Device Name attribute in the
SCSI name string format then the SCSI device s ave only one SCSI Device Name attribute. A SCSI
device name shall never change and may be ysed to persistently identify a SCSI device in contexts where
specific references to port names or port idezftifiers is not required.

A SCSiI transport protocol standard may /2quire that a SCSI device include a SCSI Device Name attribute if the
SCSI device has SCSI ports in a SCSl/domain of that SCSI transport protocol. The SCSI Device Name attribute

30 Working Draft SCSI Architecture Model - 4 (SAM-4)
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target device may assign relative port identifiers to its SCSI target ports and any SCSI initiator ports. If relative Page: 32

port identifiers are assigned, the SCSI target device shall assign each of its SCSI target ports and any SCSI thor: relliot Sublect: Highlight Dato: 1211412007 11:38:05 AM 0600

initiator ports a unique relative port identifier from 1 to 65 535. SCSI target ports and SCSl initiator norts share ¥/ Relative portideriifiers may be retrieved through the Device Identicaion VPD page (566 SPC-4) and the SCST Ports VD page (see SPC4)
s/b

the same number space. The Device Identification VPD page (see SPC-4) and the SCSI Ports VPD page (see SPC-4) report relative port identifiers.

Relative port identifiers may be retrieved through the Device Identification VPD page (see SPC-4) and the SCSI
Ports VPD page (see SPC-4). Status

George Penokie Accepted 12/14/2007 11:38:41 AM -06'00"
| Author: relliott Subject: Highlight Date: 10/8/2007 6:57:01 PM

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

;s

Status
George Penokie Accepted 10/30/2007 3:54:55 PM
Author: relliott Subject: Note Date: 12/19/2007 4:03:37 PM -06'00"

4.5.6 SCSI Target Port class

Add to this section the following << The target port identifer may be reported in a target port name designation descriptor in the Device Identification VPD page (see SPC-4). If a
SCS! target port has a target port identifier and a target port name see SPC-4 to determine which is reported. >>

4.5.6.1 SCSI Target Port class overview st
atus

George Penokie Accepted 12/19/2007 4:01:26 PM -06'00"

Author: relliott Subject: Highlight Date: 10/8/2007 7:14:45 PM

The SCSI Target Port class (see figure 18) contar

A SCSl target port may have at most one name.
slb

a) Task Router class (see 4.5.8); A SCSI target port shall have at most one name.

Status
George Penokie Rejected 12/14/2007 11:47:52 AM -06'00"
Author: George Penokie Subject: Note Date: 12/14/2007 11:47:43 AM -06'00"

The SCSI Target Port class connects SCSI target devices to a service delivery subsystem.
The SCSI Target Port class processes the:

~¥ Changed to << may be used for persistent identification of a
. N N " >>

a) Send Data-in operation (see 5.4.3.2.1) to send data to the service delivery subsystem;
| Author: Mark Evans, WDC Subject: Cross-Out Date: 10/24/2007 5:19:08 PM

b) Receive Data-out operation (see 5.4.3.3.1) to receive data from the service delivery subsystem;
c) Terminate Data Transfer operation (see 5.4.3.4) to terminate data transfers;

~Delete "persistently".

Author: George Penokie Subject: Note Date: 12/14/2007 11:50:56 AM -06'00"

d) Send Command Complete operation (see 5.4.2.4) to transmit a command complete indication
service delivery subsystem; and
e) Task Management Function Executed operation (see 7.12.4) to transmit a task managem

2 Changed to << may be used for persistent identification of a
>>

Author: relliott Subject: Note Date: 12/19/2007 4:03:45 PM -06'00"

Add o this section the following << The target port name may be reported in a target port name designation descriptor in the Device Identification VPD page (see SPC-4). Ifa

executed indication to the service delivery subsystem. SCSl target port has a target port identifier and a target port name see SPC-4 to determine which s reported

4.5.6.2 Target Port Identifier attribute Status
George Penokie Accepted 12/19/2007 4:02:45 PM -06'00"

1 |Author: relliott Subject: Highlight Date: 10/8/2007 6:50:37 PM

The Target Port Identifier attribute contains a target port identifier (see 3.1.117) for a S
port identifier is a value by which a SCSI target port is referenced within a domaim@

~ SCSl Initiator Port class
s/b

SCS! Initiator Port class (see figure 18)

Status

4.5.6.3 Target Port Name attribute George Penokie Accepted 10/30/2007 3:57:59 PM
| Author: relliott Subject: Highlight Date: 10/8/2007 6:50:59 PM
i . X SCSI Initiator Port (see figure 18) class
A Target Port Name attribute contains an optional name (see 3.1.68) of > /£ slb
unique within the SCSI transport protocol of the SCSI domain of th - SCSl Initiator Port class
have at most one name. A SCSI target port name shall never st@nge and may- st
atus
SCSI target port. George Penokie Accepted 10/30/2007 3:58:10 PM

A SCSiI transport protocol standard may require that
s

The SCS1 1=
The SCSI Initiator Port (see figure 18) class processes the:

tor Port class connects SCSlI initiator devices to a service delivery subsystem.

a

Send SCSI Command operation (see 5.4.2.2) to send a SCSI command to the service delivery
subsystem; and

b) Send Task Management Request operation (see 7.12.2) to send a task management request to the
service delivery subsystem.

32 Working Draft SCSI Architecture Model - 4 (SAM-4)
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4.5.7.2 Initiator Port Identifier attribute Page: 33
. " X ) — _ Author: relliott Subject: Note Date: 12/19/2007 4:17:26 PM -06'00'
The Initiator Port Identifier attribute contains ther%ja(or port identifier for a SCST initiator port. The initiator port Add to this section the following << The initiator port identifier is reported by methods outside the scope of this standard. >>
identifier is a value by which a SCSl initiator pol eferenced within a domain.
Status
age . George Penokie Accepted 12/19/2007 4:16:58 PM -06'0(
4.5.7.3 Initiator Port Name attribute 1| Author. relliott Subject: Highlight Date: 10/8/2007 7:15: |e PM

A SCSl initiator port may have at most one name.
. " . . C s/b
A Initiator Port Name attribute contains an optional name (see 3.1.68) of a SCSI initiator port world wide A SCSl initiator port shall have at most one name.

unique within the SCSI transport protocol of the SCSI domain of that SCSI initiator port. A SCSI initiator port may
have at most one name. A SCSI initiator port name shall never change and may be used to 5

Stat
the SCSl initiator port. @ useorge Penokie Compleled 10/30/2007 3:58:44 PM
Author: Mark Evans, WD Subject: Cross-Out Date: 10/24/2007 5:19:14 PM
A SCSI transport protocol standard may require that a SCS| initiator port include a SCSI initiator port name if the ~ Delete "persistently”.
SCSl initiator port is in a SCSI domain of that SCSI tr%} STl Status
" n . George Penokie Accepted 12/14/2007 11:48:28 AM -06'00"
made available to other SCSI devices or SCSI ports in Gy Author: George Penokie Subject: Note Date: 12/14/2007 11:48:24 AM -06'00'

ways. e Changed to << may be used for persistent identification of a

4.5.8 Task Router class Author: relliott Subject: Note Date: 12/19/2007 4:18:35 PM -06'00"

Add to this section the following << The initiator port name is reported by methods outside the scope of this standard. >>

The Task Router class (see figure 18) routes:

Status
George Penokie Accepted 12/19/2007 4:18:17 PM -06'00"
a) task management functiops hetwesn a tack manacor on rbye Author: suhlerp Subject: Sticky Note _ Date: 10/23/2007 5:18:11 PM
the Route Task oper. and Why "logical unit task manager"? Why not "task manager," as in a) above? This is the only use of "logical unit task manager."
i i i i i Status
b) commands between a'logical unit task manager and a service delivery subsystem by processing the George Penokie Acepted 10/30/2007 4:00:31 PM
Route Task operation. 4y Author: George Penokie Subject: Note Date: 10/30/2007 4:00:28 PM

~ Deleted "logical unit"

The task router routes commands and task management functions as follows: Author: relliott Subject: Highlight Date: 10/29/2007 11:15:01 AM

incorrect logical unit

a) commands addressed to a valid logical unit 2rersuted-ioiite t@sk manager in the specified logical unit;
b) commands addressed to an incorrect logical unit are handled as described in 5.8.4; There is no such thing as an incorrect logical unit, just incorrect logical unit numbers.
c) task management functions with I_T_L nexus scope (e.g., ABORT TASK SET, CLEAR TASK SET,
CLEAR ACA, LOGICAL UNIT RESET, QUERY TASK SET, and QUERY UNIT ATTENTION) or I_T_L_Q S sorge Penokie Rejected 121262007 10:56:06 AM -06/00
nexus scope (e.g., ABORT TASK and QUERY TASK) addressed to a valid logical unit are routed to the 4 Author: George Penokie Subject: Note Date: 12/26/2007 10:56:00 AM -0600
task manager in the specified logical unit; Add to glossary: Incorrect logical unit number and Incorrect logical unit:
d) task management functions with an I_T nexus scope (e.g., |_T NEXUS RESET) are routed to the task states rge Penokie Rejected 12/26/2007 10:56:06 AM -06'00"
manager in each logical unit about which the task router knows; and T ﬁ:?:;c[e\g‘o\:a\ — Subject: Highlight Date: 10/29/2007 11:15:51 AM
e) task management functions with I_T_L nexus scope or |_T_L_Q nexus scope addressed to an incorrect o
logical unit are handled as described in 7.12. There is no such thing as an incorrect logical unit, just incorrect logical unit numbers.
. e Status
In some transport protocols, the task router may check for overlapped task identifiers on commands (see 5.8.3). George Penokie Rejected 12/26/2007 10:56:31 AM -06'00"
Author: George Penokie Subject: Note Date: 12/26/2007 10:56:24 AM -06'00'

¥ Add to glossary: Incorrect logical unit number and Incorrect logical unit:

4.5.9 SCSI Initiator Device class

A SCSI Initiator Device class (see figure 19) is a SCSI Device class that contains the:
a) Application Client class (see 4.5.10).

Working Draft SCSI Architecture Model - 4 (SAM-4) 33



T10/1683-D Revision 13 27 September 2007

Page: 34

Author: relliott Subject: Note Date: 10/8/2007 6:53:04 PM

Nexus and Function Identifier should be swapped in figure 19 and in sections 4.5.11.2 and 4.5.11.3 o match the SCSI Target Device side i figure 22 and following sections. (or
the target side should be swapped to follow this)

Status
1 George Penokie Accepted 10/30/2007 4:10:10 PM
1| Author: relliott Subject: Highlight Date: 10/27/2007 2:12:55 PM
1.* Service Response[0..1]
- s/b

Service Responsel1]

Application Client

like in Application Client Task

n also see comment on text removing "if any"
Command Complete Received() ¢ ng ifany’)
i : Status
Received Task Managment Function Executed() George Penokie Accepted 10/30/2007 4:10:22 PM
= Author: Mark Evans, WDC Subject: Cross-Out Date: 10/24/2007 5:20:44 PM
1 Delete "originates commands by issuing Send SCSI Command requests (see 5.4.2)."
s/b
1 Puts application client tasks into 1 don't know where this goes, but it doesn't go here.
Status
\; George Penokie Accepted  10/30/2007 4:12:48 PM
| Application Client Task Set | A’: plication Ciient Task Management Function -[:::‘f‘:ir.mimu\ex Subject: Highlight Date: 10/30/2007 1:44:24 PM
l ‘ / Nexu 7 Page: 34 4.5.10 second paragraph: This sentence fragment seems to be out of place.
@ Euriction Identifier[1] Status
i George Penokie Accepted 10/30/2007 4:13:09 PM
1 Ser\{lpe RESPOI’]SE[O.. 1] . Author: George Penokie Subject: Note Date: 10/30/2007 4:13:06 PM
Additional Response Information[0..1] D ithas been deleted
0.*

Application Client Task
|_T_L_Q Nexus[1]
CDB[1]

Task Attribute[1]
Status[1]

Service Response[1]
Data-In Buffer[0..1]
Data-In Buffer Size[0..1]
Data-Out Buffer[0..1]
Data-Out Buffer Size[0..1]
CRN[O0..1]

Task Priority[0..1]

Sense Datal0..1]

Sense Data Length[0..1]
Retry Delay Timer[0..1]
First Burst Enabled[0..1]

pplication Client class (see figure 19) contains the:
originates-commands-by-issuing-Send-SCSI-C. d-requests-(see-5:4:2)-

a) Application Client Task Management Function class (see 4.5.11); and
b) Application Client Task Set class (see 4.5.12).
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The Application Client class processes the:

a) Command Complete Received operation (see 5.4.2.5) to determine when a requested command has
completed; and

b) Received Task Management Function Executed operation (see 7.12.5) to determine when a requested
task management function has completed.

The Application Client class originates a command by issuing a Send SCSI Command request (see 5.4.2.2).
Issuing the Send SCSI Command request causes the Initiator Port class to create an Application Client Tz
object that is placed into the application client task set. The Application Client Task object remains izrthe

clause 7).

4.5.11.2 Nexus attribut

The Function Identifizf attribute contains function identifier (see clause 7.12).
4.511.4 ice Response attribute
The Service Response attribute, if any, contains the service response (see clause 7).

4.5.11.5 Additional Response Information attribute

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

4.5.12 Application Client Task Set class

The Application Client Task Set class (see figure 19) contains the:
a) Application Client Task class (see 4.5.13).
Each instance of an Application Client Task Set class shall contain the following objects:

a) zero or more application client tasks.
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Page: 35
1 |Author: Emulex Subject: Highlight Date: 10/30/2007 1:45:39 PM
Emulex-010
Page: 35 Paragraph after second a-b list "The interactions between the task manager, or a task router, &" remove the first comma.
Status
George Penokie Accepted 10/30/2007 4:13:54 PM
| Author: relliott Subject: Highlight Date: 10/8/2007 6:49:43 PM
Application Client Task Management Function class.
s/b
Application Client Task Management Function class (see figure 19)
Status
George Penokie Accepted 10/30/2007 4:15:02 PM
T |Author: Emulex Subject: Highlight Date: 10/30/2007 4:15:16 PM
Emulex-011

Page: 35 4.5.11.3 "The Function Identifer atlribute contains function identifier” s/b "The Function Identifier attribute contains a function identifier”

Status
George Penokie Accepted 10/30/2007 4:17:01 PM
| Author: relliott Subject: Highlight Date: 10/27/2007 2:12:42 PM
Service Response attribute, if any,
slb

Service Response attribute

(also see comment on table changing [0..1] to [1])

Status
George Penokie Accepted 10/30/2007 4:17:36 PM
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The interactions among the application client tasks in an application client task set are not specified in this
standard.

4.5.13 Application Client Task class

4.5.13.1 Application Client Task clz2ss
The Application Client Task class represents the work associated with 2 cemararc(see clause o). A new
command causes the creation of an application client task. The application client task persists until a task
complete response is sent or until the task is ended by a task management function or exception condition. For
an example of the processing for a command see 5.7.

4.5.13.2 |_T_L_Q Nexus attribute
—7—L_Q Nexus attribute contains the |_T_L_Q nexus of the task (see 4.7).

4.5.13.3 CDB attribute

The CDB attribute contains a CDB (see 5.2 and SPC-3) that defines the work to be performed by a logical unit.

4.5.13.4 Task Attribute attribute

The Task Attribute attribute (see 8.6) contains the task attribute (e.g., SIMPLE task attribute, ORDERED task

attribute, HEAD OF QUEUE task attribute, ACA task attribute) of a command.

4.5.13.5 Status attribute

The Status attribute contains the status of the completed command (see 5.3).

4.5.13.6 Service Response attribute

The Service Response attribute contains the service response for the completed command (see 5.4.2.5).
4.5.13.7 Data-In Buffer attribute

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

4.5.13.8 Data-In Buffer Size attribute

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

4.5.13.9 Data-Out Buffer attribute

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

4.5.13.10 Data-Out Buffer size attribute

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

4.5.13.11 CRN attribute

The CRN attribute, if any, contains the CRN of the command (see 5.4.2.2).
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Page: 36

=

Author: relliott Subject: Highlight Date: 10/8/2007 6:49:27 PM

Application Client Task class
sl

Application Client Task class (see figure 19)

Status
George Penokie Accepted 10/30/2007 4:18:14 PM
Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 9:50:14 AM

"The application client task persists until a task complete response is sent..."
slb

"The application client task persists until a task complete response is received..."
Sta

itus
George Penokie Accepted 10/30/2007 4:23:43 PM
Author: relliott Subject: Note Date: 10/30/2007 4:26:20 PM

All the "output" attribute sections 4.5.13.2 to 4.5.13.12 and 4.5.13.19 should cross reference 5.4.2.2 (Send SCSI Command), just like the "input” attribute sections (4.5.13.13 to
4.5.13.16) reference 5.4.2.5 (Command Complete Received).

Status

George Penokie Accepted 10/30/2007 4:44:57 PM
- Author: relliott Subject: Highlight Date: 10/29/2007 10:13:03 AM
SPC3
sb
SPC4

or delete this reference and just refer to 5.2 alone

Status
George Penokie Accepted 10/30/2007 4:47:20 PM
Author: George Penokie Subject: Note Date: 10/30/2007 4:47:26 PM
¥ Changed to SPC4.
Author: relliott Subject: Highlight Date: 10/27/2007 1:27:49 PM

(e.g., SIMPLE task attribute, ORDERED task
attribute, HEAD OF QUEUE task attribute, ACA task attribute)

s/b
(e.g., SIMPLE, ORDERED, HEAD OF QUEUE, or ACA)

Status
George Penokie Rejected 10/30/2007 4:49:48 PM
sy Author: George Penokie Subject: Note Date: 10/30/2007 4:49:44 PM

~¥ The correct name as used in the rest of the standard is xxx task attribute. So no change made.
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4.5.13.12 Task Priority attribute

The Task Priority attribute, if any, contains the priority of the command (see 8.7).

4.5.13.13 Sense Data attribute

The Sense Data attribute, if any, contains the sense data for the completed command (see 5.4.2.5).
4.5.13.14 Sense Data Length attribute

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

4.5.13.15 Retry Delay Timer attribute

Page: 37

T |Author: relliott Subject: Highlight Date: 10/29/2007 9:59:30 AM

~command (see 5.4.2.5)
command (see 5.8.6 and 5.4.2.5).

St:

atus
George Penokie Accepted 10/30/2007 4:52:02 PM

Author: George Penokie Subject: Note Date: 10/30/2007 4:51:57 PM
7 Reference placed right after the term "sense data”
| Author: relliott Subject: Highlight Date: 10/29/2007 9:59:10 AM
~ command (see 5.4.2.5).
s
command (see 5.8.6 and 5.4.2.5)
Status
George Penokie Accepted 10/30/2007 4:52:40 PM
<y Author: George Penokie Subject: Note Date: 10/30/2007 4:52:23 PM
7 Reference placed right after the term "sense data”
| Author: relliott Subject: Highlight Date: 10/29/2007 9:58:14 AM

The Retry Delay Timer attribute, if any, contains the retry delay time for the completed command (see 5.4.2.5).

4512 16 First Burst Enabled attribute

The First Burst Enabled attribute, if any, specifies thatfirstturst for the command is enabled (see 5.4.2.2).

4.5.14 SCSI Target Device class

The SCSI Target Device class (see figure 20) is a SCSI Device class that contains the:

a) Level 1 Hierarchical Logical Unit class (see 4.5.15).

the retry delay time for the completed command (see 5.4.2.5)

sib
the additional status information for the completed command (see 5.3.2 and 5.4.2.5).

Status
George Penokie Accepted 12/14/2007 4:27:53 PM -06'00"
Gy Author: George Penokie Subject: Note Date: 10/30/2007 4:53:40 PM
~ What???

Author: relliott Subject: Note Date: 10/29/2007 10:01:22 AM

Move 4.5.13.16 First Burst Enabled attribute up after 4.5.13.12 Task Priority attribute so the outputs are all ahead of the inputs. Also move it higher in the UML diagram attribute
list.
Statt

us
George Penokie Accepted 10/30/2007 5:00:24 PM
Author: relliott Subject: Note Date: 10/29/2007 12:47:45 AM

T SCSI Target Device |

{Each instance of a Level 1
Hierarchical Logical Unit

7| class shall contain at least

one logical unit or at least

one well know logical unit} ‘

Well Known Logical Unit|
L ]

Figure 20 — SCSI Target Device

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

a) one level 1 hierarchical logical unit that contains;
A) at least one logical unit or well known logical unit;
B) zero or more logical units; and
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Delete the hierarchical logical unit classes from the UML model

UML should just model the logical units that are contained in the SCSI target device (i.e., the level 1 hierarchical logical units). Some LUN values address those logical units;
others address logical units in other SCS! target devices. They should not be considered part of the same SCS! target device.

The Task Router class should own the rules about parsing a LUN field (e.g. deciding where to send a task or TMF - send it to a logical unit in this target, or forward it elsewhere)

Status
George Penokie Rejected 1/16/2008 2:52:45 PM -06'00"
Author: George Penokie Subject: Note Date: 1/16/2008 2:52:38 PM -06'00"

~” This is too much change for SAM-4 letter ballot. If this change is desired a proposal should be written for SAM-5.

| Author: relliott Subject: Highlight Date: 10/8/2007 6:57:27 PM

“ishb:

Sta

itus
George Penokie Accepted 10/30/2007 5:01:32 PM
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Al logical units and well known logical units contained within level 3 hierarchical logical unit shall have a Page: 40

Dependent LOQICa' Unit attribute (See 45194) 1 |Author: relliott Subject: Highlight Date: 10/8/2007 7:19:23 PM

Hierarchical Logical Unit class

4.5.18 Level 4 Hierarchical Logical Unit class There is no class with that name, and it doesn't appear in figure 22.

Status
George Penokie Accepted 10/30/2007 5:05:22 PM
Author: George Penokie Subject: Note Date: 10/30/2007 5:05:06 PM

The Level 4 Hierarchical Logical Unit class (see figure 21) contains the:

a) Logical Unit class; and ~ Deleted the entry as it was a hold over from a previous version of the UML.

b) Well Known Logical Unit class.

The Level 4 Hierarchical Logical Unit class is a Hierarchical Logical Unit class placed at level 4.4ithin the
hierarchical logical unit structure.

Al logical units and well known logical units contained within level 4 hierarchical logical unit shall have a
Dependent Logical Unit attribute (see 4.5.19.4).

4.5.19 Logical Unit class
4.5.19.1 Logical Unit class overview

The Logical Unit class (see figure 22) containg 4fe:

a) Device Server class (see 4.5.227,

b) 5.21);

c) riction class (see 4.5.24); and
d)

a) 1l Known Logical Unit class (see 4.5.19.1); or
b) Hierarchical Logical Unit class.

40 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Page: 41
T |Author: relliott Subject: Highlight Date: 10/8/2007 6:47:24 PM
Logical Unit “1_T_L_Qnexus
Logical Unit Number{1.."] L aNews
Logical Unit Name[0..*] Status
Dependent Logical Unit[0..1] George Penokie Accepted 10/30/2007 5:06:13 PM
LT ! 1 1
1 1
Device Server Task Manager [Well Known Ledical Unit|
l l
Data-In Delivered() SCSI Command Received()
Data-Out Received() Task Management Request Received()
Data Transfer Terminated()| |Place task()
Control sequencing()

i |
1 1 1

Gets task from

1. 1.4 / or | o
[ Task Set |[ Task Management Function
[ | [Function Identifier(1]
Nexus[1]
) Service Response[1]
0.* Additional Response Information[0..1]
Task
I_T_L_Q nexus[1]
Task Attribute[1]
CDB[1]
CRNI0..1]
Task Priority[0..1]
Status[1]

Sense Data[0..1]

Sense Data Length[0..1]

Service Response[0..1]

Retry Delay Timer[0..1]

First Burst Enabled[0..1]

Device Server Buffer[0..1]
Application Client Buffer Offset[1]
Request Byte Count[1]

Delivery Result[1]

Figure 22 — Logical Unit class diagram

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

) one device server;

) one task manager;

) zero or more task management functions; and
) one or more task sets.

ao oo

Working Draft SCSI Architecture Model - 4 (SAM-4) 4
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The logical unit is the class to which commands are sent. One of the logical units within the SCSI target device Page: 42

shall be accessed using the logical unit number zero or the REPORT LUNS well-known logical unit number. - Author Mark Evans, WDG Subloct: Cross Ot Date: 10/25/2007 9:51:02 AW

. s . PP . . . ~“'Delete "| stently”.
If the logical unit inventory changes for any reason (e.g., completion of initialization, removal of a logical unit, or elote “persistently
. ] ) ] " . - I~ Status
lcrgaﬂon of a Ioglcgl unit), 'then the device server shall estalb.llsh a unit attention condition (see 5.8.7) for the George Penokie Accepted 1211412007 11:48:54 AM -06'00'
initiator port associated with every |_T nexus, with the additional sense code set to REPORTED LUNS DATA Author: George Penokie Subject: Note Date: 12/14/2007 11:48:46 AM -06'00'

2 Changed to << may be used for persistent identification of a
>>

HAS CHANGED.

Author: relliott Subject: Note Date: 12/19/2007 3:48:01 PM -06'00"

4.5.19.2 Logical Unit Number attribute

Add this to this section << The name used to identify the logical unit is the logical unit name designation descriptor in the Device Identification VPD page (see SPC-4). >>

The Logical Unit Number attribute identifies the logical unit within a SCSI target device when accessez’by

SCSI target port. If any logical unit within the scope of a SCSI target device includes one or mor S'a‘“giorge Penokie Accepted  12/19/2007 3:48:51 PM -0600'
logical units (see 4.5.19.4) in its composition, then all logical unit numbers within the scope of Eﬁ”":;’?;’?i"j"um Seelect Hahine Dare: ORZR0T TS P
device shall have the format described in 4.6.6. If there are no dependent logical units wit shb 9
SCSI target device, the logical unit numbers should have the format described in 4.6 5 if the logical unit

St
The 64-bit or 16-bit quantity called a LUN is the Logical Unit Number attribute d 'ameseorge Penokie Accepted 10/30/2007 5:06:51 PM

from LUN 40FFO000 00000000h).
Logical unit number(s) are required as follows:

a)

gical Unit Name attribute identifies a name £
it. A logical unit name shall be world wide upique. A logical/init name shall never change and may be used to
persistently-identify a logical unit.

Logical unit name(s) are required as fzffows:

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

4.5.19.4 Dependent Logical Unit attribute

The Dependent Logical Unit attribute identifies a logical unit that is addressed via a hierarchical logical unit that
resides at a lower numbered level in the hierarchy (i.e., no logical unit within level 1 contains a Dependent
Logical Unit attribute while all logical units within level 2, level 3, and level 4 do contain a Dependent Logical Unit
attribute).

Any instance of a Logical Unit class that contains Dependent Logical Unit attribute shall utilize the hierarchical
logical unit number structure defined in 4.6.6. If any logical unit within a SCSI target device includes Dependent
Logical Unit attribute:

a) all logical units within the SCSI target device shall format all logical unit numbers as described in 4.6.6;
and
b) logical unit number zero or the REPORT LUNS well-known logical unit (see SPC-4) shall set the HISuP

bit to one in the standard INQUIRY data.

42 Working Draft SCSI Architecture Model - 4 (SAM-4)
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4.5.20 Device Server class Page: 43

T |Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:11 PM

The Device Server class (see figure 22) processes the: “c) Data Transfer Terminated operation (see 5.4.3.4.3) to determines..."
s/b

a) Data-In Delivered operation (see 5.4.3.2.2) to determine wher<sataTequested to be sent has been sent; "c) Data Transfer Terminated operation (see 5.4.3.4.3) to determine..."
b) Data-Out Received operation (ee-5575.3.2) to determine when data requested to be received has been Status
o ) George Penokie Accepted 10/30/2007 5:07:29 PM
receresay 7| Author: relliott Subject: Highlight Date: 10/8/2007 6:46:55 PM
c) Data Transfer Terminated operation (see 5.4.3.4.3) to determines when a requested termination of a Task class

’ R sib
data transfer has been terminated; and Task class (see figure 22)

d) commands.

Status
George Penokie Accepted 10/30/2007 5:08:13 PM
Author: George Penokie Subject: Note Date: 1/7/2008 5:51:49 PM -06'00"
4.5.21 Task Manager class Giobal
The term << transport protocol service >> is used several times instead of << SCS| transport protocol service >>. The term << SCSI >> should be added in all cases were itis
The Task Manager class (see figure 22) processes the: missing
- |Author: relliott Subject: Highlight Date: 10/27/2007 1:29:14 PM
T ject: Highlig

a) SCSI Command Received operation (see 5.4.2.3) to determine when a task has been recei (see 8.6) contains

b) Place Task operation to place tasks into a task set; - ) ) Delete the blue underline after the *)" and before "contains"
a) Control Sequencing operation to control the sequencing of one or more tasks withiz"a logical unit; stas
b) Task Management Request Received operation (see 7.12.3) to determine wher a task management George Penokie Accepted 10/30/2007 5:09:25 PM
function has been received: and Author: suhlerp Subject: Sticky Note  Date: 10/23/2007 5:52:53 PM
i SPC4?
c) task management functions. status
George Penokie Accepted 10/30/2007 5:10:07 PM
Author: George Penokie Subject: Note Date: 10/30/2007 5:10:04 PM
4.5.22 Task Set class 9
.5. Changed to SPC4.
. . Author: relliott Subject: Highlight Date: 10/29/2007 10:13:13 AM
The Task Set class (see figure 22) contains the: B =rcs
s/b
a) Task class (see 4.5.23). SPC-4

Each instance of a Task Set class shall contai or delete this reference and just refer to 5.2 alone

a) zero or more tasks. St

atus.
George Penokie Accepted 10/30/2007 5:10:19 PM

The interactions among the tasks iz task set are determined by the requirements f4f task set man4gemeny @g:‘"w ff°§:§j"°“e Subject: Note Date: 10/30/2007 5:10:16 PM
anged to

4.5.23 Task clas:

4.5.23.1

command see 5.7.

4.5.23.2 |_T_L_Q Nexus attribute

4.5.23.4 CDB attribute

The CDB attribute contains a CDB (see 5.2 and SPC-3) that defines the work to be performed by a logical unit.
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4.5.24 Task Management Function class Page: 45

T |Author: relliott Subject: Highlight Date: 10/8/2007 6:46:29 PM

4.5.24.1 Task Management Function class overview 4.5.24.3 should be swapped with 4.5.24.2 to match the order the attributes are listed in figure 22

i i Status
The Task Management Function class (see figure 22) represents a SCS| task managemen T(See clause 8 rge Panckia Accepted 10/30/2007 5:41:36 PM
7). Author: suhlerp Subject: Sticky Note _ Date: 10/25/2007 6:21:35 PM

Should this say "receives a task or a task management function specifying a W-LUN" 7

il Status
4.5.24.2 Nexus attribute George Penokie Accepted 10/30/2007 5:13:52 PM
oy Author: George Penokie Subject: Note Date: 10/30/2007 5:13:49 PM
i - . J
c-centifies the nexus affected by the task management function (see 4.7). Yes
| Author: relliott Subject: Highlight Date: 10/29/2007 11:16:28 AM
. . . lection of i tlogical unit
4.5.24.3 Function Identifier attribute S oon oneomectiogical uns
incorrect logical unit numbers
The Function Identifier attribute contains the function identifier (see clause 7). Status
George Penokie Completed 12/26/2007 11:07:34 AM -06'00"
ey Author: George Penokie Subject: Note Date: 12/26/2007 11:16:12 AM -06'00'
4.5.24.4 Service Response attribute ~¥ Changed to << addressing an incorrect logical unit >> Changed globally. Also, changed all << incorrect LUN >> to << incorrect logical unit number >>.
| Author: relliott Subject: Highlight Date: 10/16/2007 7:15:48 PM

The Service Response attribute contains the service response (see 7.12.4). I a well known logical unit is supported within a SCSI target device, then that logical unit shall support all the commands defined for it

s/b
"A well known logical unit shall support all the commands defined for it."

4.5.24.5 Additional Response Information attribute

Status
. . N . . . . - George Penokie Accepted 12/19/2007 3:22:15 PM -06'00"
The Additional Response Information attribute, if any, contains any additiop #7or the task | Author: oot Sl?bjecl Highlight Date: 10/8/2007 7:20:28 PM

management function (see clause 7). - ;r;e name of the well known logical unit may be determined by issuing an INQUIRY command requesting the Device Identification VPD page (see SPC-4).
The Device Identification VPD page (see SPC-4) reports the names of the SCSI target device (i.e., the names of the well-known logical unit).
4.5.25 Well Known Logical Unit class
Status
George Penokie Rejected 12/19/2007 3:45:26 PM -06'00"
Subject: Note

The Well Known Logical Unit class (see figure 22) is a Author: George Penokie Date: 12/19/2007 3:44:58 PM -06'00'

¥ Changed to << The name used to identify the well known logical unit is the SCSI target device name designation descriptor in the Device Identification VPD page (see
SPC-4). >>

characteristics defined in this subclause.

commands defined for it.
Access to well known logical units shall nof affected by access controls.
All well known logical units:

a) Shall not have logicat unit names; and
b) Shall identify #€mselves using the SCSI device names of the SCSI device in which they are contained.

NOTE3™ A SCSI target device may have multiple SCSI device names if the SCSI target device supports
pxditiple SCSI transport protocols (see 4.5.14).

The name of the well known logical unit may be determined by issuing an INQUIRY command requesting the
Device Identification VPD page (see SPC-4).
4.6 Logical unit numbers

4.6.1 Introduction

Subclause 4.6 defines the construction of logical unit numbers to be used by SCSI target devices. Application
clients should use only those logical unit numbers returned by a REPORT LUNS command. The task router shall
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respond to logical unit numbers other than those returned by a REPORT LUNS command (i.e., incorrect logical Page: 46
unit numbers) as specified in 5.8.4 and 7.12. | Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 10:21:32 AM
“"When an application client displays or otherwise makes a 64-bit LUN value visible to a user, it should display it in hexadecimal format..."
f i ; sib
4.6.2 Logical unit representation format "When an application client displays or otherwise makes a 64-bit LUN value visible, the application client should display the value in hexadecimal format..."
. . . N . . . s . . " Statt
When an application client displays or otherwise makes a 64-bit LUN value visible to a user, it should display it in  eor rge penok‘e Accep(ed 10/31/2007 10:48:33 AM

T Aulhar Mark Evans, WD Subject: H\ghhgh Date: 10/25/2007 10:22:44 AM

hexadecimal format with byte O first (i.e., on the left) and byte 7 last (i.e., on the right), regardless of the internal

~an application chem may display it as a single...
representation of the LUN value (e.g., a single level LUN with an ADDRESS METHOD field set to 01b (i.e., flat space.

addressing) and a FLAT SPACE LUN field set to 0001h should be displayed as 40 01 OO 00000 S5 *...an application client may display the value as a single..."

00 00 00 00 01 40h). A separator (e.g., space, dash, or colon) may be include: X Status

bytes (e.g., 4001-0000-0000-0000h), or each four bytes (e.a0 485+ 3 Au‘h?if’&g;fECihE /\ch?:pled SUm'encltazuwzg;Orﬁizgtmg’5DD/;m: 10/25/2007 10:22:58 AM
Y1 9 Y B

~'"__an application client should display it as a single...”
sib

*...an application client should display the value as a single..."

representing only the first level LUN (e.g., 40 01h) A separator (e.g., space_€ssiT,or colon) may be |nc|uded

between each byte.

Status
George Penokie Accepted 10/31/2007 10:49:56 AM
Author: suhlerp Subject: Sticky Note  Date: 10/23/2007 6:02:47 PM

When displaying a 16-bit LUN value, an application client should display it as a single 2-byte value (e.g., 40 01h).
A separator (e.g., space, dash, or colon) may be included between each byte.

Is the use of "SCSI device" rather than "SCSI target device" in the first two sentences intentional? If so, then is the implication that a SCSI initiator device shall be able to issue
ccommands to LUN 0?

Or should both sentences be changed to "SCS| target device"?

4.6.3 Logical unit numbers overview Status

George Penokie Completed 10/31/2007 11:25:46 AM
. . . . . . . . “ Author: George Penokie Subject: Note Date: 10/31/2007 10:58:18 AM
Al logical unit number formats described in this standard are hierarchical in structai@ even when only a single ¥ Both were changed to "SCS target devu:e
level in that hierarchy is used. The HISUP bit shall be set to one in the stariGard INQUIRY data (see SPC-4) when &y Author: George Penokie Subject: Note Date: 10/31/2007 11:27:20 AM
any logical unit number format described in this standard is useg”Non-hierarchical formats are outside the scope 7 There are several cases thoughtout section 4.6 that has this problem. All have been fixed.

of this standard.

A logical unit number shall contain 84-5itS or 16 bits, with the size being defined by the SCSI transport protocol.
For SCSI transport protocols+iat define 16-bit logical unit numbers, the two bytes shall be formatted as
described for the E:25T LEVEL ADDRESSING field (see table 7 in 4.6.6).

£:574 Minimum LUN addressing requirements

All SCSI devices shall support LUN 0 (i.e., 00000000 00000000h) or the REPORT LUNS well-known logical unit.
For SCSI devices that support the hierarchical addressing model the LUN 0 or the REPORT LUNS well-known
logical unit shall be the logical unit that an application client addresses to determine information about the SCSI
target device and the logical units contained within the SCSI target device.

The responses to commands sent to unsupported logical units are defined in 5.8.4. The response to task
management functions sent to unsupported logical units is defined in 7.1.

4.6.5 Single level logical unit number structure

Table 3 describes a single level subset of the format described in 4.6.6 for SCSI target devices that contain 256
or fewer logical units.

46 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Table 3 — Single level logical unit number structure using peripheral device addressing method

Page: 47

Bit
Byte 7 6 5 4 3 2 1 0

0 ADDRESS METHOD (00b) BUS IDENTIFIER (00h)
1 TARGET OR LUN
2

Null second level LU
3
4

Null third level LUN (0000h) A

5
6

Null fourth level LUN (0000h) - 7|
7

All logical unit number structure fields beyond byte 1 shall be zero (see table 3). Th#'value in the/fARGET OR LUN
field shall address a single level logical unit and be between 0 and 255, inclusive. The 00b ipthe ADDRESS

METHOD field specifies peripheral device addressing (see 4.6.6) and the 00h in the BUS |
the current level (see 4.6.7).

Table 4 describes a single level subset of the format described in 4.6.6 for SCS)x
16 384 or fewer logical units.

TIFIER field specifies

rget devices that contai

Table 4 — Single level logical unit number structure 4Sing flat space addressing yethod

Bit
Byte 7 6 5 4 3 2 1 1]

0 ADDRESS METHOD (01b) (MSB)
1 FLAT SPACE LUN (LSB)
2

Null second level LUN (00004)
3
4

Null third level LUX (0000h)

5
6

Null fourtt/fevel LUN (0000h)
7

All logical unit number structure fields beyond byte 1 shall be zero (see table 4). The value in the FLAT SPACE LUN
field shall be between 0 and 16 383, inclusive. The 01b in the ADDRESS METHOD field specifies flat space
addressing (see 4.6.8) at the current level.

Table 5 describes a single level subset of the format described in 4.6.6 for SCSI target devices that contain more
than 16 384 logical units.
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T |Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 10:24:13 AM
~7All Togical unit number structure fields beyond byte 1 shall be zero (see table 3)."
s/b

"Byte 2 through byte 7 in an 8-byte single level logical unit number structure using the peripheral device addressing method shall contain 00h (see table 3)."

Status
George Penokie Accepted 10/31/2007 11:00:34 AM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:05 PM

*The 00b in the ADDRESS METHOD field specifies peripheral device addressing (see 4.6.6) and the 00h in the BUS IDENTIFIER field specifies the current level (see 4.6.7)."
slb

"A value of 00b in the ADDRESS METHOD field specifies peripheral device addressing (see 4.6.6). A value of 00h in the in the BUS IDENTIFIER field specifies the current level
(see 4.6.7)"

Status
George Penokie Accepted 10/31/2007 11:01:50 AM
Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 10:26:04 AM

~7All Togical unit number structure fields beyond byte 1 shall be zero (see table 4)."
s/b

"Byte 2 through byte 7 in an 8-byte single level logical unit number structure using the flat space addressing method shall contain 00h (see table 4)."

Status
George Penokie Accepted 10/31/2007 11:02:54 AM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:58 PM

"The 01b in the ADDRESS METHOD field specifies flat space addressing (see 4.6.8) at the current level."

s/b
"A value of 01b in the ADDRESS METHOD field specifies flat space addressing (see 4.6.8) at the current level."

Status
George Penokie Accepted 10/31/2007 11:03:25 AM
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Table 5 — Single level logical unit number structure using extended flat space addressing method

Bit | —]
Byte 7 6 5 4 3 2 / 0

0 ADDRESS METHOD (11b) LENGTH (01b) EXTENDED ADDRESS METHOD (2h)
1 (MSB)

EXTENDED FLAT SPACE ADDRESS —
3 (LSB)
8

Null second level L
9
10

Null third level LUN (0000h)

1

P
—

Al logical unit number structure fields beyond byte 3 shall be zero (sn/:@The value in the EXTENDED FLAT
SPACE ADDRESS field shall be between 0 and 16 777 215, inclusive. The 11b in the ADDRESS METHOD field with a
2h in the EXTENDED ADDRESS METHOD field specifies extended flat space addressing (see 4.6.12) at the current
level. The 01b in the LENGTH field specifies that the LUN specified in the EXTENDED FLAT SPACE ADDRESS field is

three bytes in length.

The presence of well-known logical units shall not affect the requirements defined within this subclause.

If a SCSI target device contains 256 or fewer logical units, none of which are dependent logical units (see
4.5.19.4), then the SCSI target device’s logical unit numbers:

a)
b)

should have the format shown in table 3 (i.e., peripheral device addressing);
may have the format shown in table 4 (i.e., flat space addressing); or

c) may have the format shown in table 5 (i.e., extended flat space addressing).

If a SCSI target device contains more than 256 logical units and 16 384 or fewer logical unij%, none of which are
dependent logical units (see 4.5.19.4), then the SCSI target device’s logical unit numbers/

a
b
c)

should have the format shown in table 4 (i.e., flat space addressing);

may have the format shown in table 5 (i.e., extended flat space addressing; or

may have the format shown in table 3 (i.e., peripheral device addressingyfor up to 256 of the logical units
within SCSI target device.

If a SCSI target device contains more than 16 384 logical units, none of w/ich are dependent logical units (see
4.5.19.4), then the SCSI target device’s logical unit numbers:

a
b)

c)

should have the format shown in table 5 (i.e., extended flat 4pace addressing);

may have the format shown in table 4 (i.e., flat space ad#fessing) for up to 16 384 of the logical units
within SCSI target device; or

may have the format shown in table 3 (i.e., peripherz device addressing) for up to 256 of the logical units
within SCSI target device.

4.6.6 Eight byte logical unit number structure

The eight byte logical unit number structure (se4 table 7) contains four levels of addressing fields. Each level
shall use byte 0 and byte 1 to define the addss and 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 level then the current level 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

48
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Page: 48
T |Author: relliott Subject: Highlight Date: 10/29/2007 10:25:05 AM
891011
s/b
4567
Status
George Penokie Accepted 10/31/2007 11:04:43 AM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 10:28:12 AM

“AllTogical unit number structure fields beyond byte 3 shall be zero (see table 5)."

slb
“Byte 4 through byte 11 in an 12-byte single level logical unit number structure using the extended flat space addressing method shall contain 00h (see table 3)."

Status
George Penokie Accepted 10/31/2007 11:05:51 AM
Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:59 PM

~"The 11b in the ADDRESS METHOD field with a 2h in the EXTENDED ADDRESS METHOD field specifies extended flat space addressing (see 4.6.12) at the current level. The
01b in the LENGTH field specifies that the LUN specified in the EXTENDED FLAT SPACE ADDRESS field is three bytes in length."
s/b
"A value of 11b in the ADDRESS METHOD field with a value of 2h in the EXTENDED ADDRESS METHOD field specifies extended flat space addressing (see 4.6.12) at the
current level. A value of 01b in the LENGTH field specifies that the LUN specified in the EXTENDED FLAT SPACE ADDRESS field is three bytes in length.”

Status

George Penokie Accepted 10/31/2007 11:06:53 AM
| Author: relliott Subject: Highlight Date: 12/10/2007 4:32:24 PM -06'00"
~ command

slb
command or TMF throughout this section, since TMFs are also sent to a LUN

Status
George Penokie Accepted 12/19/2007 4:21:19 PM -06'00"
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unit number structure that was received shall be adjusted to create a new eight byte logical unit number structure Page: 49
(see table 6 and figure 23).

Subject: Highlight

Date: 10/25/2007 10:29:44 AM

T |Author: Mark Evans, WDC
SCSI devices shall keep track of the addressing information necessary to transmit information back through all A

s/b
intervening levels to the task’s originating SCSl initiator port. "nja"
Status
George Penokie Accepted
Bytes 0 1 2 3 4 5 6 7
‘ A l B ‘ C | D ‘ E l F ‘ G | H ‘ Level 1
| | | |
‘ C: D‘ E : F ‘ GI H ‘ 0 : 0 ‘ Level 2
|
‘ E| F ‘ G‘ H‘ 0 l 0 ‘ 0 ‘ 0 ’ L#vel 3
| | | |
‘ G: H‘ ol o‘ 0: o‘ o/o‘LeveM

Figure 23 — Eight byte logical unit number stry/Cture adjustments

Table 6 — Eight byte logical unit nupdber structure adjustments

Byte yéition
Old New
0&1 Moves to Not Used
2&3 Moves to 0&1
48&5 Moves to 28&3
68& Moves to 485
N/A zero fill 6&7

The eight byte logical unit number structure requirements as viewed from the application client are shown in table
7.

Working Draft SCSI Architecture Model - 4 (SAM-4) 49

10/31/2007 11:07:18 AM
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Table 7 — Eight byte logical unit number structure

Page: 50

Bit
Byte 7 6 5 4 3 2 1 0
0
FIRST LEVEL ADDRESSING (see table 8)
1
2
SECOND LEVEL ADDRESSING (see table 8) —
3
4
THIRD LEVEL ADDRESSING (see table 8)
5
6
FOURTH LEVEL ADDRESSING (see table8)
7

The FIRST LEVEL ADDRESSING field specifies the first level address
the FIRST LEVEL ADDRESSING field.

fa SCSI device. See table 8 for a definition of

The SECOND LEVEL ADDRESSING field specifies the secongdAevel address of a SCSI device. See table 8 for a
definition of the SECOND LEVEL ADDRESSING field.

b

The THIRD LEVEL ADDRESSING field specifies the §
of the THIRD LEVEL ADDRESSING field.

ird level address of a SCSI device. See table 8 for a definition

The FOURTH LEVEL ADDRESSING field spezifies the fourth level address of a SCSI device. See table 8 for a
definition of the FOURTH LEVEL ADDREZSING field.

Table 8 — Format of addressing fields

Bit
Byte 7 6 5 4 3 2 1 0
n-1 ADDRESS METHOD
[y ADDRESS METHOD SPECIFIC

The ADDRESs METHOD field defines the contents of the ADDRESS METHOD SPECIFIC field. See table 9 for the
address methods defined for the ADDRESS METHOD field. The ADDRESS METHOD field only defines address
methods for entities that are directly addressable by an application client.

50 Working Draft SCSI Architecture Model - 4 (SAM-4)

Author: relliott Subject: Note Date: 10/29/2007 12:56:01 AM

The field name is ADDRESS METHOD, but the descriptions all use "addressing method"

Status
George Penokie Rejected 10/31/2007 11:11:18 AM
Author: George Penokie Subject: Note Date: 10/31/2007 11:11:11 AM

~ And what's wrong with that. I didn't know we had a rule that the name of a field had to use exactly the same wordings as the description of the field.
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Page: 51
Table 9 field T Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:52 PM
able 9 — ADDRESS METHOD fie ¥ the SCSI device does not relay any commands or task management functions to the addressed dependent logical unit, it shall follow the rules for selection of incorrect logical
units described in 5.8.4 and 7.12."
Code Description Reference sh

"If the SCSI device does not relay any commands or task management functions to the addressed dependent logical unit, then the SCSI device shall follow the rules for
selection of incorrect logical units described in 5.8.4 and 7.12."

00b Peripheral device addressing method 4.6.7 Status
George Penokie Accepted 10/31/2007 11:29:27 AM
01b Flat space addressing method | Author: relliott Subject: Highlight Date: 10/29/2007 11:16:56 AM
~'selection of incorrect logical units
s
10b Logical unit addressing method incorrect logical unit numbers

Status

it addressing method 4.6.10 George Penokie Completed 12/26/2007 11:08:03 AM -06'00

. | o !
11b Extended logica Author: George Penokie Subject: Note Date: 12/26/2007 11:07:57 AM -06'00'

~¥ Changed to << addressing an incorrect logical unit >>

4.6.7 Peripheral device addr: ssing method T |Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:55 PM

"If the SCSI device does relay some commands and task management functions to the addressed dependent logical unit, it shall:"

s/b
"If the SCSI device does relay some commands and task management functions to the addressed dependent logical unit, then the SCSI device shall:"

Status
George Penokie Accepted 10/31/2007 11:30:37 AM
Author: relliott Subject: Note Date: 10/29/2007 11:21:20 AM

in 4.6.7 Peripheral device addressing method and 4.6.9 Logical unit addressing method, add a figure showing one level of hierarchy to fllustrate the relay concept and how those
addressing methods parse the fields.

Stat

logical unit. it sh= ow the rules for selection of incorrect logical units described in 5.8.4 and 7.12.

foil

If the SCSI device does relay some commands and task management functions to the addressed dependent
logical unit, it shall:

us
George Penokie Accepted 2/27/2008 10:10:55 AM -06'00"
Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:49 PM

"However, bus identifier zero shall specify that the command or task management function is to be relayed to a logical unit within the SCSI device at the current level."

a) terminate any command that is not relayed with CHECK CONDITION status with the sense- s
ILLEGAL REQUEST and the additional sense code set to INVALID COMMAND OP.
and

b) terminate a task management function that is not relayed with a servi
OR TARGET FAILURE.

"However, if the BUS IDENTIFIER field is set to 00h, then the command or task management function shall be relayed to a logical unit within the SCSI device at the current
RATION CODE; level.”
Sta

tus
-65ponse of SERVICE DELIVERY George Penokie Accepted 10/31/2007 11:32:45 AM

NOTE 4 - A SCSI device may filter (i.e., not relay) commands-or task management functions to prevent opera-
tions with deleterious effects from reaching a depende#tTogical unit (e.g., a WRITE command directed to a
logical unit that is participating in a RAID volumey.

Table 10 — Peripheral device addressing format

Bit
Byte 7 6 5 4 3 2 1 0
n-1 ADDRESS METHOD (00b) BUS ID%ER
n TARGET OR LUN

The BUS IDENTIFIER field identifies the bus or path that the SC31 device shall use to relay the received command
or task management function. The BUS IDENTIFIER field mgy use the same value encoding as the BUS NUMBER
field (see 4.6.9) with the most significant bits set to zero. However, bus identifier zero shall specify that the
command or task management function is to be relayed to a logical unit within the SCSI device at the current
level.

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

A BUS IDENTIFIER field of zero specifies a logical unit at the current level. This representation of a logical unit may
be used either when the SCSI device at the current level does not use hierarchical addressing for assigning
LUNSs to entities or when the SCSI device at the current level includes entities that are assigned LUNs but are not
attached to SCSI buses. When the BUS IDENTIFIER field contains zero, the command or task management
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function shall be relayed to the current level logical unit specified by the TARGET OR LUN field within or joined to Page: 52

the current level SCSI device.

T |Author: George Penokie Subject: Highlight Date: 2/27/2008 10:16:18 AM -06'00
A BUS IDENTIFIER field greater than zero represents a SCSI domain that connects a group of SCSI devices to the ~ with the logical unit number zero within the SCSI target device specified in the TARGET OR LUN field located in the SCSI domain specified by the BUS IDENTIFIER field
i i i i i i 5 Status
current Ievgl SCSI device. Each SCSI domain shall be asggned a unique pus identifier number £ 10 tl>3. George Penokie Accepted 212712008 12:05:08 PM -06'00°
These bus identifiers shall be used in the BUS IDENTIFIER field when assigning = heral devices @é‘;‘"w ?90@9 F":W‘K;‘e — tS:DJ?C‘i St'ck; ”;mem ?a'eif/zr/zgufd*fiUfiUd" Pm -Usfiggld _ S
- s <<
attached to the SCSI domains. When the BUS IDENTIFIER field ls-greater than zero, the command or task the contents of the recanved LUN shifted by o bytas a5 described in 4.6.6, 55— oo spectied by fhe busidentiier eld wilt fhe LN being seto
management function shall be relayed to the logical unit with the logical unit number zero within the SCSI target £/ Author: olitt Subject: Highlight Date: 10/8/2007 7:22:14 PM

device specified in the TARGET OR LUN field located in the SCSI domain specified by the BUS IDENTIFIER field. The
SCSil target device information in the TARGET OR LUN field is a mapped renreserigionor a target port identifier. \Ss/baddressed

The SCSI device located within the current level may be addressed by a BUS IDENTIFiERTisidand a TARGET OR Status
- George Penokie Accepted 10/31/2007 11:37:58 AM
LUN field of all zeros, also known as LUN 0 (see 4.6.4). | Author: oot Subject: Highlight Date: 10/8/2007 7:21:53 PM

may be addressed

by a BUS IDENTIFIER field
din

4.6.8 Flat space addressing method nu a BUS IDENTIFIER field of zero
. ™ N o Status
The flat space addressing method (see table 11) specifies a logical unit at the current level. George Penokie Rejected 10/31/2007 11:39:02 AM
Author: George Penokie Subject: Note Date: 10/31/2007 11:38:55 AM
) ) ) ) ) . . ~7 Changed to "The SCSI target device located within the current level is addressed when the bus identifier field is set to zero and the target or lun field is set to zero, also
The contents of all hierarchical structure addressing fields following a flat space addressing method addressing known as LUN 0 (see 4.6.4)."

field shall be ignored.
Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:38 PM

~"If the SCSI device does not relay any commands or task management functions to the addressed dependent logical unit, it shall follow the rules for selection of incorrect logical
units described in 5.8.4 and 7.12."

- s/b
Table 11 — Flat space addressing format "If the SCSI device does not relay any commands or task management functions to the addressed dependent logical unit, then the SCSI device shall follow the rules for
selection of incorrect logical units described in 5.8.4 and 7.12."
Bit Status
Byte 7 6 5 4 3 2 1 0 George Penokie Accepted 10/31/2007 11:48:06 AM
Y | Author: relliott Subject: Highlight Date: 10/29/2007 11:17:13 AM
selection of incorrect logical units
n-1 ADDRESS METHOD (01b) (MSB) slb
incorrect logical unit numbers
n FLAT SPACEXUN (LSB)
Status
George Penokie Completed 12/26/2007 11:08:27 AM -06'00"
Author: George Penokie Subject: Note Date: 12/26/2007 11:08:21 AM -06'00'
The FLAT SPACE LUN field specifies the currestTevel logical unit. ~ Changed to << addressing an incorrect logical unit >>

| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:43 PM

4.6.9 Logical unit addressi

"If the SCSI device does relay some commands and task management functions to the addressed dependent logical unit, it shall:"
/b

s/
"If the SCSI device does relay some commands and task management functions to the addressed dependent logical unit, then the SCS| device shall:"

Status
George Penokie Accepted 10/31/2007 11:48:18 AM

logical unit_it sk&ionow the rules for selection of incorrect logical units described in 5.8.4 and 7.12.

If the SCSI device does relay some commands and task management functions to the addressed dependent
logical unit, it shall:

a) terminate any command that is not relayed with CHECK CONDITION status with the sense key set to
ILLEGAL REQUEST and the additional sense code set to INVALID COMMAND OPERATION CODE;
and

b) terminate a task management function that is not relayed with a service response of SERVICE DELIVERY
OR TARGET FAILURE.

NOTE 5 - A SCSI device may filter (i.e., not relay) commands or task management functions to prevent opera-
tions 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).

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

52 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Table 12 — Logical unit addressing format

Page: 53

Bit
Byte 7 6 5 4 3 2 1 0
n-1 | ADDRESS METHOD (10b) TARGET
n BUS NUMBER LUN

The TARGET field, BUS NUMBER field, and LUN field address the logical unit to which the received commg»
management function shall be relayed. The command or task management function shall be rela
logical unit specified by the LUN field within the SCSI target device specified by the TARGET field40cated on the
bus specified by the BUs NUMBER field. The value in the LUN field shall be placed in the least #fgnificant bits of the
TARGET OR LUN field in a single level logical unit number structure for logical unit numberz"255 and below (see
4.6.5). The TARGET field contains a mapped representation of a target port identifier,

4.6.10 Extended logical unit addressing

Extended logical unit addressing (see table 13) specifies a logical unit «f the current level.

Extended logical unit addressing builds on the formats defined for"dependent logical units (see 4.5.19.4) but may
be used by SCSI devices having single level logical unit stryzfure. In dependent logical unit addressing, the
logical unit information at each level fits in exactly two byi&s. Extended logical unit addresses have sizes of two
bytes, four bytes, six bytes, or eight bytes.

The contents of all hierarchical structure addresg#
addressing field shall be ignored.

g fields following an extended logical unit addressing method

Extended logical units are identified by ADDRESS METHOD field (see table 9 in 4.6.6) in the same manner as is
the case for dependent logical units,An ADDRESS METHOD field value of 11b specifies the extended logical unit
addressing method.

Table 13 — Extended logical unit addressing format

Bit
Byte / 6 5 4 3 2 1 0

n ADDRESS METHOD (11b) LENGTH EXTENDED ADDRESS METHOD

m EXTENDED ADDRESS METHOD SPECIFIC

The LENGTH field (see table 14) specifies the length of the EXTENDED ADDRESS METHOD SPECIFIC field.
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T |Author: relliott Subject: Highlight Date: 10/29/2007 12:57:43 AM

m
should be two rows :
n+1

m

sharing the EXTENDED ADDRESS METHOD SPEIFIC field

Status
George Penokie Accepted 10/31/2007 2:21:05 PM



T10/1683-D Revision 13 27 September 2007

| Table 14 — LENGTH field and related sizes
Size in bytes of
1 Code EXTENDED Ex_t e"ded. Reference
logical unit
ADDRESS METHOD addressin
SPECIFIC field 9
format
00b 1 2 table 15
01b ////4//' 4 table 16
185 5 6 table 17
11b 7 8 table 18

@ Table 15, table 16, table 17, and table 18 show the four extended logical unit addressing formate-

Table 15 — Two b nded logical unit addressing format

Page: 54

Bit =
Bye — | 6 5 4 3 2 1 0

EXTENDED ADDRESS MZTHOD

n+1 EXTENDED ADDRESS METHOD SPECIFIC

@ n ADDRESS METHOD (11b) LENGTH (00b)

Table 16 — Four hyteyued logical unit addressing format

Bit
Byte 7 6 5 4 3 2 1 1]
n ADWOD (11b) LENGTH (01b) /zﬁENDED ADDRESS METHOD
n+1 msBey
EXTENDED ADDRESZMETHOD SPECIFIC EE—
n+3 (LSB)
Table 17 — ik byte extended logical unit addressing format
Bit
Byte 7 5 4 3 2 1 0
n ADWETHOD (11b) LENGTH (10b) EXTENDED ADDRESS METHOD
n+1 (MSB)
EXTENDED ADDRESS METHOD SPECIFIC _
n+5 (LSB)
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Author: relliott Subject: Note Date: 10/29/2007 10:55:07 AM

ALUN that includes a LENGTH field value that goes beyond the LUN field length supported by the transport protocol (2 bytes or 8 bytes) is invalid

For example, if the protocol supports 8-byte LUNs, and a LUN contains:
bytes 0-1: logical unit addressing format

byte 2: address method 11b, length 11b

bytes 3-7: ...

that L:UN must be treated as an invalid LUN (two bytes are being truncated)

For example, if the protocol only supports 2-byte LUNS, then a LUN containing anything longer must be considered invalid:
byte 0: address method 11b, length 01b, 10b, or 11b
byte 1: ..

Status
George Penokie Completed 10/31/2007 2:35:45 PM
Author: George Penokie ubject: Note Date: 10/31/2007 2:34:18 PM

2 Added the following statement "A LUN that includes a LENGTH field value that goes beyond the LUN field length supported by the transport protocol is invalid shall
follow the rules for selection of incorrect logical units described in 5.8.4."

Author: relliott Subject: Note Date: 10/29/2007 1:01:48 AM
Earlier addressing format tables used n-1 to n. Tables 13, 15, 16, 17, 20, 21 should end in n, not start with n.
Status
George Penokie Completed 10/31/2007 3:01:57 PM
Author: George Penokie Subject: Note Date: 10/31/2007 3:01:52 PM
¥ Changed the table that used the 'n-1 to n " to (n to n+1).
Author: relliott Subject: Cross-Out __Date: 10/29/2007 10:26:51 AM
~*Delete (MSB)/(LSB) from the EXTENDED ADDRESS METHOD SPECIFIC field in table 16, 17, 18
Status
George Penokie Accepted 10/31/2007 3:03:22 PM
| Author: relliott Subject: Cross-Out___Date: 10/29/2007 10:27:14 AM

" Delete (MSB)/(LSB) from the EXTENDED ADDRESS METHOD SPECIFIC field in table 16, 17, 18

Status
George Penokie Accepted 10/31/2007 3:03:14 PM
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Table 18 — Eight byte extended logical unit addressing format

Bit . L —
Byte 7 6 5 4 )/ 1 0
0 AW LENGTH (11b) EXTENDED ADDRESS METHOD
1 (MsSB)
EXTENDED ADDRESS METHOD SPECIFIC _
7 (LSB)

Page: 55

| Author: relliott Subject: Cross-Out Date: 10/29/2007 10:27:18 AM

/ ~ Delete (MSB)/(LSB) from the EXTENDED ADDRESS METHOD SPECIFIC field in table 16, 17, 18

Status
George Penokie Accepted
Author: relliott Subject: Note

10/31/2007 3:03:31 PM
Date: 12/19/2007 4:50:10 PM -06'00"

Code Fh length 00b
Code Fh length 01b
Code Fh length 10b
should each also be a variant of "Logical unit not specified", used for hierarchical LUN situations where the lowest level logical unit receives one of these incoming LUN values,
not all FFs:
FFFF0000_00000000h
FFFFFFFF_00000000h
‘ FFFFFFFF_FFFF0000h

The EXTENDED ADDRESS METHOD field combined with the LENGTH field (see table 19) specifies the type-dnd size of
extended logical unit address found in the EXTENDED ADDRESS METHOD SPECIFIC field.

Table 19 — Logical unit extended addressin

EXTENDED LENGTH
ADDRESS METHOD Description Reference
Code(s)
Code(s)
oh 00b - 11b yéved /
1h 00b Well known logical unit 4.6.11
Reserved
Extended f&t space addressing 4.6.12
served
Reserved
Fh 00b - 10b Reserved
; f 11b Logical unit not specified 4.6.13

4.6.11.%

| known logical unit addressing

e more RO alu -6:25): A single SCSI target device
shall only support one instance of each supported well known logical unit. All well known logical units within a
SCSi target device shall be accessible from all SCSI target ports contained within the SCSI target device.

Well known logical units are addressed using the well known logical unit extended address format (see table 20).

Table 20 — Well known logical unit extended addressing format

Status
George Penokie Rejected 12/19/2007 4:53:28 PM -06'00"
Author: George Penokie Subject: Note Date: 12/19/2007 4:38:09 PM -06'00"

¥ Changed table 22 Logical unit not specified extended addressing format as follows. Changed bytes 3 - 7 from FFh to ignored.

| Author: relliott Subject: Cross-Out Date: 10/8/2007 7:24:52 PM

~/Delete "A SCSI target device may support zero or more well known logical units (see 4.5.25)."

Since this allows 0 through infinity, it is not stating a requirement or allowance. Could replace with ""A SCSI target device supports zero or more well known logical units (see
4.5.25)."

Status
George Penokie Rejected 00'

12/19/2007 5:04:02 PM -06'
iy Author: George Penokie Subject: Note Date: 12/19/2007 5:03:53 PM -06'00"

7 Although technically this statement is a duplicate of the UML the described in the SCSI target device class diagram. W-LUNS are stil new enough that allowing more
than any number of W-LUNs in a target could be missed.

Bit
Byte 7 6 5 4 3 2 1 0
n ADDRESS METHOD (11b) LENGTH (00b) EXTENDED ADDRESS METHOD (1h)
n+1 W-LUN

The w-LUN field specifies the well known logical unit to be addressed (see SPC-4).
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c) I_T_L_Q nexus; and
d) I_T_L xnexus.

Table 23 defines the types of nexuses and the identifiers used to construct each of them.

Table 23 — Nexus

Nexus 2 Identifiers used to construct nexuses Reference
I T nexus Initiator port identifier 4572
- Target port identifier 4.56.2

Initiator port identifier 4572

I_T_L nexus Target port identifi 4.5.6.2
Logical uni 45.19.2

Initigtor port identifier 4572

LT L_Qnexus Target port identifier 4.56.2

Logical unit number
Task identifier

4519.2
’/,;%?Z’//
a/T/L_x nexus specifies either an I_T_M_L_Q nexus.

4.7.2 T=3k identifier

The task identifier (i be-gin an |_T_L_Q nexus) represents a task, allowing many uniquely idez4fied tasks to
be outstandina=tonce. Each SCSI transport protocol defines the size of the task identifier, up46 a maximum of
64 bytes, to|be used by SCSI ports that support that SCSI transport protocol.

The SCSI initiator device assigns a task identifier value for each |_T_L_Q nexus ip4 way that ensures that the
nexus uniqueness requirements stated in this subclause are met. SCSI transpest protocols may define additional
restrictions on task identifier assignments (e.g., requiring task identifier to. € unique per |_T nexus or per |_T_L
nexus, or sharing task identifier values with other uses such as task pdhagement functions).

4.7.3 Nexus usage rules

An I_T_L_Q nexus that is in use (i.e., during the intez7al bounded by the events specified in 5.5) shall be unique,
as seen by the SCSI initiator port originating the<ommand and the logical unit to which the command was
addressed, otherwise an overlapped commzid condition exists (see 5.8.3). An |_T_L_Q nexus is unique if
or more of its components is unique withih the specified time interval.

The SCSl initiator device shall n
values for the target port idep#

reate more than one task from a specific SCSI initiator port having /dentical
ier, logical unit number, and task identifier.
4.8 SCSI p

Sl port configurations

A SCSI device may contain only SCSI target ports, only SCSl initiator ports, or any co
the port configurations possible for a SCSI device are shown in figure 24.

/Abination of ports. Some of
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T |Author: Brocade Subject: Highlight Date: 10/31/2007 3:09:20 PM

- Brocade-001
The text in SAM-4 rev 13, clause 4.7.2
“The task identifier (i.e., the Qin an I_T_L_Q nexus) represents a task, allowing many uniquely identified tasks to be outstanding at once. Each SCSI transport protocol defines the size of the task identifier, up to a
maximum of 64 bytes, to be used by SCS porls that support that SCSI transport protocol.”
Has been changed to read something like:
“The Task Identifer (.., the Qin an |_T_L_Q nexus) uniquely identifies a task,.."
1 do not believe that s precisely correct. Tt only identifies the task uniquely within the context of  particular |_T_L nexus. As an example, see SPI-3's use of the Message Out and Message In to provide the Q value, which
is only valid for a particular |_T_L nexus. As a second example, consider FCP, that uses X_ID between a singie initator and target as the identifier, but where the same X_ID may appear on other commands from a
different initator to the same

As a result, the proper wording would be something lke:
“The Task Identifer (.., the Qin an I_T_L_Q nexus) uniquely identifies a task in the context of a particular I_T_L nexus, "

Status
George Penokie Accepted 12/17/2007 10:59:10 AM -06'00"
Author: George Penokie Subject: Note Date: 12/17/2007 11:24:26 AM -06'00"

¥ Changed to <<A command identifier (i.e., the Q in an |_T_L_Q nexus) is assigned by a SCSI initiator device to uniquely identify one command in the context of a

particular I_T_L nexus, allowing more than one command to be outstanding for that |_T_L nexus at the same time. >>

uAuihcr: Seagate Subject: Rectangle Date: 3/24/2008 2:06:14 PM

This << 64 bytes >> should be << 64 bits >>

Status
George Penokie Accepted 3/24/2008 2:06:12 PM
Author: relliott Subject: Highlight Date: 10/8/2007 7:25:41 PM

A SCSI device may contain only SCSI target ports, only SCSI inftiator ports, or any combination of ports.
shb

A'SCSI device shall contain only SCS! target ports, only SCS! initiator ports, or any combination of ports
Status

George Penokie Rejected 12/21/2007 10:21:44 AM -06'00"
Author: George Penokie Subject: Note Date: 12/21/2007 10:21:25 AM -06'00"

¥ Changed to << A SCSI device contains only the following combinations of SCSI ports:
all SCS! target ports;
all SCS! initiator ports; or
any combination of SCSI target ports and SCS! initiator ports. >>

Author: George Penokie Subject: Note Date: 12/21/2007 10:20:09 AM -06'00"

Change the term << port >> to << SCSI port >>

Status

George Penokie Accepted 12/21/2007 10:20:01 AM -06'00"
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Page: 58
SCSI Device Model 1 Author: relliott Subject: Highlight ___Date: 10/8/2007 7:26:20 PM
Initiator Model Target Model Containing Target Device Target Model With Multiple Ports Move "a single" into each of a) b) and c) to improve readability
SCS| Device SCSI Device ands'g';?g)r [.)eVICe SCSI Device SAatuGseorge Penokie Rejected 12/19/2007 5:08:07 PM -06'00"
evice
SCSI Initiator SCSI Target SCSI Initiato]  SCSI Target
Device Device Device Device SCSI Target Device
Appli- Logical Appli- Logical Logical
cation Unit cation Unit Unit
Client Client
4 [A]A
 — —
SCSI|Port SCSI|Port] SCSI Port L scsl[Port || | SC4I Port
5 5 5 5 5 s
5 : 5 £ £y <
% :19’3 Task ﬁ uE:’ Task aéu Task ag’: Task
E ©  |Router g & |Router ©  |Royr &  [Router
7] 7] 7] 7] 7] 7]
O O O O
8 7] 8 (7] (7] (7]
Service Service Service Service Service
Delivery Delivery Delivery Delivery Delivery
Subsystem Subsystem Subsystem Subsystem Subsystem

Figure 24 — SCSI deviceAunctional models
4.8.2 SCSI devices with multiple ports

The model for a SCSI device with multiple ports is a single:

a) SCSI target device (see 4.5.14) with multiple SCSI target ports;

b) SCSl initiator device (see 4.5.9) with multiple SCSI initiator ports; or

c) SCSI device containing a SCSI initiator device and a SCSI target device, and multiple SCSI ports.
The identifiers representing the SCSI ports shall meet the requirements for initiator port identifiers (see 4.5.9) or
target port identifiers (see 4.5.14). 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 a SCSI target
port is servicing a SCSl| initiator port.

4.8.3 Multiple port SCSI target device structure
Figure 25 shows the structure of a SCSI target device with multiple SCSI ports each containing a SCSI target

port. Each SCSiI target port contains a task router that is shared by a collection of logical units. Each logical unit
contains a single task manager and a single device server.
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SCSI Device
SCSI Target Device SCSI Port
SCSI Target
Port Service
— 1 Delivery
Subsystem
Logical SCSI Port
Unit SCSI Target
Port Szfvice
Task Delivery
Rou@ér| |Subsystem
SCSI Port
SCSI Target
Port Service
L Delivery
Subsystem

Figure 25 — Multiple port target SCSI device structure model

Two-way communications shall be possible between all logical units and all SCSI target ports, however,
communications between any logical unit and any SCSI target port may be inactive. Two-way communications
shall be available between each task manager and all task routers. Each SCSI target port shall accept
commands sent to LUN 0 or the REPORT LUNS well-known logical unit and the task router shall route them to a
device server for processing. REPORT LUNS commands (see SPC-4) shall be accepted by the logical unit with
the logical unit number zero or the REPORT LUNS well-known logical unit from any SCSI target port and shall
return the logical unit inventory available via that SCSI target port. The availability of the same logical unit
through multiple SCSI target ports is discovered by matching logical unit name values in the INQUIRY command
Device Identification VPD page (see SPC-4).

4.8.4 Multiple port SCSI initiator device structure

Figure 26 shows the structure of a SCSI initiator device with multiple SCSI ports each containing a SCSI initiator
port. Each SCSil initiator port is shared by a collection of application clients.
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1| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:23 PM

~"Two-way communications shall be possible between all logical units and all SCSI target ports, however, communications between any logical unit and any SCSI target port may
be inactive. Two-way communications shall be available between each task manager and all task routers. Each SCS! target port shall accept commands sent to LUN 0 or the
REPORT LUNS well-known logical unit and the task router shall route them to a device server for processing. REPORT LUNS commands (see SPC-4) shall be accepted by the
logical unit with the logical unit number zero or the REPORT LUNS well-known logical unit from any SCSI target port and shall return the logical unit inventory available via that
SCS! target port. The availability of the same logical unit through multiple SCSI target ports is discovered by matching logical unit name values in the INQUIRY command Device
Identification VPD page (see SPC-4)."
sl
*Two-way communications shall be possible between all logical units and all SCS target ports in a SCSI device. However, communications between any logical unit and any
SCS| target port in a SCSI device may be inactive. Two-way communications shall be available between each task manager and all task routers in the SCSI target ports in the
SCSI device. Each SCS! target port in a SCSI device shall accept commands sent to LUN 0 or the REPORT LUNS well-known logical unit, and the task router in that SCSI
target port shall route the commands to a device server in a logical unit in the SCSI device for processing. REPORT LUNS commands (see SPC-4) shall be accepted by the
logical unit with the logical unit number zero or the REPORT LUNS well-known logical unit from any SCSI target port in the SCSI device, and the logical unit shall return the
logical unit inventory available via that SCS! target port. An application client determines the availability of the same logical unit through multiple SCS target ports in a SCSI
device by matching logical unit name values in the Device Identification VPD page (see SPC-4)."

Status
George Penokie Accepted 10/31/2007 3:19:50 PM
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SCSI Device

SCSI Port
Service

Delivery
SCSI Target Port Subsystem

SCSI Target Device

Logical
Unit

SCSI Port
SCSI Target Port

Service

SCSi Initiator Pot

SCSI Port
|scsl initiator Port

Service
Delivery
SCSI Initiator Device Subsystem

=

Figure 27 — Multiple port SCSI device struc

Two-way communications shall be possible between all logical unitzand all SCSI target ports, however,
communications between any logical unit and any SCSI target z6rt may be inactive. Two-way communications
shall be possible between an application client and its assgzfated SCSl initiator port. Each SCSI target port shall
accept commands sent to LUN 0 or the REPORT LUNZ Wwell-known logical unit and the task router shall route
them to a device server for processing. REPORT LI4NS commands (see SPC-4) shall be accepted by the logical
unit with the logical unit number zero or the REZORT LUNS well-known logical unit from any SCSI target port
and shall return the logical unit inventory g~
unit through multiple SCSI target ports *$”discovered by matching logical unit name values in the INQUIRY
>

A SCSil target device may be connected to multiple SCSI domains such that a SCS| initiator port is only able to
communicate with its logical units using a single SCSI target port. However, SCSI target devices with multiple
SCSI ports may be configured where application clients have the ability to discover that one or more logical units
are accessible via multiple SCSI target ports. Figure 28 and figure 29 show two examples of such configurations.

Figure 28 shows a SCSI target device with multiple SCSI ports each containing a SCSI target port participating in
a single SCSI domain with two SCSl initiator devices. There are three SCSI devices, one of which has two SCSI
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Page: 61
Author: suhlerp Subject: Sticky Note  Date: 10/23/2007 6:19:34 PM
Too much white space here
Status
George Penokie Accepted 10/31/2007 3:20:18 PM
1| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:34 PM

*Two-way communications shall be possible between all logical units and all SCSI target ports, however, communications between any logical unit and any SCSI target port may
be inactive. Two-way communications shall be available between each task manager and all task routers. Each SCSI target port shall accept commands sent to LUN 0 or the
REPORT LUNS well-known logical unit and the task router shall route them to a device server for processing. REPORT LUNS commands (see SPC-4) shall be accepted by the
logical unit with the logical unit number zero or the REPORT LUNS well-known logical unit from any SCS! target port and shall return the logical unit inventory available via that
SCSl target port. The availability of the same logical unit through multiple SCSI target ports is discovered by matching logical unit name values in the INQUIRY command Device
Identification VPD page (see SPC-4)."

slb

*Two-way communications shall be possible between all logical units and all SCS! target ports in a SCS! device. However, communications between any logical unit and any
SCS target port in a SCSI device may be inactive. Two-way communications shall be available between each task manager and all task routers in the SCS! target ports in the
SCSI device. Each SCS| target port in a SCSI device shall accept commands sent to LUN 0 or the REPORT LUNS well-known logical unit, and the task router in that SCSI
target port shall route the commands to a device server in a logical unit in the SCSI device for processing. REPORT LUNS commands (see SPC-4) shall be accepted by the
logical unit with the logical unit number zero or the REPORT LUNS well-known logical unit from any SCS target port in the SCSI device, and the logical unit shall return the
logical unit inventory available via that SCS! target port. An application client determines the availability of the same logical unit through multiple SCS target ports in a SCSI
device by matching logical unit name values in the Device Identification VPD page (see SPC-4)."

Status
George Penokie Accepted 10/31/2007 3:24:05 PM
Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:56 PM

A SCST target device may be connected to multiple SCSI domains such that a SCSI initiator port is only able to communicate with its logical units using a single SCSI target
port."

"A SCS! target device may have SCSI target ports connected to different SCSI domains such that a SCS! initiator port is only able to communicate with the logical units in the
SCS! target device using the SCS! target ports in a single SCSI domain."

Status

George Penokie Accepted 10/31/2007 3:26:34 PM
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target ports, and two of which have one SCSl initiator port each. There are two target port identifiers and two
initiator port identifiers in this SCSI domain. Using the INQUIRY command Device Identification VPD page (see
SPC-4), the application clients in each of the SCSI initiator devices have the ability to discover if the logical units
in the SCSI target devices are accessible via multiple SCSI target ports and map the configuration of the SCSI
target device.

SCSI Domain
SCSI device
SCS! devie!|
SCSI target device
SCSI Port 'SCSI Portl SCSl initiator Zévice
SCSI Target
Port SCslI -
Task Initiator Appli-
Port |~ cation
Logical Service Client
ogica Delivery
Unit Sub-
SCSI Port system
SCSI Target
Port
Task S_(?SI Appli-
Initiator cation
Port Client
SCSI Portl scs initiator device
SCSI device

Figure 28 — SCS¥target device configured in a single SCSI domain

Figure 29 shows a SCSI target Z&évice with multiple SCSI ports each containing a SCSI target port participating in
two SCSI domains and a SC4I initiator device with multiple SCSI ports each containing a SCSl initiator port
participating in the samevo SCSI domains. There is one SCS| target device with two SCSI target ports and one
SCSil initiator device yith two SCSl initiator ports. There is one target port identifier and one initiator port identifier
in each of the twg/4CS| domains. Using the INQUIRY command Device Identification VPD page (see SPC-4),
the applicatiopAlients in the SCSI initiator device have the ability to discover that logical units in the SCSI target
device are4ccessible via multiple SCSI initiator ports and multiple SCSI target ports and map the configuration.
However, application clients may not be able to distinguish between the configuration shown in figure 29 and the
configuration shown in figure 30.
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T |Author: relliott Subject: Highlight Date: 10/8/2007 7:27:49 PM

‘application clients may not be able to distinguish between
s

application clients are not required to be able to distinguish between

Status
George Penokie Rejected 12/19/2007 5:10:29 PM -06'00"
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Figure 30 shows the same conf
single SCSI domain.
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‘get device configured in multiple SCSI domains

Uration as figure 29 except that the two SCSI domains have been replaced by a
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system ient
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Figure 30 — SCSI target device and SCSl initiator device configured in a single SCSI domain

This model for application client determination of multiple SCSI target port configurations relies on information
that is available only to the application clients via commands.
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Author: relliott

Subject: Note

Date: 10/29/2007 1:04:52 AM

in figure 30 and its predecessors, add color to at least the logical unit boxes.
Status

George Penokie Accepted

10/31/2007 3:53:47 PM
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4.8.7 SCSI target device view of a multiple port SCSI initiator device

Page: 64

This standard does not require a SCSI target device to have the ability to detect the presence of a SCSI initiator
device with multiple SCSI initiator ports. Therefore, a SCSI target device handles a SCSI initiator device with
multiple SCSI initiator ports exactly as it would handle multiple separate SCSI initiator devices (e.g., a SCSI
target device handles the configurations shown in figure 29 and figure 30 in exactly the same way it handles the
configuration shown in figure 28).

NOTE 6 - The implications of this view of a SCSI initiator device are more far reaching than are immediately

apparent (e.g., after a SCS| initiator device makes a persistent exclusive access reservation via one SCSI
initiator port, access is denied to the other SCSI initiator port(s) on that same SCSI initiator device).

4.9 The SCSI model for distributed communications

The SCSI model for communications between distributed objects is based on the technique of layering as shown
in figure 31.

SCSiI Initiator Device SCSI Target Device
1/0 System 1/0 System
Scsi f‘fy";'fam" scsl | SCSlApplication |  scsl gg:?jgg
Application | Protocol "1 Application
(SAL)
A Protocol Service A
Interface
SCSI Transport| . SCSI Transport  _ [SCSI Transport Scsl
STPL Protocol | Protocol o Protocol Transport
Services Services Protocol
A Interconnect A Standard
; Service Interface ;
Interconnect Interconnect
Interconnect Interconnect
Layer . . Standard
Services Services
4 Interconnect 4

Figure 31 — Protocol service reference model

The layers in this model and the specifications defining the functionality of each layer are denoted by horizontal
sequences. A layer consists of peer entities that communicate with one another by means of a protocol. Except
for the interconnect layer, such communication is accomplished by invoking services provided by the adjacent
layer. The following layers are defined:

a) SAL: Clients and servers that originate and process SCSI I/O operations by means of a SCS| application
protocol;

b) STPL: Services and protocols through which clients and servers communicate; and

c) Interconnect layer: Services, signaling mechanism and interconnect subsystem used for the physical
transfer of data from sender to receiver. In the SCSI model, the interconnect layer is known as a service
delivery subsystem.

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

64 Working Draft SCSI Architecture Model - 4 (SAM-4)

1| Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:10:07 AM

“"This standard does not require a SCSI target device to have the ability to detect the presence of a SCSI initiator device with multiple SCSI initiator ports. Therefore, a SCSI
target device handles a SCSI inifiator device with multiple SCS! initiator ports exactly as it would handle multiple separate SCS! initiator devices (e.g., a SCSI target device
handles the configurations shown in figure 29 and figure 30 in exactly the same way it handles the configuration shown in figure 28)."
slb
*This standard does not require a SCS target device to be able to detect that a SCS initiator device contains more than one SCS! initiator port. In the cases where a SCSI
target device does not detect that a SCS! iniiator device contains more than one SCS! initiator port, the SCS target device interacts with the SCSI initiator device as if each
SCS! initiator port was contained in a separate SCS! initiator device (e.g., a SCS! target device operates in the configurations shown in figure 29 and figure 30 in the same way it
operates i the configuration shown in figure 28)."

Status
George Penokie Accepted 10/31/2007 3:57:13 PM
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5 SCSI command model

5.1 The Execute Command procedure call

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

Service Response = Execute Command (IN (I_T_L_Q Nexus, CDB, Task Attribute,

Priority]), OUT ( [Data-In Buffer], [Sense Data], [Sense Zata Length],
Status, [Retry Delay Timer] ))

Input arguments:

I_T_L_QNexus: The |_T_L_Q nexus identifying $%€ task (see 4.7).

CDB: Command descriptor blgeK’(see 5.2).

Task Attribute:
Data-In Buffer Size: 7 uffer (see
=<ih Buffer Size to include
Data-Out Buffer: ion to be sent to the logical unit
AT =ed to ppgcess the command). The buffer size
uffer Sizg/argument. The content of the buffer shall
ifetime of the/Command (see 5.5) as viewed by the
Data-Out Buffer Size: ; for data transfers from the Data-Out Buffer (see

When the CRN is used, all sequential commands of an |_T_L nexus shall
include a CRN argument that is incremented by one. The CRN shall be set to
@ one for each I_T_L nexus involving the SCSI port after the SCSI port receives a

hard reset or detects |_T nexus loss. The CRN shall be set to one after it
reaches the maximum CRN value supported by the protocol. The CRN value
zero shall be reserved for use as defined by the SCSI transport protocol. It is not
an error for the application client to provide a CRN when CRN is not supported
by the SCSI transport protocol or logical unit.

Task Priority: The priority assigned to the task (see 8.7).
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T |Author: relliott Subject: Highlight Date: 10/29/2007 10:06:17 AM

A buffer containing
This sentence should reference 5.4.3, where the buffer is described in more detail.
Status

George Penokie Accepted 10/31/2007 4:03:32 PM
Author: relliott Subject: Highlight Date: 12/10/2007 4:44:00 PM -06'00"

sequential commands
shb
commands sent on an

("sequential” sounds like SSC)

Status
George Penokie Accepted 12/21/2007 10:28:24 AM -06'00"
Author: George Penokie Subject: Highlight Date: 12/21/2007 11:19:17 AM -06'00"

Add the following to the CRN definition << See the SCSI transport protocol standards for rules regarding CRN checking.
>>

Status

George Penokie Accepted 12/21/2007 11:19:34 AM -06'00"
Author: relliott Subject: Note Date: 10/27/2007 1:55:00 PM

Does power loss expected have any impact on CRN?

Status
George Penokie Rejected 12/21/2007 10:31:15 AM -06'00"
Author: George Penokie Subject: Note Date: 12/21/2007 10:31:09 AM -06'00"

~ It'should be the same thing that happens if a CLEAR QUEUE is issued. Which has no impact so therefore CRN should not be impacted by a power loss expected.
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Output arguments: Page: 70
T |Author: relliott Subject: Highlight Date: 10/29/2007 10:06:33 AM
Data-In Buffer: A buffer to contain command specific information returned by the logical unit by ~Abuffer to contain
the time of command completion. The Execute Command procedure call shall This sentence should reference 5.4.3, where the buffer i described in more detail.
not return a status of GOOD or CONDITION MET unless the buffer contents are
valid. The application client shall treat the buffer contents as invalid unless the SlatuGseorge Penokio Acoeptsd 10/31/2007 4:05:24 PM
command completes with a status of GOOD or CONDITION MET. While some | Author: relliott Subject: Highlight Date: 10/29/2007 10:08:03 AM
Sense Data

valid data may be present for other values of status, the application client should
rely on additional information from the logical unit (e.g., sense data) to determine
the state of the buffer contents. If the command ends with a service response of
SERVICE DELIVERY OR TARGET FAILURE, the application client shall consider.
buffer to be undefined.

shb
Sense Data (see 5.8.6)

The Data-In Buffer Size field description points to 5.4.3, so the Sense Data Length field description should point to 5.8.6

Status
George Penokie Accepted 10/31/2007 4:06:37 PM
T |Author: relliott Subject: Highlight Date: 10/10/2007 2:09:40 PM

output parameters
slb

Sense Data: A buffer containing sense data returned in the same |_T_L &' nexus transaction
(see 3.1.51) as a CHECK CONDITION status (see 5:876). The buffer length is
indicated by the Sense Data Length argumert-1f the command ends with a
service response of SERVICE DELIVERY.SR TARGET FAILURE, the application client
shall consider the sense data to-5€ undefined.

output arguments

Status

George Penokie Accepted 10/31/2007 4:07:49 PM

Author: relliott Subject: Note Date: 10/10/2007 4:17:43 PM
After first sentence in 5.2, add "CDB formats are defined in SPC-4."

Sense Data Length: The length in bytes of the Sense Data.

Status: A one-byte field containing command completion status (see 5.3). If the Status
. . . George Penokie Completed 10/31/2007 4:10:55 PM
command ends with a service response of SERVICE DELIVERY OR TARGEL#AILURE, ey Author: George Penokie Subject: Note Date: 10/31/2007 4:10:45 PM

~7 Changed "The CDB defines the operation to be performed by the device server." to "The CDB defines the operation to be performed by the device server. See SPC-4 for

the application client shall consider status to be undefined. e e o

Retry Delay Timer: Additional information about the indicated status code (see 5,27

| Author: relliott Subject: Highlight Date: 10/29/2007 11:13:55 AM
R . ~ parameter
Service Response assumes one of the following values: sl
field
. . P . Status
TASK compLETE: A logical unit response indicating that the tasl#fias ended. The Status argyment George Penokie Accepted 10/31/2007 4:12:04 PM
shall have one of the values specified in 54 1| Author: relliott Subject: Highlight Date: 10/10/2007 7:58:20 PM
u p e ‘OPERATION CODE

. . N /b
SERVICE DELIVERY OR  The command has been ended due 4 a service delivery failure (s SPERATION CODE field

TARGET FAILURE: SCSI| target device malfunction. All output parameters are invalig”/

Status
. George Penokie Accepted 10/31/2007 4:12:09 PM
The SCSI transport protocol events corresponding to a response of TASK COMPLETE or SER> | Author: suhlerp Subject: Cross-Out __Date: 10/25/2007 6:59:49 PM
TARGET FAILURE shall be specified in each SCSI transport protocol standard. -
Status
George Penokie Accepted 10/31/2007 4:14:08 PM
Author: suhlerp Subject: Inserted Text Date: 10/25/2007 7:00:02 PM

~ determinant

5.2 Command descriptor block (CDB)

Status

George Penokie Completed 10/31/2007 4:14:43 PM
) ) - Author: George Penokie Subject: Note Date: 10/31/2007 4:14:39 PM
The CDB defines the operation to be performed by L= 7 Deleted the term "determinate”

For all commands, if the logical unit ¢ > 2z ihe logical unit shall not

command determirateATne location of the SERVICE ACTION field in the CDB varies depending on the operation
code value.

All CDBs shall contain a CONTROL byte (see table 24). The location of the CONTROL byte within a CDB depends
on the CDB format (see SPC-4).
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Table 24 — CONTROL byte

T10/1683-D Revision 13

Page: 71

Bit 7

6 5

4

3

2 1 0

Vendor specific

Reserved

NACA Obsolete | Obsolete

All SCSI transport protocol standards shall define as mandatory the functionality needed for a logical unit
implement the NACA bit.

The NACA (Normal ACA) bit specifies whether an auto contingent allegiance (ACA) is established if the command
returns with CHECK CONDITION status. An NACA bit set to one specifies that an ACA shall be estabiisnea. AR
NACA bit set to zero specifies that an ACA shall not be established. The actions for ACA are specified in 5.8.2.
Actions that may be required when an ACA is not established are described in 5.8.1. All logical units shall
implement support for the NACA value of zero and may support the NACA value of one (i.e., ACA). The ability to
support a NACA value of one is indicated with the NORMACA bit in the standard INQUIRY data (see SPC-4).

If the NACA bit is set to one but the logical unit does not support ACA, the command shall be terminated with
CHECK CONDITION status, with the sense key set to ILLEGAL REQUEST, and the additional sense code set to
INVALID FIELD IN CDB.

5.3 Status

5.3.1 Status codes

The status codes are specified in table 25. Status shall be sent from the device server to the application client
whenever a command ends with a service response of TASK COMPLETE.

Table 25 — Status codes

Status Code | Status Task Ended Servir'ﬁesponse
00h GOOD Yes TASK COMPLETE
02h CHECK CONDITION Yes TASK COMPLETE
04h CONDITION MET Yes TASK COMPLETE
08h BUSY es TASK COMPLETE
10h Obsolete
14h Obsolete
18h RESERVATION CONFL} Yes TASK COMPLETE
22h Obsolete
28h Yes TASK COMPLETE
30h Yes TASK COMPLETE
40h Yes TASK COMPLETE

All other codes1{”Reserved

Definitions fzr"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 sense data has been delivered in the buffer defined by the
Sense Data argument to the Execute Command procedure call (see 5.8.6). Additional actions that are required
when CHECK CONDITION status is returned are described in 5.8.1.

Working Draft SCSI Architecture Model - 4 (SAM-4)
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T |Author: relliott Subject: Highlight Date: 12/11/2007 11:08:08 AM -06'00"

~returns with CHECK CONDITION status
s/b

is terminated with CHECK CONDITION status

or
ends with CHECK CONDITION status

Status
George Penokie Rejected 12/11/2007 11:09:12 AM -06'00"
<y Author: George Penokie Subject: Note Date: 12/26/2007 1:38:39 PM -06'00"
¥ Changed to << terminates with CHECK CONDITION status >> Do this globally. The term << terminates >> is used in all cases in which a command or task management
function abnormatly ends. The term << completes >> is used in any case in which a command o task management function successfully completes.

Subject: Highlight Date: 10/8/2007 7:06:00 PM

Author: relliott
An NACA bit
s/b

a NACA bit

=

(Iast line of this paragraph uses "a naca" so it must be pronounced "a nak-ka")
Status
George Penokie Accepted
Author: George Penokie
7 Make this change globally

12/26/2007 1:46:22 PM -06'00"
Subject: Note Date: 12/21/2007 10:38:22 AM -06'00"

- | Author: relliott
An NACA bit
s/b
A NACA bit

Subject: Highlight Date: 10/8/2007 7:06:21 PM

Status

George Penokie Accepted 12/26/2007 1:46:34 PM -06'00'
Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:11:08 AM
"This status indicates that the device server has successfully completed the task."

=

"This status indicates that the device server has completed the task without error."

Statu:

s
George Penokie Accepted 10/31/2007 4:16:37 PM
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CONDITION MET. The use of this status is limited to commands for which it is specified (see the PRE-FETCH
commands in SBC-3).

legieaanit s
<—appiicauon client recovery action is to issue the

BUSY. This status indicates that the logical unit is busy. This status shall be returned whenever =
temporarily unable to accept a command. The recommends
command again at a later

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command with
BUSY status shall cause a unit attention condition to be established for the SCSI initiator port that sent the
command with an additional sense code set to PREVIOUS BUSY STATUS unless a PREVIOUS BUSY STATUS
unit attention condition already exists.

Retry GeiaytreLwhen supportea Dy g proiocon, ray-provide-the SCSI initiator port with more information on

when the command should bé Tetrars=itted (see table 26).
RESERVATION CONFLICT. Thisstatus shall be returned whenevers-sammand attempts to access a logical

unit in a way that conflicts with an existing ressreation. (See the PERSISTENT RESERVE-SLT_command and
PERSISTENT RESERVE IN command in SPC-4.)

resources prevents accepii
returned.

task set. The application client may reissue the comx
been cleared.

5.3.2 Retry delay timer codes

The retry delay timer codes are specified in table 26 and provide additional information about f
status code.
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Page: 72

=

1| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:04 PM
~"ifthe UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command with BUSY status shall cause a unit attention condition to be
established for the SCSI initiator port that sent the command with an additional sense code set to PREVIOUS BUSY STATUS unless a PREVIOUS BUSY STATUS unit attention
condition already exists.”

slb

"If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), then completion of a command with BUSY status shall cause a unit attention condition to be
established for the I_T nexus on which the command was received with an additional sense code set to PREVIOUS BUSY STATUS unless a PREVIOUS BUSY STATUS unit
attention condition already exists."

Status
George Penokie Rejected 12/21/2007 10:48:19 AM -06'00"
sy Author: George Penokie Subject: Note Date: 12/21/2007 10:48:13 AM -06'00"

7 Changed to << If the ua_intick_ctr field in the Control mode page contains 11b (see SPC-4), completion of a command with BUSY status shall cause a unit aftention
condition to be established for the SCS! initiator port on the |_T nexus that sent the command with an additional sense code set to PREVIOUS BUSY STATUS unless a
PREVIOUS BUSY STATUS unit attention condition already exists. >>

| Author: Mark Evans, WDG Subject: Highlight Date: 10/29/2007 1:20:19 PM
"Retry delay timer,”
slb
"The retry delay timer,"
Status
George Penokie Accepted 10/31/2007 4:18:31 PM
1| Author: relliott Subject: Highlight Date: 10/8/2007 7:29:55 PM

~Retry delay timer, when supported by a protocol, may provide the SCSI initiator port with more information on when the command should be retransmitted (see table 26)
slb

Retry delay timer, when supported by a SCS! transport protocol, provides the SCSI inifiator port with more information about when the command should be retransmitted (see
table 26)

(same comment on both BUSY and TASK SET FULL descriptions)

Status
George Penokie Accepted 10/31/2007 4:21:42 PM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:39 PM

~"This status shall be returned whenever a command attempts to access a logical unit in a way that conflicts with an existing reservation.”

"This status shall be returned whenever a command is directed by an application client to access a logical unit in a way that conflicts with an existing reservation.”

Status

George Penokie Rejected 12/21/2007 10:51:57 AM -06'00"

oy Author: George Penokie Subject: Note Date: 12/11/2007 11:14:48 AM -06'00'

7 Rob does not like this wording I suggest << is sent by an application client to a logical unit in a way that conflicts with an >>
Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:46 PM

"If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command with RESERVATION CONFLICT status shall cause a unit
attention condition to be established for the SCSI initiator port that sent the command with an additional sense code set to PREVIOUS RESERVATION CONFLICT STATUS
unless a PREVIOUS RESERVATION CONFLICT STATUS unit attention condition already exists."

slb

"If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), then completion of a command with RESERVATION CONFLICT status shall cause a unit
attention condition to be established for the I_T nexus on which the command was received with an additional sense code set to PREVIOUS RESERVATION CONFLICT
STATUS unless a PREVIOUS RESERVATION CONFLICT STATUS unit attention condition already exists."

Status

George Penokie Rejected 12/21/2007 10:49:16 AM -06'00"
Author: George Penokie Subject: Note Date: 12/21/2007 10:49:09 AM -06'00"

~~ Changed to << If the ua_intick_ctrl field in the Control mode page contains 11b (see SPC-4), completion of a command with RESERVATION CONFLICT status shall
cause a unit attention condition to be established for the SCSI initiator port on the |_T nexus that sent the command with an additional sense code set to PREVIOUS
RESERVATION CONFLICT STATUS unless a PREVIOUS RESERVATION CONFLICT STATUS unit attention condition already exists. >>

1| Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:17:08 AM
7 prevents accepting a received task from that |_T nexus into the task set,”
slb
*...prevents the logical unit from accepting an additional task received from that I_T nexus into the task set,”
Status
George Penokie Accepted 10/31/2007 4:29:08 PM
| Author: Emulex Subject: Highlight Date: 10/30/2007 1:58:47 PM
Emuiex012

Page: 72 task set full end of second paragraph there is an extraneous “c" in sentence

Status
George Penokie Accepted 10/31/2007 4:30:15 PM
1 |Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:19:05 AM

., for each SCS] target port, allow at least one command from each SCSI iniiator port that has identified ftselfto the SCST target port in a SCS ransport protocol specific
manner (e.g.. login), or by the
slb

*(ie., a logical unit should allow at least one command into the task set for any |_T nexus that has been identified in a SCS! transport protocol specific manner (e.g.. a login), or
by the successful reception of a command)."

Status
George Penokie Accepted 12/21/2007 10:55:20 AM -06'00'
Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:27 PM
~"Retry delay timer,”
s

Comments from page 72 continued on next page
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“The retry delay timer,"

. PO . 0 I Statt
CONDITION MET. The use of this status is limited to commands for which it is specified (see the PRE-FETCH “ uGseorge Penokie Accepted 10/31/2007 4:31:03 PM
commands in SBC-B) | Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:36 PM

"If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command with TASK SET FULL status shall cause a unit attention
condition to be established for the SCS| initiator port that sent the command with an additional sense code set to PREVIOUS TASK SET FULL STATUS unless a PREVIOUS
TASK SET FULL STATUS unit attention condition already exists."

s/b

"If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), then completion of a command with TASK SET FULL status shall cause a unit attention
condition to be established for the I_T nexus on which the command was received with an additional sense code set to PREVIOUS TASK SET FULL STATUS unless a
PREVIOUS TASK SET FULL STATUS unit attention condition already exists."

BUSY. This status indicates that the logical unit is busy. This status shall be returned whenever a logical unit is
temporarily unable to accept a command. The recommended application client recovery action is to issue the
command again at a later time.

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command with
BUSY status shall cause a unit attention condition to be established for the SCSI initiator port that sent the S'““Gseo,ge Penokie Rejected 12/21/2007 10:57:09 AM -06'00° -
command with an additional sense code set to PREVIOUS BUSY STATUS unless a PREVIOUS BUSY STATUS 4y Author: George Penokie Subject: Note Date: 12/21/2007 10:57:05 AM -06:00

. . . . —¥ Changed to << If the ua_intick_ctrl field in the Control mode page contains 11b (see SPC-4), completion of a command with TASK SET FULL status shall cause a unit
unit attention condition already exists. attention condition to be established for the SCS! initiator port on gthe I_T nexus that sent the command with an additional sense code set to PREVIOUS TASK SET
FULL STATUS unless a PREVIOUS TASK SET FULL STATUS unit attention condition already exists. >>

Retry delay timer, when supported by a protocol, may provide the SCSI initiator port with morzinformation on

when the command should be retransmitted (see table 26).

RESERVATION CONFLICT. This status shall be returned whenever a command z{tempts to access a logical
unit in a way that conflicts with an existing reservation. (See the PERSISTENIZRESERVE OUT command and
PERSISTENT RESERVE IN command in SPC-4.)

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (z€e SPC-4), termination of a command with
RESERVATION CONFLICT status shall cause a unit attention 2ohdition to be established for the SCSI initiator
port that sent the command with an additional sense code =€t to PREVIOUS RESERVATION CONFLICT
STATUS unless a PREVIOUS RESERVATION CONF| STATUS unit attention condition already exists.

TASK SET FULL. When the logical unit has at lzast one task in the task set for an |_T nexus and a lack of task
set resources prevents accepting a received4ask from that I_T nexus into the task set, TASK SET FULL status
shall be returned. When the logical unit bds no task in the task set for an |_T nexus and a lack of task set
resources prevents accepting a receifed task from that |_T nexus into the task set, BUSY status should be
returned.

1

The logical unit should al at least one command in the task set for each supported |_T nexus (i.e., for each
SCSI target port, alloy~at least one command from each SCSI initiator port that has identified itself to the SCSI
target port in a SC&| transport protocol specific manner (e.g., login), or by the successful transmission of a ¢

command).

Retry dzfay timer, when supported by a protocol, may provide the SCSI initiator port with more information on
7 the command should be retransmitted (see table 26).

If the UA_INTLCK_CTRL field in the Control mode page contains 11b (see SPC-4), termination of a command with
TASK SET FULL status shall cause a unit attention condition to be established for the SCSI initiator port that
sent the command with an additional sense code set to PREVIOUS TASK SET FULL STATUS unless a
PREVIOUS TASK SET FULL STATUS unit attention condition already exists.

ACA ACTIVE. This status shall be returned as described in 5.8.2.2 and 5.8.2.3 when an ACA exists within a
task set. The application client may reissue the command on the same I_T nexus after the ACA condition has
been cleared.

TASK ABORTED. This status shall be returned when a task is aborted by a command or task management
function on another |_T nexus and the Control mode page TAS bit is set to one (see 5.6).

5.3.2 Retry delay timer codes

The retry delay timer codes are specified in table 26 and provide additional information about the reason for the
status code.
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27 September 2007

T10/1683-D Revision 13

Page: 73

Table 26 — Retry delay timer

Status code

Retry delay timer
code

Description

0000h

No addition information (i.e., the same as normal buss-

0001h - FFEFh

The number of 100 milliseconds increments the application
client should wait before sending another command to the
logical unit on any I_T nexus.

BUSY FFFOh - FFFDh | Reserved
The application client should stop sending commands on this
5o e P seneng
The logical unit is not able to accept the command because it —o-o
FFFFh L
servicing too many other |_T nexus.
0000h No Nn information (i.e., the same as normal b\sk set full)

TASK SET FULL 0001h - FFEFh indicated in the RETRY BDSLAY TIMER CODE field have)
elapsed; or
b) acommand addressed to the logitslunit on any |_T
nexus completes.
FFFOh - FFFFh | Reserved
GOOD 0000h - FFFFh | Reserved =)
CHECK CONDITION | 0000h - FFFFh | Reserved
CONDITION MET 0000h - FFFFh | Reserved
RESERVATION
CONFLICT 0000h - FFFFh | Reserved
ACA ACTIVE 0000h - FFFFh | Reserved
TASK ABORTED 0000h - FFFFh | Reserved

5.3.3 Status precedence

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

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

A

B) POWER ON OCCURRED;
C) SCSIBUS RESET OCCURRED;
D) MICROCODE HAS BEEN CHANGED;

E

F) DEVICE INTERNAL RESET; or
G) |_T NEXUS LOSS OCCURRED;

3) A RESERVATION
and
4) A status of:

CONFLICT status;

POWER ON, RESET, OR BUS DEVICE RESET OCCURRED;

BUS DEVICE RESET FUNCTION OCCURRED;

A) CHECK CONDITION, for any reason not listed in 2);
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T |Author: relliott Subject: Highlight Date: 10/27/2007 1:23:42 PM

~Retry delay timer
slb
either

a) Retry delay time. Reason: the timer is the entity initialized to this value, not the value itself.

or
b) Additional status code. Reason: it is likely that this field will have a different meaning if used by any of the other status codes. A more generic name would be clearer. There
can still be a "retry delay timer" that uses this code value for BUSY and TASK SET FULL.

Status
George Penokie Completed 12/14/2007 4:31:59 PM -06'00'
Author: George Penokie Subject: Note Date: 12/17/2007 10:41:56 AM -06'00'
<2 Changed all << relry delay imer >> to << additional status qualifier >>.
| Author: relliott Subject: Highlight Date: 10/29/2007 9:41:10 AM
busy
sb
BUSY
Status
George Penokie Accepted 10/31/2007 4:33:03 PM
Author: relliott Subject: Note Date: 10/29/2007 9:48:15 AM

Some designs cannot return this information on a per |_T_L basis, but can return it on a per |_T basis. The target device should be able to return whichever scope it wants
(perhaps with a "should" preferring the |_T_L scope)

Either:
a) Add a bit indicating scope (logical unit, target port, target device). This requires changing the transport protocols.

b) redefine the code values:

0001h - 4FFFh wait for this logical unit (any I, any T, this L)
5000h - 9FFFh wait for this target port (any I, this T, any L)
A00Oh - EFFFh wailt for this target device (any I, any T, any L)
FOOOh - FFEFh reserved

The current maximum of FFEFh is 65519, so the current field supports 6551.9 seconds (109 minutes). Reducing that range by a third shouldn't overload a fabric with retries.
Lack of results on a google search hints that this has not been widely implemented yet, so a change may still be viable
Status

George Penokie Rejected 1/17/2008 7:12:54 PM -06'00"
Author: George Penokie Subject: Note Date: 1/17/2008 1:53:52 PM -06'00"

7 Make this with a 2 bit field that would be the 2 MSBs of the retry delay timer. Where 00 - logical unit , 01 - target port, 10 - target device, 11 - Reserved. Look into using
the LSB for legacy reasons if necessary.

| Author: relliott Subject: Highlight Date: 10/29/2007 9:40:40 AM
~ addition
slb
additional
Status
George Penokie Accepted 10/31/2007 4:34:31 PM
T |Author: relliott Subject: Highlight Date: 10/29/2007 9:41:19 AM
task set full
s/b
TASK SET FULL
Status
George Penokie Accepted 10/31/2007 4:34:06 PM
Author: relliott Subject: Note Date: 10/16/2007 6:57:03 PM

Replace the GOOD through TASK ABORTED rows with:

All others 0000h - FFFFh Reserved

That covers all the reserved status codes (table 25 defines 256 total codes).
St

atus
George Penokie Rejected 12/21/2007 11:02:14 AM -06'00"
Author: George Penokie Subject: Note Date: 12/21/2007 11:02:09 AM -06'00"

~ Added a row that covers all other status code and made them reserved.
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B) GOOD; Page: 74

C) CONDITION MET; or Author: Network Appliance Subject: Note Date: 10/30/2007 10:34:15 AM

D) TASK ABORTED. From proposal 07-450 - Add the following to the end of section 5.3.3
Apending |_T nexus unit attention (e.g. REPORTED LUNS DATA HAS CHANGED) should be reported with a higher precedence than ILLEGAL REQUEST when an incorrect

LUN is addressed (see 5.8.4).

NOTE 7 - The names of the unit attention conditions listed in this subclause (e.g., SCSI BUS RESET
OCCURRED) are based on usage in previous versions of this standard. The use of these unit attention condition
names is not to be interpreted as a description of how the unit attention conditions are represented by any given
SCSi transport protocol.

Status
George Penokie Rejected 11/8/2007 7:05:19 PM-0600
Author: George Penokie Date: 11/8/2007 7:03:07 PM -06'00'
¥ Added the following to section 5.3.3 " Any um( al(emlon condition that was established for all logical units should be reported with a higher precedence than a CHECK
CONDITION status with a sense key set to ILLEGAL REQUEST and an additional sense code set to LOGICAL UNIT NOT SUPPORTED.”

| Author: relliott Subject: Highlight Date: 11/20/2007 2:20:40 PM -06'00"

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

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

~/Combine the last 3 sentences into an a)b) list

Status
George Penokie Completed 11/20/2007 2:24:36 PM -06'00"
Author: George Penokie Subject: Note Date: 11/20/2007 2:24:31 PM -06'00"

¥ Replaced with: The following two groups of SCSI transport protocol services are described:
The SCS transport protocol services that support the delivery of the command and status (see 5.4.2); and
The SCS transport protocol services that support the data transfers associated with processing a command (see 5.4.3).

| Author: relliott Subject: Highlight Date: 10/8/2007 5:24:13 PM
Status
sib
status
Status
George Penokie Accepted 10/31/2007 4:35:56 PM
1 |Author: relliott Subject: Highlight Date: 10/8/2007 5:24:18 PM
Status
s/b
status
Status
George Penokie Accepted 10/31/2007 4:36:00 PM
| Author: relliott Subject: Highlight Date: 12/11/2007 11:20:03 AM -06'00"

SCSI command

5.4.2.1 Command and Status SCSI transport protocol services overview
since "SCSI" is not used anywhere else
All SCSI transport protocol standards shall define the SCSI transport protocol specific requirements for
implementing the Send SCSI Command request (see 5.4.2.2), the SCSI Command Received in<ication (see Status

5.4.2.3), the Send Command Complete response (see 5.4.2.4), and the Command Corziiete Received George Penokie Accepted 12/11/2007 11:20:18 AM -06'00"
confirmation (see 5.4.2.5) SCSI transport protocol services.

All SCSiI initiator devices shall implement the Send SCSI Command rezaést and the Command Complete
Received confirmation SCSI transport protocol services as defized in the applicable SCSI transport protocol
standards. All SCSI target devices shall implement the 8231 Command Received indication and the Send
Command Complete response SCSI transport prziocol services as defined in the applicable SCSI transport
protocol standards.

5.4.2.2 Send SCSI Commaz<transport protocol service request

An applicatiop-ziient uses the Send SCSI Command transport protocol service request to request that a SCSI
initiator port send a SCSI command.

Send SCSI Command transport protocol service request:

Send SCSI Command (IN (I_T_L_Q Nexus, CDB, Task Attribute, [Data-In Buffer Size],
[Data-Out Buffer], [Data-Out Buffer Size], [CRN], [Task Priority], [First
Burst Enabled] ))
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Input arguments:

I_T_L_Q Nexus:
CDB:
Task Attribute:

Data-In Buffer Size:

Data-Out Buffer:

Data-Out Buffer Size:
CRN:

Task Priority:
First Burst Enabled:

5.4.2.3 SCSI Command Receive

The task router (see 4.5.

7

SCSI Command Received transport protocol service indication:

SCSI Command Received

Input arguments:

I_T_L_Q Nexus:
CDB:
Task Attribute:

CRN:

Task Priority:
First Burst Enabled:

Working Draft SCSI Architecture Model - 4 (SAM-4)

ses the SCSI Command Received transport protocol service indication to notify a
task manager that it has received a SCSI command.

T10/1683-D Revision 13

Page: 75

T |Author: relliott Subject: Highlight Date: 12/11/2007 11:24:57 AM -06'00"

~Sequential commands
sl

The |_T_L_Q nexus identifying the task (see 4.7).

. commands sent on an
Command descriptor block (see 5.2). sequential”sounds ke SSC)

A value specifying one of the task attributes defined in 8.6. For specific
requirements on the Task Attribute argument see 5.1.

Status
George Penokie Accepted
' Author: relliott Subject: Highlight

12/11/2007 11:25:28 AM -06'00"
Date: 12/11/2007 11:27:50 AM -06'00"

~ SCSI command
slb
command

to match general usage

Status
George Penokie Accepted 12/11/2007 11:28:29 AM -06'00"
| Author: relliott Subject: Highlight Date: 12/11/2007 11:30:40 AM -06'00"

Also, saying the CRN shall be anything isn't really an appropriate rule for SCSI Command Received(). SCSI Command Receive() delivers the CRN that the command happens
to have arrived with.

If the target port is expected to check the CRN values and block them from running out of order, then it doesn't need to pass along the value to the device server - the order in
5.4.3). which it invokes SCS| Command Received () suffices. | don't think that's the way this is supposed to work though.
Status
George Penokie Rejected 12/21/2007 11:13:32 AM -0600°
ey Author: George Penokie ubject: Note Date: 12/21/2007 11:13:27 AM -06'00'

¥ Changed to << When a CRN argument is used, all commands on an |_T_L nexus include a CRN argument (see 5.1).
>> also made the same change in the Send SCSI Commands.

| Author: George Penokie Subject: Highlight Date: 12/11/2007 11:31:13 AM -06'00"

An argument specifying thata SCSI transport protocol specific number of bytes
from the Data-Out Buffer’shall be delivered to the logical unit without waiting for
the device server t&invoke the Receive Data-Out SCSI transport protocol

service.

~ sequential commands
s

commands sent on an

("sequential” sounds like SSC)

transport protocol service indication St

tatus
George Penokie Accepted 12/11/2007 11:31:13 AM -06'00"

(IN (I_T_L_Q Nexus, CDB, Task Attribute, [CRN], [Task Prior?
Burst Enabled] ))

The |_T_L_Q nexus identifying the task (see 4,
Command descriptor block (see 5.2).

A value specifying one of the task attybutes defined in 8.6. For specific
requirements on the Task Attributs
When a CRN argument is used, all sequential commands of an I_T_L nexus
shall include a CRN argument that is incremented by one (see 5.1).

The priority assigned to the task (see 8.7).

An argument specifying that a SCSI transport protocol specific number of bytes
from the Data-Out Buffer are being delivered to the logical unit without waiting
for the device server to invoke the Receive Data-Out SCSI transport protocol
service.
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5.4.2.4 Send Command Complete transport protocol service response

A device server uses the Send Command Complete transport protocol service response to request that a SCSI
target port transmit command complete information.

Send Command Complete transport protocol service response:

Send Command Complete (IN (I_T_L_Q Nexus, [Sense Data], [Sense Data Length], Status,
Service Response, [Retry Delay Timer] ))

Input arguments:

I_T_L_QNexus: Thel_T_L_Q nexus identifying the task (see 4.7).

Sense Data: If present, a Sense Data argument instructs the SCSI target port to returndense
data to the SCSl initiator port (see 5.8.6).

Sense Data Length: The length in bytes of the sense data to be returned to the SCSI inif/ator port.
Status: Command completion status (see 5.1).
Service Response: Possible service response information for the command (se#5.1).

Retry Delay Timer: The Retry Delay Timer code for the command (see 5.3.2J.
5.4.2.5 Command Complete Received transport protocol service confirmatio

A SCsSil initiator port uses the Command Complete Received transport protocol/Service confirmation to notify an
application client that it has received command complete information.

Command Complete Received transport protocol service confirmation:

Command Complete Received (IN (I_T_L_Q Nexus, [Data-In Bdffer], [Sense Data], [Sense Data
Length], Status, Service Response, [Retry Delay Timer] ))

Input arguments:

I_T_L_QNexus: Thel_T_L_Q nexus id

Data-In Buffer: A buffer containing
command compl

tifying the task (see 4.7).

Zommand specific information returned by the logical unit on
fon (see 5.1).

Sense Data: Sense data refdrned in the same |_T_L_Q nexus transaction (see 3.1.51) as a
CHECK COMDITION status (see 5.8.6).

Sense Data Length: The leng# in bytes of the received sense data.
Status: Compfand completion status (see 5.1).
Service Response: ice response for the command (see 5.1).

Retry Delay Timer: / The Retry Delay Timer code for the command (see 5.3.2).
5.4.3 Data transfer SCS)/transport protocol services

5.4.3.1 Introduction,
The data transfey/services described in 5.4.3 provide mechanisms for moving data to and from the SCSI initiator

port in response to commands transmitted using the Execute Command procedure call. All SCSI transport
protocol standards shall define the protocols required to implement these services.
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Page: 76

T |Author: relliott Subject: Highlight Date: 12/11/2007 11:34:00 AM -06'00"

transmitted using the Execute Command procedure call

commands are not transmitted using that. Commands are transmitted with Send SCSI Command () and received with SCSI Command Received().
Execute Command () is just an abstraction for the combination protocol services, including the data transfer protocol services.

st

atus.
George Penokie Rejected 12/21/2007 11:27:28 AM -06'00"
Author: George Penokie Subject: Note Date: 12/21/2007 11:27:23 AM -06'00"

¥ Changed to << The data transfer services described in 5.4.3 provide mechanisms for moving data to and from the SCSI initiator port while processing commands. >>
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The application client's Data-In Buffer and/or Data-Out Buffer each appears to the device server as a single, Page: 7
logically contiguous block of memory large enough to hold all the data required by the command (see figure 38).

. . -~ . ™ . . T |Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 3:24:19 PM
This standard allows either unidirectional or bidirectional data transfer. The processing of a command may “This standard assumes 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
require the transfer of data from the application client using the Data-Out Buffer, or to the application client using command*

s/b

"This standard assumes that the buffering resources available to a logical unit are limited, and the buffer in the logical unit may not be capable of containing all of the data
required to be transferred for one command.”

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

Status
George Penokie Accepted 10/31/2007 4:38:02 PM
| Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:27:40 AM
‘ ~"...media..."
shb
*...logical unit..."
Application Status
t . Client George Penokie Accepted 12/21/2007 11:32:47 AM -06'00'
Byte Count Buffer‘Off.
Requested by ™
Device Server

Buffer Size

Figure 38 — Modzifor Data-In and Data-Out data transfers

This standard assumes that the buf€ring resources available to the logical unit are limited and may be less than
the amount of data that is capziie of being transferred in one command. Such data needs to be moved between
the application client and the media in segments that are smaller than the transfer size specified in the command.
The amount of data moved per segment is usually a function of the buffering resources available to the logical
unit. Figure 38 shows the model for such incremental data transfers.

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

SCSi transport protocol service. This is modeled using Receive Data-Out protocol service calls for which the
SCSil transport protocol may have moved the first burst prior to the call.

SCSl transport protocols that define a first burst capability shall include the First Burst Enabled argument in their
definitions for the Send SCSI Command and SCSI Command Received transport protocol services. Logical
units that implement the first burst capability shall implement the FIRST BURST SIzE field in the
Disconnect-Reconnect mode page (see SPC-4).

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

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

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

Byte Count Requested

by Device Server: Number of bytes to be moved by the data transfer request.
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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.i
reliable indicator of highest byte transferred and shall not be used by a SCSI initiator device-s7SCSI target
device implementation to determine whether all data has been transferred.

All SCSI transport protocol standards shall define support for a resoiution of one byte for the Application Client
Buffer Size argument.

SCSl transport protocol standards may-geTfine restrictions on the resolution of the Application Client Buffer Offset

argument. SCSI transport nrstocol standards may define restrictions on the resolution of the Request Byte Count.
argument for any.c=ii 70 Send Data-In or any call to Receive Data-Out that does not transfer the last bytesithe
ApplicatierrClient Buffer.

successive transfers access a series of increasing, adjoining buffer se 's. Support for random buffer access
by a SCSI transport protocol standard is optional. A device serveriiplementation designed for any SCSI

device SCSI transport protocol service interactions are unspecified.

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

5.4.3.2 Data-In delivery service
5.4.3.2.1 Send Data-In transport protocol service request

A device server uses the Send Data-In transport protocol service request to request that a SCSI target port send
data.

Send Data-In transport protocol service request:

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

Input argument:
I_T_L_QNexus: Thel_T_L_Q nexus identifying the task (see 4.7).

Device Server Buffer: The buffer in the device server from which data is to be transferred.

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

Request Byte Count: Number of bytes to be moved by this request.
5.4.3.2.2 Data-In Delivered transport protocol service confirmation

A SCSiI target port uses the Data-In Delivered transport protocol service confirmation to notify a device server
that it has sent data.

78 Working Draft SCSI Architecture Model - 4 (SAM-4)

Page: 78

T |Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:43 PM

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

slb

Move this paragraph above the one that begins, "If a SCS! transport protocol supports random buffer access,"

Status
George Penokie Accepted 10/31/2007 4:39:44 PM
Author: relliott Subject: Highlight Date: 10/16/2007 7:11:11 PM

interactions
s/b
interactions for data transfers

Status
George Penokie Accepted 10/31/2007 4:41:49 PM
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Data-In Delivered transport protocol service confirmation:

Data-In Delivered (IN (I_T_L_Q Nexus, Delivery Result))

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

Input arguments:

I_T_L_QNexus: Thel_T_L_Q nexus identifyin

Delivery Result: ~an encoded valy
DELIVERY SUCC! € aata was delivere

DELIVERY FAILURE:A service delvery suos
attempting to deliver the data.

rrar accurred while

5.4.3.3 Data-Out delivery service

5.4.3.3.1 Receive Data-Out transport protocol service request

A device server uses the Receive Data-Out transport protocol service request to request that a SCSI target port
receive data.

Receive Data-Out transport protocol service request:

Receive Data-Out (IN (I_T_L_Q Nexus, Applicatio
Device Server Buffer )}

Input arguments: @

I_T_L_QNexus: The |_T_L_Q nexus identifying the task (see 4.7).

iient Buffer Offset, Request Byte Count,

Device Server Buffer: The buffer in the device server to which data is to be transferred.

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

Request Byte Count: Number of bytes to be moved by this request.
If the SCSI Command Received SCSI transport protocol service included a First Burst Enabled argument and
random buffer access is not supported, first burst data shall be transferred to the Device Server Buffer until all
first burst data has been transferred. If the SCSI Command Received SCSI transport protocol service included

a First Burst Enabled argument and random buffer access is supported, first burst data should be transferred to
the Device Server Buffer but first burst data may be re-transferred across a service delivery subsystem.

5.4.3.3.2 Data-Out Received transport protocol service confirmation

A SCSi target port uses the Data-Out Received transport protocol service confirmation to notify a device server
that it has received data.

Data-Out Received transport protocol service confirmation:

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

This confirmation notifies the device server that the requested data has been successfully delivered to its buffer,
or that a service delivery subsystem error occurred while attempting to receive the data.
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Page: 79

=]

T |Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:53:15 AM

"DELIVERY SUCCESSFUL:The data was delivered successfully.”
slb a space after the colon.

Status
George Penokie Accepted 10/31/2007 4:43:03 PM
1| Author: relliott Subject: Highlight Date: 10/16/2007 6:51:18 PM
T
s/b
:T
Status
George Penokie Accepted 10/31/2007 4:42:51 PM
Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:54:18 AM

~"DELIVERY FAILURE:A service delivery subsystem error occurred while
attempting to deliver the data.”
s/b a space after the colon.

Status
George Penokie Accepted 10/31/2007 4:44:17 PM
1| Author: relliott Subject: Highlight Date: 10/16/2007 6:51:11 PM
A
s/b
tA
Status
George Penokie Accepted 10/31/2007 4:43:57 PM
Author: Emulex Subject: Note Date: 10/30/2007 1:59:59 PM

Emulex-013
Page: 79 Receive Data-Out Input argument list: Put these arguments in the same order as in the service request above.

Status
George Penokie Accepted 10/31/2007 4:45:58 PM
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Input arguments: Page: 80

T |Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:55:08 AM

“"DELIVERY SUCCESSFUL:The data was delivered successfully.”
slb a space after the colon.

I_T_L_QNexus: Thel_T_L_Q nexus identifying the task (see 4.7).

atimg one of the following:

Delivery Result:

. Status
DELIVERY SUCCESSFUL:The data was delvered successt George Penokie Accepted  10/31/2007 4:46:31 PM
DELIVERY FAILUREAS=wvice delivery subsystem error occurred while T _AT“'“"" refiott Subject: Highlight __ Date: 10/16/2007 6:51:35 PM
attempting to receive the dat sl
:T
5.4.3.4 Terminate Data Transfer service stot
atus
George Penokie Accepted 10/31/2007 4:46:16 PM
Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 11:54:33 AM

5.4.3.4.1 Terminate Data Transfer service overview

“*DELIVERY FAILURE'A service delivery subsystem error occurred while
attempting to receive the data.”
s/b a space after the colon.

Status

George Penokie Accepted 10/31/2007 4:46:39 PM
| Author: relliott Subject: Highlight Date: 10/16/2007 6:51:42 PM
A
sib
A
Status
George Penokie Accepted 10/31/2007 4:46:34 PM
Author: relliott Subject: Cross-Out Date: 10/16/2007 7:08:32 PM

“/The terminate data transfer request and confirmation may be used by a task manager {o terminate partially
completed transfers to the Data-In Buffer or from the Data-Out Buffer."

(o]

target port terminate data transfers.

Delete that and replace "device server” with "device server or task manager” in the next sentence

Status
George Penokie Accepted 12/21/2007 11:55:20 AM -06'00"
Author: George Penokie Subject: Note Date: 12/21/2007 11:55:12 AM -06'00"

Terminate Data Transfer transpori~grotocol service request:

—¥ Moved to section 5.4.3.1 and restated as << The STPL confirmed services specified in 5.4.3.4 are used by the task manager or device server to terminate partially
completed transfers to the Data-In Buffer or from the Data-Out Buffer. The Terminate Data Transfer SCSI transport protocol service requests that one or more Send
Data-In or Receive Data-Out SCS| transport protocol service requests be terminated by a SCS! target port. >> and deleted section 5.4.3.4.1

1| Author: relliott Subject: Highlight Date: 10/16/2007 7:08:07 PM

Terminate Data Transfer (IN ( Nexus))

Input argument:

device server
s/b
Nexus: An I_T nexus, |_T_L nexus, or I_T_L_Q nexus (see 4.7). device server or task manager

. . . . N allowing deletion of the first sentence in 5.4.3.4.1.
The SCSI target port terminates all transfer service requests for the specified nexus (e.g., if an I_T_L nexus is

e . . i . ™ Status
specified, then the SCSI target port terminates all transfer service requests from the logical unit for the specified George Penokie Accepted 12/21/2007 11:55:50 AM -06'00'
| Author: relliott Subject: Highlight Date: 10/16/2007 7:09:00 PM

SCSil initiator port).

~ device server
sib

5.4.3.4.3 Data Transfer Terminated transport protocol service confirmation device server or task manager
Status
. . . . . — George Penokie Accepted ) 12/21/2007 11:57:25 AM -06'00"
A SCSi target port uses the Data Transfer Terminated transport protocol service confirmation to notify a device 1| Author: relliott Subject: Highlight Date: 10/16/2007 7:09:13 PM

device server
slb
device server or task manager

server that it has terminated all outstanding data transfers for a specified nexus.

Data Transfer Terminated transport protocol service confirmation:
St

it
. @ uGsearge Penokie Accepted 12/21/2007 11:58:02 AM -06'00"
Data Transfer Terminated (IN ( Nexus ))

Input argument:

Nexus: An|_T nexus, |_T_L nexus, or |_T_L_Q nexus (see 4.7).

This confirmation is returned in response to a Terminate Data Transfer request whether or not the specified
nexus existed in the SCSI target port when the request was received. After a Data Transfer Terminated SCSI
transport protocol service confirmation has been sent in response to a Terminate Data Transfer SCSI transport
protocol service request, Data-In Delivered or Data-Out Received SCSI transport protocol service
confirmations shall not be sent for the tasks specified by the nexus.
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5.5 Task and command lifetimes

This subclause specifies the events delimiting the beginning and end (i.e., lifetime) of a task-er-pending
command from the viewpoint of the device server and application client.

Page: 81
| Author: relliott Subject: Cross-Out Date: 12/11/2007 11:37:17 AM -06'00"
~ Delete << task or pending >>
Status
George Penokie Accepted 12/11/2007 11:37:28 AM -06'00"
Author: relliott Subject: Note Date: 12/11/2007 3:56:31 PM -06'00"

The device server shall create a task upon receiving 2 €SS Sormmania Keceived maication.

The task shall exist until:

a) The device server sends a SCSI transport protocol service response for the task of TASK COMPLETE; or
b) The task is aborted as described in 5.6.

ion client task to interact with the task from the time the Send SCSI

clia

The appiicats nt maintains an ap .2
Command SCSI transport protocois
device responses:

a) A service response of TASK COMPLETE for that task;
b
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OCCURRED; BUS DEVICE RESET FUNCTION OC
NEXUS LOSS OCCURRED); or
C) MICROCODE HAS BEEN CHANGED.
c) Notification that the task manager has detected the use of a duplicate |_T_L_Q nexus (see 5.8.3];
) A service response of FUNCTION COMPLETE following an ABORT TASK task management function
directed to the specified task;
e) A service response of FUNCTION COMPLETE following an ABORT TASK SET or a CLEAR TASK SET task
management function directed to the task set containing that task;
f) A service response of FUNCTION COMPLETE following an |_T NEXUS RESET task management function
delivered on the I_T nexus used to deliver that task; or
A con resnonco of ElineTION cOMPIETE in response to a LOGICAL UNIT RESET task management
[% function directed to the logical unit.

If a service response of SERVICE DELIVERY OR TARGET FAILURE is received for a command (e.g., when an I_T
nexus loss is detected by the SCSl initiator port), the application client shall maintain an appiicatiea-client task to
interact with the task until the application client has determined that the task is no longer known to the device

server. An application client may determine that a task is no longer known to the device server by detecting:

a) Completion of an ABORT TASK task management function specifying that task;

b) Completion of an ABORT TASK SET or an |_T NEXUS RESET task management function on the I_T
nexus used to deliver that task; or

E};ompleuon Of @ CLEANR Ao oo ot SISALUNMT RESET task management function.

NOTE 8 - The names ort:e-wnit attention conditions listed in the subclause (e.g., SCSI BUS RESET
OCCURRED) are based on usage in previcus-arsions of this standard The use of these unit attention condition
names is not to be interpreted as a description of how the it
SCSiI transport protocol.

To-the licati lngnf the- d-is di from-the-time-it-calls-the-Send-SCSI-C.
PF P )

" | Lt

? it f the ! ibed-in-this-subclaus:
transport-p: Pee-tR H

Re-Fespon €k ribed-in

When a SCSI transport protocol does not require state synchronization (see 4.3.2), 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 is different
from the lifetime observed by the device server.

Some commands (e.g., commands with immediate bits like SEND DIAGNOSTIC, or write commands when a
write cache is enabled) start background operations that operate after the task containing the command is no
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Discuss application client before device server.

app create
app end
device create
device end

or create before end:
app create

dev create

app end

dev end

Status
George Penokie Compleled 12/11/2007 3:56:46 PM -06'00'
Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:25 PM

"The application client maintains an application client task to interact with the task from the time the Send SCSI Command SCSI transport protocol service request is invoked
until it receives one of the following SCSI target device responses:"

slb

*An application client maintains an application client task to interact with the task from the time the Send SCSI Command SCSI transport protocol service request is invoked until
the application client receives one of the following SCSI target device responses:"

Status
George Penokie Accepted 10/31/2007 4:50:54 PM
T |Author: relliott Subject: Highlight Date: 10/16/2007 7:43:12 PM

application client task to interact with the task

slb
application client task to represent the task

Status
George Penokie Accepted 11/1/2007 2:46:59 PM
Author: relliott Subject: Note Date: 1/17/2008 7:24:57 PM -06'00"

ftems b) through g) should be qualified with knowledge that the unit attention condition or service response was reported after the task arrived at the target port. Otherwise, it
might still be in flight. This is the subtle ordering assumption in 4.3.3.

S‘amGseorge Penokie Rejected 1/17/2008 7 33 28 PM -06'00"
Author: George Penokie Subject: Note Date: 1/17/2008 7:33:20 PM -06'00"
¥ Added a note that states << ltems other than a) assume in-order delivery (see 4.3.3). >>
Author: suhlerp Subject: Sticky Note _Date: 10/25/2007 7:46:49 PM
[Technical]
How about ...

h) A service response of FUNCTION COMPLETE following a QUERY TASK task management function directed to the specified task; or
i) A service response of FUNCTION COMPLETE following a QUERY TASK SET task management function directed to the specified task set.
Status

George Penokie Accepted 1/17/2008 7:37:30 PM -06'0(
Author: relliott Subject: Highlight Date: 10/16/2007 7: 43 37 PM

=

‘application client task to interact with the task
slb

application client task to represent the task

Status

George Penokie Accepted 11/1/2007 2:54:36 PM
Author: suhlerp Subject: Sticky Note _Date: 10/25/2007 7:47:01 PM
[Technical]

How about ...

d) Completion of a QUERY TASK task management function specifying the task with a service response of FUNCTION COMPLETE; or
&) Completion of a QUERY TASK SET task management function specifying the task set [more words needed?] with a service response of FUNCTION COMPLETE.

Status
George Penokie Rejected 1/17/2008 7:52:43 PM -06'00'
=y Author: George Penokie Subject: Note Date: 1/17/2008 7:52:36 PM -06'00"

~¥ The entire list was deleted as it contained no useful information.

Author: relliott Subject: Note Date: 10/16/2007 8:00:24 PM

This list is incomplete (not that it claims to be complete). Receiving unit attention condition about @ reset, etc. - tems b) through g) in the previous st - also apply here

This list might have originally been worded as the application client may send these TMFs to actively make the determination, but it's now worded too much like the previous list.

Status
George Penokie Rejected 1/17/2008 7:51:52 PM -06'00"

Comments from page 81 continued on next page
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5.5 Task and command lifetimes

This subclause specifies the events delimiting the beginning and end (i.e., lifetime) of a task-erpending
command from the viewpoint of the device server and application client.

The device server shall create a task upon receiving a SCSI Command Received indication.

The task shall exist until:

a) The device server sends a SCSI transport protocol service response for the task of TASK COMPLETE; or,
b) The task is aborted as described in 5.6.

device responses:

a) A service response of TASK COMPLETE for that task;
b) Notification of a unit attention condition with one of the following additional sense
A) Any additional sense code whose ADDITIONAL SENSE CODE field contains 2F
g] CLEARED BY ANOTHER INITIATOR, or COMMANDS CLEARED BY PZWER LOS

NEXUS LOSS OCCURRED); or
C) MICROCODE HAS BEEN CHANGED.
c) Notification that the task manager has detected the use
d) A service response of FUNCTION COMPLETE following 27 ABORT TAS/ task management functlon
directed to the specified task;
e) A service response of FUNCTION COMPLETE folloy/ing an ABORY/TASK SET or a CLEAR TASK SET task
management function directed to the task se¥ contalnlng thagrtask;
f) A service response of FUNCTION COMPLET] A NEXUS RESET task management function
delivered on the I_T nexus used to delj
A service response of FUNCTION COMALETE in respopée to a LOGICAL UNIT RESET task management
function directed to the logical uni?

If a service response of SERVICE DELIVZRY OR TARGET ZAILURE is received for a command (e.g., when an I_T
nexus loss is detected by the SCSWhitiator port), th¢ application client shall maintain an application client task to
interact with the task until the application client b4s determined that the task is no longer known to the device
server. An application client pA/ay determine th4t a task is no longer known to the device server by detecting:

a) Completion of agABORT TASK i4sk management function specifying that task;
b) Completion ofan ABORT TASV SET or an I_T NEXUS RESET task management function on the |_T

‘ames is not to be ipferpreted as a description of how the unit attention conditions are represented by any given
SCSiI transport pystocol.

To-the licati lient-the- d-is di g from-the-time-it-calls-the-Send-SCSI-C. d-SCS|
P T

f-the-respont d ribed-in-this-subclaus

devig€ server. As a result, the lifetime of a task or command as it appears to the application client is different
frofn the lifetime observed by the device server.

Some commands (e.g., commands with immediate bits like SEND DIAGNOSTIC, or write commands when a
write cache is enabled) start background operations that operate after the task containing the command is no
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Author: George Penokie Subject: Note Date: 1/17/2008 7:51:44 PM -06'00"

~¥ The list was deleted as it contained no useful information.

| Author: relliott Subject: Cross-Out Date: 12/11/2007 3:51:20 PM -06'00"

~Delete this <<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 responses described in this subclause. >> as it is a duplicate of the 4th paragarph (i.e., the a.c list) above

Status
George Penokie Accepted 1/17/2008 7:56:57 PM -06'0!
1 |Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:30:34 PM

"Some commands (6.9, commands wilh immediate bits ke SEND DIAGNOSTIC, or wiite commands when a wilte cache is enabled) start background operaions that operals
after the task containing the command is no longer in the task set.”

shb

“Some initiate that are processed after the task containing the command is no longer in the task set (i.e., status has been returned for the
command). For examples, see the SEND DIAGNOSTIC command when used to initiate a background self-test (see SPC-4) or write commands when write cache is enabled
(see SBC-3)."

Staf

itus
George Penokie Accepted 1/17/2008 8:04:26 PM -06'00"
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longer in the task set. Background operations may be aborted by power on, hard resets;or Lunit reset Page: 82
BaCkgrou"u UESEonS shall not be aborted by l—T nexus loss. T Author: relliott Subject: Highlight Date: 10/8/2007 7:30:56 PM

. " . ~h: ts, or logical it t:
Background operations may generate deferred efrors-kat-are reported in the sense data for a subsequent hard resets,or logical unitresefs
+semmand (see SPC-4). Information that a deferred error occurretTray-tecleared before it is reported hard reset, or logical unit reset
TTieAuslass, Status

George Penokie Accepted 11/1/2007 3:05:35 PM
| Author: relliott Subject: Highlight Date: 10/27/2007 1:43:25 PM

N N ~ Background operations shall not be aborted by I_T nexus loss.
ssing has been completed is vendor specific.
Add "or power loss expected.”
Statt

us
George Penokie Accepted 1/22/2008 4:34:13 PM -06'00"
| Author: Mark Evans, WDC Subject: Cross-Out Date: 10/29/2007 1:19:56 PM

5.6 Aborting tasks

~'Delete "completed", as the sense data is not reported for a "completed” command, but as part of the command completion process for the subsequent command.

Status
i 1 iti < i George Penokie Accepted 11/1/2007 3:09:39 PM
A task is aborted when a SCSI device condition (see 6.3), command, or taSk~ranagement function causes - Author: A Sibject: Highlight Dot 101271007 1:43:48 PM

termination of the task prior to its completion by the device server. ~ Deferred errors should not be cleared by I_T nexus loss.

See table 27 for a list of the SCSI device conditions that cause tasks to be aborted in a SCSI initiatoi Add "or power loss expected.”

Status
Al hGeohr;i;efénok\e /\}\;:Ig?lpwd S b1/22/aOUhB‘ 4I'\34 %0 PISA -06?(?;25/2007 12:02:18 PM
. . . . . | Author: Mark Evans, ubject: Highlight ate: :02:
Table 27 — SCSI device conditions that abort tasks in a SCSl initiator device "Unless a command completes with a GOOD or CONDITION MET status the degree to which the required command processing has been completed is vendor Specific.”

sib

SCSI device condition Scope Reference “"Unless a command completes with GOOD status or CONDITION MET status, the degree to which the required command processing has been completed is vendor specific."
Status

Power on All tasks in the SCS initiator device 6.3.1 George Penokie Accepted 11/1/2007 3:10:30 PM

Hard reset All tasks with an |_T nexus involving the SCSI initiator port 6.3.2

I_T nexus loss All tasks associated with the lost |_T nexus 6.3.4

SCSiI transport protocol N .

. port p As defined by the applicable SCSI transport protocol standard
specific conditions

82 Working Draft SCSI Architecture Model - 4 (SAM-4)
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See table 30 for a list of the command related conditions that cause tasks to be aborted.

T10/1683-D Revision 13

Table 30 — Command related conditions that abort tasks

Page: 85

Unit attention
condition (see

copfimand that was
Yerminated

5.8.7) TASK
Command related conditions Scope e ABORTED |Reference
additional b
.| status
sense code, if
any 2
CHECK CONDITION status if: COMMANDS
a) the QERR field is set to 01b; and All tasks in the task set CLEARED BY Yes
b) the TsT field is set to 000D (i.e., shared) ANOTHER
in the Control mode page (see SPC-4) INITIATOR
CHECK CONDITION status if:
a) the QERR field is set to 01b; and 5.8.1.3and
b) the TsT field is set to 001b (i.e., per I_T | All tasks in the task set © None o] ‘5' 8.2 >
nexus) e

in the Control mode page (see SPC-4)
Completion of a command with a CHECK | All tasks in the task set
CONDITION status if the QERR field is set | with the same I_T nexus None No 5.8.1.3and
to 11b in the Control mode page (see as the command that was 5.8.2.2
SPC-4) terminated
Processing of a PERSISTENT RESERVE
OUT command with a PREEMPT AND Al tasks from all | T ZOMMANDS
ABORT service action with a reservation nexuses with the CLEARED BY Yes SPC-4
key that is associated with the |_T nexus ified tion ANOTHER
on which the task was received (see specilied reservallon 48y | - |NITIATOR
SPC-4)
The return of an Execute Command
service response of SERVICE DELIVERY | The indicate# task None No 5.1
OR TARGET FAILURE
Termination of an overlapped command None No 5.8.3

o

c

are affected.

2 |f the TAs bit is set to zero in the Contrg/mode page (see SPC-4), the device server creates this unit
attention condition for each |_T nexus that had task(s) aborted other than the |_T nexus that delivered the
task management function. If the TASs bit is set to one in the Control mode page (see SPC-4), the device
server does not create this unit attention condition.
“Yes” indicates that each task that is aborted on an I_T nexus other than the one that delivered the
command is terminated with TASK ABORTED status, if the TAs bit is set to one in the Control mode page
(see SPC-4). “No” indicates that no status is returned for aborted tasks.
As a result of the TsT field being set to 001b, there is one task set per |_T nexus, so no other |_T nexuses

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

Working Draft SCSI Architecture Model - 4 (SAM-4)

85

1 |Author: relliott Subject: Highlight Date: 10/24/2007 7:24:37 PM

~/“that had task(s) aborted” might be incorrect.

Is the unit attention condition with COMMANDS CLEARED BY ANOTHER INITIATOR created for all I_T nexuses that were affected by the preempt, regardiess of whether or
not they actually had tasks aborted?

Oris it only created for I_T nexuses that had one or more tasks aborted?
St

atus.
George Penokie Rejected 1/17/2008 8:26:13 PM -06'00"
sy Author: George Penokie Subject: Note Date: 1/17/2008 8:25:59 PM -06'00"

~¥ The behavior is correct as written. Because any command that is aborted as a result of an action by another initiator will have a UA established for the I_T nexus of the
command that was aborted.



T10/1683-D Revision 13 27 September 2007

When a device server receives a command or task management function on an I_T nexus that causes tasks on Page: 86
the same |_T nexus to be aborted, the device server shall not return any notification that those tasks have been T Adthor. Mark Evans, WDG Subloct: Highlight Date: 10/25/2007 32557 PM
aborted other than: “"When a logical unit is aborting one or more tasks received on an |_T nexus using the TASK ABORTED status it should complete all of those tasks before entering additional
. . tasks received on that I_T nexus into the task set."
a) the completion response for the command or task management function that caused the task(s) to be slb
borted: d "When a logical unit completes one or more tasks received on an I_T nexus with a status of TASK ABORTED, the logical unit should terminate all of the affected tasks before
aborted, an . ) . entering any other tasks received on that |_T nexus into the task set."
b) notification(s) associated with related effects of the command or task management function (e.g., et Status
unit attention condition). George Penokie Accepted 11/1/2007 3:12:56 PM

When a device server receives a command or task management function on an |_T nexus-iat causes tasks on
other I_T nexuses to be aborted, the device server shall return notifications for th asks based on the setting
of the TAs bit in the Control mode page (see SPC-4):

a) Ifthe TAS bit is set to zero, the device server:

A) shall not return status for the tasks that were 256rted; and

B) shall establish a unit attention condition#at the SCSI initiator port associated with each I_T nexus
containing tasks that were abortewith an additional sense code set as defined in table 29 and table
30;

or

b) If the TAS B#Ts set to one, the device server:
A)_siiall return TASK ABORTED status for each aborted task; and
) shall not establish a unit attention condition for this reason.

When a logical unit is aborting one or more tasks received on an I_T nexus using the TASK ABORTED status it
should complete all of those tasks before entering additional tasks received on that |_T nexus into the task set.

5.7 Command processing example

A command is used to show the events associated with the processing of a single device service request (see
figure 39). This example does not include error or exception conditions.

Application Client
Application Client Task

Waiting

¢ Activit ? i
@ y / Time
!

\i

Working

@ Activity @ Time >

Device Server

Figure 39 — Command processing events

The numbers in figure 39 identify the events described as follows:

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

86 Working Draft SCSI Architecture Model - 4 (SAM-4)
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2) The device server is notified through a SCSI Command Received indication containing the CDB and Page: 87

command parameters. A task is created and entered into the task set. The device server may invoke - Author eliot Sublect: Highlight Dato: 1211112007 4:0427 PM -0600°

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 SCS| transport protocol service is invoked to return a status of GOOD and 2-szvice response
of TASK COMPLETE.

~'application client task
slb

application client

Status
] i i i icati A George Penokie Accepted 12/11/2007 4:04:44 PM -06'00'
4) _A_c_onflrmatlon of Command Complete Received is passed to the application client task by the SCSI At Subject: Note De 01612007 7:99:31 PM
initiator port. Consider eliminating the 5.8 Command processing considerations level and upgrading each of the 5.8.x sections to 5.xx.

The Unit Attention section, for example, is as important as 5.6 Aborting tasks.

Fon. © . . . R status
£.8-Sgmmand processing considerations and exception conditions S orge Penokie Accepted 112212008 4:40:34 PM -0600°
@ Author: George Penokie Subject: Note Date: 12/14/2007 3:32:14 PM -06'00"
. ~ T'would rather move the out of place aborting task section under 5.8.
5.8.1 Commands that complete with CHECK CONDITION status
T Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:49 PM
) "When a command completes with a CHECK CONDITION status, the application client may request that the device server alter command processing by establishing an ACA
5.8.1.1 Overview condition, using the NACA bit in the CONTROL byte of the CDB as follows:"
s/b
N . . . "An application client uses the NACA bit in the CONTROL byte of the CDB (see 5.2) to specify whether or not the device server establishes an ACA condition when a command
When a command completes with a CHECK CONDITION status, the application client may request that the completes with CHECK CONDITION status. The meaning of the value in the NACA bit s as follows:"
device server alter command processing by establishing an ACA condition, using the NACA bit in the CONTROL Status
. George Penokie Completed 11/1/2007 3:36:49 PM
byte of the CDB as follows: 1| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:25 PM

L . . "Which |_T ted with the task set is infl d by the TST field in the Control d SPC-4)."
a) If the NACA bit is set to zero, an ACA condition shall not be established; or ioh 1T nexuses are associated with the task setis influenced by the TST feld in the Conlrol mode page (see SPC-4)

b) If the NACA bit is set to one, an ACA condition shall be established (see 5.8.2).

slb
"Which I_T nexuses are associated with a task set is specified by the value in the TST field in the Control mode page (see SPC-4)."

Status
George Penokie Accepted 11/1/2007 3:38:19 PM

The requirements that apply when the ACA condition is not in effect are described in 5.8.1.2.
| Author: relliott Subject: Highlight Date: 10/8/2007 6:22:47 PM

ACA s/b smallcaps lowercase

When a command completes with a CHECK CONDITION status and an ACA condition is not established, tasks

other than the task for the command returning the CHECK CONDITION status may be aborted as described in Status
George Penokie Completed 1112007 3:42:34 PM

5.8.1.3. Author: George Penokie Subject: Note Date: 11/1/2007 3:42:29 PM
—7 Changed to ACA task attribute

5.8.1.2 Handling tasks when ACA is not in effect | Author: relliott Subject: Highlight Date: 10/8/2007 6:22:51 PM

~/ACA s/b smallcaps lowercase

Table 31 describes the handling of tasks when an ACA condition is not in effect for the-ask set. Which I_T

. . . . Status
nexuses are associated with the task set is influenced by the TsT field in the Cz+itrol mode page (see SPC-4) George Penokie Completed 11/1/2007 3:42:49 PM
Author: George Penokie Subject: Note Date: 11/1/2007 3:42:42 PM
~—7 Changed to ACA task attribute.
| Author: relliott Subject: Highlight Date: 12/11/2007 4:10:54 PM -06'00"
Table 31 — Task handli Commands in the dormant
or enabled task command state
New Task Properties ACA Established if New Task dmaybe 7/b e ’
Terminates with a CHECK formant or enabled commands
Task attribute 2 NACM CONDITION status Statos
u
George Penokie Accepted 3/1/2008 5:05:46 PM -06'00"
Any task 0 No ey Author: George Penokie Subject: Sticky Note __Date: 3/1/2008 5:05:20 PM -06'00'
/ 5 SR
attribut vxcept Process the task. c This was changed to the << dormant state or enabled command state >> style in this and other places.
1 Yes
0 Process an invalid task attribute No
ACA " N .
1 condition as described in 5.8.5. Yes

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

5.8.1.3 Aborting other tasks when CHECK CONDITION status is returned withoutéstablishing an ACA

When a CHECK CONDITION status is returned for a command where the NACAb(sset to zero in the
command’s CDB CONTROL byte (i.e., when an ACA condition is not established), tasks in the dormant or enabled
task state (see 8.5) may be aborted based on the contents of the TST field and QERR field in the Control mode
page (see SPC-4) as shown in table 32. The TsT field specifies the type of task set in the logical unit. The QERR

Working Draft SCSI Architecture Model - 4 (SAM-4) 87
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field specifies how the device server handles blocked and dormant tasks when another task receivesaSXECK
CONDITION status.

Table 32 — Aborting tasks when an ACA is not established

QERR | TST | Action

000b
00b 001b Tasks other than the task returnimg-SiHECK CONDITION status shall not be aborted.
000b | All enabled and dormant tasks received on all I_T nexuses shall be aborted (Ses5-£)
01b All enabled and dormant tasks received on the |_T nexus on which the CHECK CONDITION

001b | status was returned shall be aborted (see 5.6). All tasks received on other |_T nexuses shall
not be aborted.

000b | All enabled and dormant tasks received on the |_T nexus on which the CHECK CONDITION
11b status was returned shall be aborted (see 5.6). All tasks received on other I_T nexuses shall
001b | not be aborted.

5.8.2 Auto contingent allegiance (ACA)

Page: 88

T

Author: relliott Subject: Highlight Date: 12/11/2007 4:12:46 PM -06'00"

~receives
s/b

=

is terminated with

or
completes with
or

ends with

seems to be a mix of wording...
Status

George Penokie Accepted 3/1/2008 4:45:29 PM -06'00
Author: George Penokie Subject: Sticky Note  Date: 2/27/2008 10:41:19 AM -06'00"

¥ Change them to all be complete or a derivative there of.

Author: relliott Subject: Highlight Date: 12/11/2007 4:14:04 PM -06'00"

~/retuning

b
being terminated with

(this would be a global change if it is appropriate. Maybe return is fine too and it should remain as is)
Status

George Penokie Accepted 3/1/2008 4:45:39 PM -06'00
Author: George Penokie Subject: Sticky Note  Date: 2/27/2008 10:41:47 AM -06'00"

¥ Change them to all be complete or a derivative there of.

Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:10 PM

5.8.2.1 ACA Overview

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

a) If the NACA bit is set to zero, an ACA condition shall not be established (see 5.8.1.1); or
b) If the NACA bit is set to one, an ACA condition shall be established.

The steps taken by the device server to establish an ACA condition are described in 5.8.2.2. Upon establishment
of the ACA condition, some tasks other than the task returning the CHECK CONDITION status may be aborted
and continued processing of other tasks may be blocked as described in 5.8.2.2.

While the ACA condition is in effect and the TME o Gitis set to zero in the Control mode page (see SPC-4),
new tasks received bx-tieiogical unit from the faulted | _T nexus are not allowed to enter the task set unless they
have the ACA task attribute (see 8.6.5). One of the results of the ACA task at

ACTIVE status. Multiple commands may be sent one at a time using the A
event that resulted in the ACA condition without clearing the ACA.

While the ACA condition is in effect and the TMF_ONLY bit is set to one, no new tasks received by the logical
from the faulted |_T nexus are allowed to enter the task set.

While the ACA condition is in effect:

a) New tasks received on the faulted I_T nexus shall be handled as described in 5.8.2.3, and
b) New tasks received on |_T nexuses other than the faulted |_T nexus shall be handled as described in
5.8.2.4.

The methods for clearing an ACA condition are described in 5.8.2.5.
5.8.2.2 Establishing an ACA

When a device server terminates a command with a CHECK CONDITION status and the NACA bit was set to one
in the CONTROL byte of the faulting command, the device server shall create an ACA condition.

When an ACA condition is established, tasks in the dormant or enabled task state (see 8.5) shall either be
aborted or blocked based on the contents of the TST field and QERR field in the Control mode page (see SPC-4)

88 Working Draft SCSI Architecture Model - 4 (SAM-4)

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

a) If the NACA bit s set to zero, an ACA condition shall not be established (see 5.8.1.1); or

b) If the NACA bit is set to one, an ACA condition shall be established."

slb

"An application client specifies if an ACA condition is established when a command completes with CHECK CONDITION status (see 5.8.1.1)."

Al of the words that are recommended for replacement are in 5.8.1.1 and don't need to repeated here.]

Status
George Penokie Rejected 2/27/2008 10:57:04 AM -06'00"
Author: George Penokie Subject: Sticky Note  Date: 2/27/2008 10:56:43 AM -06'00"

7 Deleted the a,b list and change the intro o << The application client may request that the device server alter command processing when a command terminates with a
CHECK CONDITION status by establishing an ACA condition using the naca bit in the control byte (see 5.8.1).>>

- | Author: relliott Subject: Highlight Date: 10/8/2007 6:23:36 PM

ACA task attribute
s/b ACA (smallcaps lowercase) task attribute

Status
George Penokie Accepted 11/1/2007 3:45:11 PM
Author: relliott Subject: Highlight Date: 10/8/2007 6:23:29 PM

ACA task attribute
slb ACA (smallcaps lowercase) task attribute

Status
George Penokie Accepted 11/1/2007 3:45:07 PM
Author: relliott Subject: Highlight Date: 10/8/2007 6:23:45 PM

ACA task attribute
s/b ACA (smallcaps lowercase) task attribute

Status

George Penokie Accepted 11/1/2007 3:45:15 PM
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Table 34 — Handling for new tasks received on a faulted I_T nexus during ACA

27 September 2007

New Task Properties ACA Task ACA Estziiisned If
Present | TMF_ONLY Device Serves=Action New Task Terminates
Task attribute 2 NACAb in the Task | value © / with a CHECK
Value Set CONDITION status
0 No 0 b the task. © No ¢
rocess the task.
— 1 No 0 Yes ¢
ACA
n/a n/a 1 __Terminate the task with n/a
0or1 Yes | —ma | ACAACTIVE status. a
Any task ) ) /
Y - Terminate the task with
attrlblﬁ/zimﬁ Oor1 n/a n/a ACA ACTIVE statis- n/a

ao oo

®

Task attributes are described in 8
The NACA bit is in the CONTROL by he CDB (see 5.2).

The TMF_ONLY bit € Control mode page (see SPC-4).

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

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

Page: 90
T |Author: relliott Subject: Highlight Date: 10/8/2007 6:24:05 PM
/ ~ ACA s/b smallcaps lowercase
St:

atus
George Penokie Completed
ey Author: George Penokie

11/1/2007 3:47:46 PM

Subject: Note Date: 11/1/2007 3:47:42 PM

~—7 Changed to ACA task attribute.

T Author: relliott Subject: Highlight Date: 10/8/2007 6:24:10 PM
/ 'ACA slb smallcaps lowercase
Status
George Penokie Completed 11/1/2007 3:48:00 PM
Author: George Penokie Subject: Note Date: 11/1/2007 3:47:56 PM

—~ Changed to ACA task attribute.

| Author: relliott Subject: Highlight Date: 10/8/2007 6:24:32 PM

~'ACA task attribute
slb

ACA (smallcaps lowercase) task attribute
Statu

s
George Penokie Accepted 11/1/2007 3:49:55 PM

5.8.2.4 Handling new tasks received on non-faulted I_T nexuses when ACA is in effect

5.8.2.4.1 Command processing permitted for tasks received on non-faulted I_T nexuses during ACA

The device server shall process a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT
service action (see SPC-4) while an ACA condition is established when the command is received on a
non-faulted |_T nexus.

90

NOTE 9 - The processing of specific commands (e.g., PERSISTENT RESERVE OUT command with a
PREEMPT AND ABORT service action) received on a non-faulted I_T nexus while an ACA condition is in effect
provides SCSI initiator ports not associated with the faulted I_T nexus the opportunity to recover from error
conditions that the initiator port associated with the faulted |_T nexus is unable to recover from itself.
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5.8.2.4.2 Handling new tasks received on non-faulted I_T nexuses when ACA is in effect

The handling of tasks received on I_T nexuses other than the faulted |_T nexus depends on the value in the TST

field in the Control mode page (see SPC-4).

Table 35 describes the handling of new tasks received on I_T nexuses other than the faulted |_T nexus-wfien

ACA is in effect.

Table 35 — Handling for new tasks received on no

~faulted I_T nexuses during ACA

TST Field | New Task Properties New ACA Establis! New
Value in Cormand Device Server Action Task Terminates with
Control Task |NACAValue1~ Permitted HECK CONDITION
mode page |attribute ? During ACA °© status
TerminztsThe task with
e na n/a CA ACTIVE status. /2
Terminate the task with
0 a0 n/a
BUSY status
000b | Anytask s — |
attribute Termir&i® the task with
excep ! No ACA ACTIVE status. nia
ACA 0 = <G @
Process the task. 3
1 Yes Yes
0 Process as-mvalid task No
ACA n/a — _=tribute condition as
1 described in 5.8.5. Yes
001b Any task
aet:fft‘e % n/a Process the task. ¢ See 5.8.1.2
ACA
2 Task attributes are described in 8.6.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ See5.8.2.4.1.
difa permitted command terminates with a CHECK CONDITION stgkas, the existing ACA congition shall be
cleared and the value of the NACA bit shall control the establi it
€ When the TsT field in the Control mode page contains 0
shall be processed as if the ACA condition does not-<xist (see 5.8.1.2).
capable of handling concurrent ACA conditiops-and sense data associate

N

a)

b)

c)

ACA task attribute received
nexus (see SPC-4);

d) ByaPERSISTENT RZSERVE OUT gerfimand with a PREEMPT AND ABORT service action with a task
attribute other than ACA task attridte received on a non-faulted I_T nexus that clears the tasks received
on the faulted I_T nexus;

e) When a command with the ACA task attribute received on the faulted |_T nexus terminates with a

CHECK CONDITION status; or
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91

Page: 91

T |Author: relliott Subject: Highlight Date: 10/8/2007 6:25:00 PM
~ACA

slb smallcaps lowercase

Status
George Penokie Completed 11/1/2007 3:48:19 PM
Author: George Penokie Subject: Note Date: 11/1/2007 3:48:14 PM

~” Changed to ACA task attribute.

| Author: relliott Subject: Highlight Date: 10/8/2007 6:24:48 PM

“ACA
slb smallcaps lowercase

Status
George Penokie Completed

11/1/2007 3:48:32 PM
Author: George Penokie Subj

ject: Note Date: 11/1/2007 3:48:27 PM

¥ Changed to ACA task attribute.

Subject: Highlight Date: 10/8/2007 6:24:55 PM

| Author: relliott
ACA

slb smallcaps lowercase

Status
George Penokie Completed

11/1/2007 3:48:55 PM
Author: George Penokie Subject

ject: Note Date: 11/1/2007 3:48:42 PM

¥ Changed to ACA task attribute.

| Author: relliott Subject: Highlight Date: 10/8/2007 6:25:05 PM

A
sib smallcaps lowercase

Status
George Penokie Completed
Author: George Penokie

11/1/2007 3:49:07 PM

Subject: Note Date: 11/1/2007 3:49:03 PM

~7 Changed to ACA task attribute.

| Author: relliott Subject: Highlight Date: 10/8/2007 6:26:04 PM

ACA task attribute
s/b ACA (smallcaps lowercase) task attribute
Status

George Penokie Accepted 11/1/2007 4:17:16 PM
| Author: relliott Subject: Highlight Date: 10/8/2007 6:25:39 PM

~ ACA task attribute

s
ACA (small caps lowercase)

Status
George Penokie Accepted 11/1/2007 4:17:20 PM
| Author: relliott Subject: Highlight Date: 10/8/2007 6:26:08 PM

ACA task attribute
slb ACA (smallcaps lowercase) task attribute

St:

atus
George Penokie Accepted 11/1/2007 4:17:25 PM
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f)  When a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action Page: 92

terminates in a CHECK CONDITION status. Author: relliott Subject: Note Date: 12/11/2007 4:17:37 PM -06'00"

. . . Th lifeti ti the g f the lifeti
Cases e) and f) may result in the establishment of a new ACA based on the value of the NACA bit. @ 5.5 command fefime secfion discusses the device server's view of the lfetime

This text hints that it should al: tion that is shared by the task d task route il
When an ACA condition is cleared and no new ACA condition is established, the state of all tasks in the task st 15 fext hints fhatf should also menfion fhat viewis shared by fhe fasit manager and task router as wel

shall be modified as described in 8.8.

Status
George Penokie Accepted 2/27/2008 11:24:14 AM -06'00"
Author: George Penokie Subject: Sticky Note  Date: 2/27/2008 11:24:10 AM -06'00"
5.8.3 Overlapped commands ~ Added this to the first paragraph of section 5.5 << The task router and task manager have the same viewpoint of the beginning and end of a command as the device
server. >>
An overlapped command occurs when a task manager or a taskTouter detects the use of a duplicate |_T_L_Q T |Author: relliott Subject: Highlight Date: 10/29/2007 11:17:55 AM

nexus (see 4.5.6) in a command before a task holdig-iat |_T_L_Q nexus completes its task lifetime (see 5.5). * Incorrect logical unit selection

Incorrect logical unit numbers
"select" is an ancient parallel SCSI term, and the logical unit number is what is incorrect, not the logical unit.
55K router that detects an overlapped command shall abort all tasks received Status

; ) ) George Penokie Rejected 12/26/2007 10:54:28 AM -0600"
n the overlapped command was received and the device server shall retu oy Author: George Penokie Subject: Note. Date: 12/17/2007 12:01:25 PM -06'00'

a5 for the overlapped command. The sense key shall be set to ABORTE! 7 Add to glossary:
@sense code shall be set to OVERLAPPED COMMANDS ATTEMPTEE-

Incorrect logical unit number: The logical unit number of a logical unit that does not exist in the SCS! target device when addressed through a given I_T nexus.
Incorrect logical unit: A logical unit that does not exist in the SCSI target device when addressed by a given |_T_L nexus.

Ol
corrupted data. This is considered a catastrez#ic failure on the part of the SCSI initiator device. Therefore, Change title to << incorrect logical unit >>
] ~ . X . .
vendor specific error recovery procesares may be required to guarantee the data integrity on the medium. The +|Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:54 PM

SCSl target device logical u~imay return additional sense data to aid in this error recovery procedure (e.g., ~/7_the command shall be terminated with CHECK CONDITION status, sense key set to ILLEGAL REQUEST, and additional sense code set to INVALID MESSAGE ERROR "
sequential-access 2&vices may return the residue of blocks remaining to be written or read at the time the sl
second cosriand was received).

"...the command shall be terminated with CHECK CONDITION status with the sense key set to ILLEGAL REQUEST and the additional sense code set to INVALID MESSAGE
ERROR."

Status
George Penokie Accepted 11/1/2007 4:19:10 PM

5.8.4 Incorrect logical unit selection
The SCSI target device's response to a command addressed to an incorrect logical unit number is described i
this subclause.

In response to a REQUEST SENSE command, a REPORT LUNS command, or an INQUIRY commgzd the
| SCSi target device shall respond as defined in SPC-4.

Any command except REQUEST SENSE, REPORT LUNS, or INQUIRY:

a) Shall be terminated with CHECK CONDITION status, with the sense key set topALLEGAL REQUEST,
and with the additional sense code set to LOGICAL UNIT NOT SUPPORTEAD, if:
A) The SCSI target device is not capable of supporting the logical unit #.g., some SCSI target devices
support only one peripheral device); or
B) The SCSiI target device supports the logical unit, but the perip?
to the SCSI target device;
or
b) Is responded to in a vendor specific manner, if:
A) The SCSI target device supports the logical up?
peripheral device is not operational; or
B) The SCSI target device supports the logi€al unit but is incapable of determining if the peripheral
device is connected or is not operatizhal because the peripheral device is not ready.

eral device is not currently connected

“’and the peripheral device is connected, but the

5.8.5 Task attribute exception conditio

If a command is received with a tagk“attribute that is not supported or is not valid (e.g., an ACA task attribute when
an ACA condition does not exist), the command shall be terminated with CHECK CONDITION status, sense key
set to ILLEGAL REQUEST, and additional sense code set to INVALID MESSAGE ERROR.

NOTE 11 - The use of the INVALID MESSAGE ERROR additional sense code is based on its similar usage in

previous versions of this standard. The use of the INVALID MESSAGE ERROR additional sense code is not to
be interpreted as a description of how the task attributes are represented by any given SCSI transport protocol.
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| Task attribute support should be reported with the Extended INQUIRY Data VPD page (see SPC-4). Page: 93
T |Author: relliott Subject: Highlight Date: 10/8/2007 5:21:56 PM
5.8.6 Sense data ~ Attention
s/b
Sense data shall be made available by the logical unit in the event a command completes with a CHECK Ztenmn
CONDITION status or other conditions (e.g., the processing of a REQUEST SENSE command). The format, lamseorge Penokie Accep(ed 11/1/2007 4:19:42 PM
Author: relliott t: Note Date: 10/27/2007 2:08:24 PM

content, and conditions under which sense data shall be prepared by the logical unit are specified in this

N " Incorporate 07-459 Unit a«enuon queuing
| standard, SPC-4, the applicable command standard, and the applicable SCSI transport protocol sta st
atus

orge Penokie Accepted 2/13/2008 4:58:02 PM -06'0

Sense data associated with an I_T nexus shall be preserved by the logical unit until: Au(h?f; relliott Subject: Highlight Date: 10/8/2007 731 54 PM

=

. A removable medium may have been changed;
a) The sense data is transferred; slb
b) A Iogical unit reset (see 6.3.3) occurs; A removable medium has possibly been changed
: Status
C) Power loss expected (See 6'3'5) oceurs; or George Penokie Rejected 2/13/2008 3:24:42 PM -06'00"
d) AnI_T nexus loss (see 6.3.4) occurs for the I_T nexus Author: George Penokie Subject: Sticky Note _Date: 2/13/2008 3:25:08 PM -06'00"
~T'see no problem with the current wording
Author: relliott Subject: Note Date: 10/8/2007 6:20:00 PM

The list of unit attention conditions includes some but not all those defined in SPC-4. What is the basis for including some reasons here? Item j) does serve as a catch-all, but
perhaps all the non-SAM related items should be removed.

Not covered include:
- successful completion of a SET IDENTIFYING INFORMATION command that changes identifying information saved by the logical unit (see SPC-4)
- On successful completion of a SET PRIORITY command or change to the mode page

- On successful completion of a SET TIMESTAMP command

- If the ETC bit is set to one and the result of the comparison is true (log parameters)

- block descriptor values changed

- informational exceptions

Status
George Penokie Accepted 2/27/2008 11:34:19 AM -06'00"
sy Author: George Penokie Subject: Sticky Note  Date: 2/27/2008 11:31:59 AM -06'00"

~¥ Removed all non-SAM items from the list as it is not complete and never could be.

Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:21:46 PM

"...(e.g., a unit attention condition with an additional sense code set to POWER ON OCCURRED may be followed by one with an additional sense code set to MICROCODE

power loss expected (see 6.3.5) occurs; HAS BEEN CHANGED)."

b) A removable medium may have been changed' slb
C) "...(e.g., a unit attention condition with an additional sense code set to COMMANDS CLEARED BY ANOTHER INITIATOR may be followed by a unit attention condition with an
additional sense code set to MODE PARAMETERS CHANGED)."
1 I think the example to be replaced is a poor example (i.e., if both a POWER ON OCCURRED and a MICROCODE HAS BEEN CHANGED occurred, most SCS| target devices
d) would only report the POWER ON OCCURRED), and the suggested replacement is a much more likely scenario.]
Status
George Penokie Accepted 2/13/2008 3:23:03 PM -06'00"
e) T |Author: relliott Subject: Highlight Date: 10/29/2007 10:36:38 AM
f) perform
s/b
process
Sla(uGs
. eorge Penokie Accepted 11/1/2007 4:29:29 PM
| QUIRY data has been changed (see SPC-4); | Author: relliott Subject: Highlight _ Date: 10/29/2007 10:36:42 AM
The logical unit mventory has been changed (see perform
@ i) * slb
process
] memory (see SPC-4); or
j)  Any other event requiring the Status
George Penokie Accepted 11/1/2007 4:29:34 PM

Logical units may queue unit 24
attention condition may exist (e.g., a unit attention condition with an additional sense code set to POWERX
OCCURRED may be followed by one with an additional sense code set to MICROCODE HAS BEEN
CHANGED).

A unit attention condition shall persist on the logical unit for the SCSI initiator port associated wit 7
until the SCSiI initiator port associated with the |_T nexus clears the condition. Unit attention Zonditions zfe
affected by the processing of commands as follows:

a e INQUIRY

If an INQUIRY command enters the enabled task state, the device server shall perform
command and shall neither report nor clear any unit attention condition;
b) If a REPORT LUNS command enters the enabled task state, the device server shall perform the
REPORT LUNS command and shall not report any unit attention condition.
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If the UA_INTLCK_CTRL field in the Control mode page is set to 00b (see SPC-4), the SCSI target device Page: 94

shall clear any pending unit attention condition with an additional sense code of REPORTED LUNS T Adthor.reiot Subjoct: Highlight Dato: 10/29/2007 10:37:14 AM
DATA HAS CHANGED established for the initiator port associated with that |_T nexus in each logical unit ~perform

accessible by the |_T nexus on which the REPORT LUNS command was received. Other pending unit :/r‘;ms

attention conditions shall not be cleared.

If the UA_INTLCK_CTRL field in the Control mode page contains 10b or 11b, the SCSI target device shall 5'3‘“6560,96 Penokie Accepted 111112007 5:08:18 PM

not clear any unit attention condition(s);

c) Ifa REQUEST SENSE command enters the enabled task state while a unit attention conditi
the SCSI initiator port associated with the |_T nexus on which the REQUEST SENSE czrfimand was
received, then the device server shall return GOOD status and either:

A) Report any pending sense data as parameter data and preserve all unit 2
logical unit; or

B) Report a unit attention condition as parameter data for the REQYEST SENSE command to the SCSI
initiator port associated with the |_T nexus on which the REQUEST SENSE command was received.
The logical unit may discard any pending sense datz-dnd shall clear the reported unit attention
condition for the SCSI initiator port associated v4th that |_T nexus. If the unit attention condition has
an additional sense code of REPORTED LS DATA HAS CHANGED, the SCSI target device shall
clear any pending unit attention condi#6ns with an additional sense code of REPORTED LUNS
DATA HAS CHANGED establishbzd for the |_T nexus on which the command was received in each
logical unit accessible by tba{l_T nexus;

téntion conditions on the

If the device server hag zifeady generated the ACA condition (see 5.8.2) for a unit attention condition,
the device server skdll report the unit attention condition (i.e., option c)B) above);

d) if the device-gerver supports the NOTIFY DATA TRANSFER DEVICE command (see ADC-2) and a
NOTIEX*DATA TRANSFER DEVICE command enters the enabled task state, then the device server
shall perform the NOTIFY DATA TRANSFER DEVICE command and shall neither report nor clear any
unit attention condition; and

e) If acommand other than INQUIRY, REPORT LUNS, REQUEST SENSE, or NOTIFY DATA TRANSFER
DEVICE enters the enabled task state while a unit attention condition exists for the SCSI initiator port
associated with the I_T nexus on which the command was received, the device server shall terminate
the command with a CHECK CONDITION status. The device server shall provide sense data that
reports a unit attention condition for the SCSl initiator port that sent the command on the I_T nexus.

If a device server reports a unit attention condition with a CHECK CONDITION status and the
UA_INTLCK_CTRL field in the Control mode page contains 00b (see SPC-4), then the device server shall
clear the reported unit attention condition for the SCSI initiator port associated with that I_T nexus on the
logical unit. If the unit attention condition has an additional sense code of REPORTED LUNS DATA HAS
CHANGED, the SCSI target device shall clear any pending unit attention conditions with an additional
sense code of REPORTED LUNS DATA HAS CHANGED established for the |I_T nexus on which the
command was received in each logical unit accessible by that |_T nexus. If the UA_INTLCK_CTRL field
contains 10b or 11b, the device server shall not clear unit attention conditions reported with a CHECK
CONDITION status.
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6 SCSI events and event notification model Page: 95
T Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:28 PM
"Events that occur in the SCSI device..."
sib

6.1 SCSI events overview

"Events that occur in a SCSI device..."
Status

. . George Penokie Accepted 11/1/2007 5:09:05 PM
SCSI events may occur or be detected in either:

a) The SCSI device;
b) One or more SCSI ports within 2
c) The application client+a

The detect:

SE3Tdevice; or
SK manager, or device server.

7701 any event may require processing by the object that detects it.

Events that occur in the SCSI device are assumed to be detected and processed by all objects within the SCSI
device.

When a SCSI port detects an event, it shall use the event notification services (see 6.4) to notify device servers,
task managers, or application clients that the event has been detected.

The events detected and event notification services usage depends on whether the SCSI device is a SCSI target
device (see figure 40) or a SCSI initiator device (see figure 41).
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Date: 10/27/2007 1:53:42 PM

Page: 97
SAL Author: relliott
The row
Power On

Events

St

Reset
Events

Transport Reset

r I_T Nexus
Loss Event:
0ss Events Nexus Loss
S
Key
) o _____ Notification mechanism not
’ Elent ‘ [ Condition ] specified in this standard

Notification mechanism

Figure 41 — Events and event n#fifications for SCSI initiator devices

6.2 Establishing a unit attention ¢

ndition subsequent to detection of an event

Table 36 shows the additional sensg”Code that a logical unit shall use when a unit attention (see 5.8.7) is

established for each of the cond]

“ons shown in figure 40 (see 6.1). A SCSI transport protocol may define a more

specific additional sense codgthan SCSI BUS RESET OCCURRED for reset events. The most specific condition
in table 36 known to the lggfcal unit should be used to establish the additional sense code for a unit attention.

Table 364~ Unit attention additional sense codes for events detected by SCSI target devices

Condit}u{

Additional Sense Code Specificity

Logical unit is unable to
istinguish between the

conditions

POWER ON, RESET, OR BUS DEVICE RESET OCCURRED Lowest

Power loss expected

COMMANDS CLEARED BY POWER LOSS NOTIFICATION

POWER ON OCCURRED or

Power on DEVICE INTERNAL RESET
SCSI BUS RESET OCCURRED or
Hard reset MICROCODE HAS BEEN CHANGED or

protocol specific

Logical unit reset

BUS DEVICE RESET FUNCTION OCCURRED

|_T nexus loss

I_T NEXUS LOSS OCCURRED Highest
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"Power loss expected/COMMANDS CLEARED BY POWER LOSS NOTIFICATION"
needs to move down in table 36 to be below (higher specificity) than |_T nexus loss.
Section 6.3.5 says it simply aborts tasks; it doesn't wipe out background operations, clear deferred errors, etc. This means it has less impact than a hard reset, logical unit reset,

and a set of I_T nexus losses (it has more impact than a single I_T nexus loss...). f the target device experiences hard reset, logical unit reset, or |_T nexus loss, it is not an
acceptable substitute to only report COMMANDS CLEARED BY POWER LOSS NOTIFICATION, which its current position in the table endorses.

tatus
George Penokie Completed 2/13/2008 3:06:21 PM -06'00"
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NOTE 12 - The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET
OCCURRED) are based on usage in previous versions of this standard. The use of these unit attention condition
names is not to be interpreted as a description of how the unit attention conditions are represented by any given
SCSiI transport protocol.

A logical unit may use the T_
attention condition

ED additional sense code when establishing a unit

a) The SCSl initiator port to which the sense data is being delivered is the SCSI initiator port that was
associated with the |_T nexus loss, and the logical unit has maintained all state information specific to
that SCSI initiator port since the I_T nexus loss; and

b) The |_T nexus being used to deliver the sense data is the same I_T nexus that was lost, and the logical
unit has maintained all state information specific to that |_T nexus since the |_T nexus loss.

Otherwise, the logical unit shall use one of the less specific additional sense codes (e.g., POWER ON
OCCURRED) when establishing a unit attention condition.

6.3 Conditions resulting from SCSI events

6.3.1 Power on
Power on is a SCSI device condition resulting from a power on event. When a SCSI device is powegzd on, it shall
cause a hard reset.

The power on condition applies to both SCSI initiator devices and SCSI target devices.
6.3.2 Hard reset

Hard reset is a SCSI device condition resulting from:

a) A power on condition (see 6.3.1);
b) Microcode change (see SPC-4); or
c) Areset event indicated by a Transport Reset eve

“notification (see 6.4).

The definition of reset events and the notification of

ir detection is SCSI transport protocgl$pecific.

affect tasks that are communicating via otb&r SCSI target ports.

Although the task manager respons,
restrictions, as managed by AC
be prevented by access conzdis.

When a SCSl initiator psft detects a hard reset condition, it should terminate all its outstanding Execute
Command procedy€ calls and all its outstanding task management procedure calls with a service response of
SERVICE DELIVERY OR TARGET FAILURE. A hard reset condition shall not affect any other SCSI initiator ports in the
SCSl initiatprdevice, however, the logical unit reset condition established in a SCSI target device by a hard reset
may affect tasks that are communicating via other SCSI initiator ports.

{0 task management requests is subject to th# presence of access
S CONTROL OUT commands (see SPC-4), a hard reset condition shall not
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Page: 98

=

=

Author: relliott Subject: Highlight Date: 10/27/2007 2:04:54 PM

~When establishing a unit

attention condition

s/b

when establishing a unit attention condition for an I_T nexus loss
Statt

us
George Penokie Accepted 11/1/2007 5:10:57 PM
Author: relliott Subject: Highlight Date: 10/27/2007 2:04:11 PM

may use the I_T NEXUS LOSS OCCURRED additional sense code
/b

sl
should use

Status
George Penokie Accepted 2/27/2008 10:59:15 AM -06'

‘00"
7 |Author: relliott Subject: Highlight Date: 12/11/2007 4:22:22 PM -06'00"

tasks
slb
commands and task management functions

Status
George Penokie Completed 12/11/2007 4:22:56 PM -06'00"
gpenokie Accepted 2/13/2008 3:01:23 PM -06'00"

-06'00'
- | Author: relliott Subject: Highlight Date: 10/16/2007 7:06:30 PM

hard reset condition
slb

hard reset condition (see 6.3.2)
Statt

us
George Penokie Accepted 11/1/2007 5:12:03 PM
Author: relliott Subject: Highlight Date: 12/11/2007 4:22:45 PM -06'00"

tasks

s
commands and task management functions

Status
George Penokie Accepted 2/13/2008 4:54:28 PM -06'00"
gpenokie Accepted 2/13/2008 3:01:37 PM -06'00"
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A SCSI port's response to a hard reset condition shall include establishing an I_T nexus loss condition (see Page: 99

634) for every I—T nexus associated with that SCSI p0r1 Author: relliott Subject: Note Date: 10/27/2007 2:06:48 PM

In 6.3.3, add "abort all task management functions;"

6.3.3 Logical unit reset
Status
George Penokie Accepted 2/27/2008 11:01:18 AM -06'00"
gpenokie Completed ~ 2/13/2008 3:00:34 PM -06'00"

Logical unit reset is a logical unit condition resulting from:
& Author: gpenokie Subject: Sticky Note Date: 2/13/2008 3:00:30 PM -06'00"

~¥ Added << terminate all task managment functions >> into the abc list.

a) A hard reset condition (see 6.3.2); or
b) A logical unit reset event indicating that a LOGICAL LM

RESET task management request (see 7.7) Author: relliott Subject: Note Date: 10/27/2007 2:06:55 PM

In 6.3,4, add "abort all task management functions received on the I_T nexus;"

Stal

has been processed.

itus
gpenokie Completed ~ 2/13/2008 2:59:19 PM -06'00"

The logical unit reset condition s only to SCSI target devices.

iy Author: gpenokie Subject: Sticky Note  Date: 2/13/2008 2:59:15 PM -06'00"
~ Added << terminate all task managment functions >> into the abc list.

When responding-t5a logical unit reset condition, the logical unit shall:

) Abort all tasks as described in 5.6;

) Clear all ACA conditions (see 5.8.2.5) in all task sets in the logical unit;
) Establish a unit attention condition (see 5.8.7 and 6.2);
)

)

=Y

Initiate a logical unit reset for all dependent logical units (see 4.5.19.4); and
Perform any additional functions required by the applicable command standards.

6.3.4 I_T nexus loss

|_T nexus loss is a SCSI device condition resulting from:

a) A hard reset condition (see 6.3.2);

b) An I_T nexus loss event (e.g., logout) indicated by a us Loss event notification (see 6.4); or

c) An |_T nexus loss event indicating that an |_T NEXJS RESET task management request (see 7.6) has
been processed.

An I_T nexus loss event is an indication from the“SCSI transport protocol to the SAL that an I_T nexus no longer
exists. SCSI transport protocols may definge4”T nexus loss events.

Each SCSI transport protocol standgzd that defines |_T nexus loss events should specify when those events
result in the delivery of a Nexus ¥0ss event notification to the SCSI applications layer.

The I_T nexus loss conditizh applies to both SCSI initiator devices and SCSI target devices.

When a SCSI targetgort detects an I_T nexus loss, a Nexus Loss event notification indication shall be delivered
to each logical it to which the |_T nexus has access. In response to the resulting |_T nexus loss condition a
all take the following actions:

¥~ Abort all tasks received on the |_T nexus as described in 5.6;
b) Clear all ACA conditions (see 5.8.2.5) associated with the |_T nexus;

@ c) Establish a unit attention condition for the SCSI initiator port associated with the I_T nexus (see 5.8.7

and 6.2); and

d) Perform any additional functions required by the applicable command standards.

If the logical unit retains state information for the I_T nexus that is lost, its response to the subsequent |_T nexus
re-establishment for the logical unit should include establishing a unit attention with an additional sense code set
to |_T NEXUS LOSS OCCURRED.

If the logical unit does not retain state information for the |_T nexus that is lost, it shall consider the subsequent
I_T nexus re-establishment, if any, as the formation of a new I_T nexus for which there is no past history (e.g.,
establish a unit attention with an additional sense code set to POWER ON OCCURRED).

When a SCSiI initiator port detects an |_T nexus loss, it should terminate all its outstanding Execute Command
procedure calls and all its outstanding task management procedure calls for the SCSI target port associated with
the I_T nexus with a service response of SERVICE DELIVERY OR TARGET FAILURE.
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6.3.5 Power loss expected Page: 100

Author: relliott Subject: Note Date: 10/27/2007 2:07:34 PM

Power loss expected is a SCSI device condition resulting from a power loss expected event indicated by a Power
Loss Expected event notification (see 6.4).

Does power loss expected also abort task management functions? | think it should do so.

If so, then the comparison to "CLEAR TASK SET for all task sets" is incomplete, and the a) b) list needs to be expanded to include "abort all task management functions;"

A power loss expected event is an indication from the SCSI transport protocol tot:e-SAL that power loss may

occur within a protocol specific period of time. SCSI transport prets

N If not, then rules in 7.11 about task management function lifetimes are incorrect.
retgcors may define power loss expected events.

Each SCSI transport protocol standardt==taefines power loss expected events should specify when those S'a'”(;iorge Penokie Accepted 2/27/2008 11:09:21 AM -06'00"
H i ifi i H H enokie Completed  2/13/2008 2:55:29 PM -06'00"
events result in the deliver7oT a Power Loss Expected event notification to the SCSI applications layer. %‘; Author. gpenokie Subject. Sticky Note  Date: 2/13/2008 2:55:09 PM -0600'

. . . . . ~ Added << terminate all task managment functions >> into the abc list. There is no equlivent to a clear task set for task management functions.
=power loss expected condition applies only to SCSI target devices and is equivalent to a CLEAR TASK SET

| Author: relliott Subject: Highlight Date: 10/29/2007 10:40:17 AM

protocol standards
When a SCSiI target port detects a power loss expected, a Power Loss Expected event notification indication
shall be delivered to each logical unit to which the |_T nexus has access. In response to the resulting-—7 power
loss expected condition a logical unit shall take the following actions:

s
SCS! transport protocol standards

Status
George Penokie Accepted 11/1/2007 5:13:29 PM

a) Abort all tasks and establish a unit attention condition as descti
b) Perform any additional functions required by the applicable protocol standards.
6.4 Event notification SCSI transport protocol services

The SCSI transport protocol services described in this subclause are used by a SCSI initiator port or a SCSI
target port to deliver an indication to the SAL that a SCSI event has been detected.

All SCSI transport protocol standards should define the SCSI transport protocol specific requirements for
implementing the Nexus Loss indication, the Transport Reset indication and the Power Loss Expected
indication described in this subclause and when these indications are to be delivered to the SCSI applications
layer.

The Nexus Loss indication and the Transport Reset indication are defined for both SCSI target devices and
SCSil initiator devices.

Indication delivered to device servers, task managers, and application clients:
Nexus Loss (IN ( L_T Nexus ))
Argument description:
I_T Nexus: The specific |_T nexus that has been detected as lost.
Indication delivered to device servers, task managers, and application clients:
Transport Reset (IN ( SCSI Port ))

Argument descriptions:

SCSI Port:  The specific SCSI port in the SCSI device for which a transport reset was detected.

The Power Loss Expected indication is defined for SCSI target devices.
Indication delivered to device servers and task managers.

Power Loss Expected (IN ( SCSI Port ))
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7 Task management functions

7.1 Introduction

Page: 102

T |Author: relliott Subject: Highlight Date: 10/16/2007 7:01:57 PM

An application client requests the processing of a task management function by invoking the SCSI transport

protocol services described in 7.12, the collective operation of which is modeled in the following proceaure va

The task management function nares-=!

Service Response =

Function name (IN ( nexus ), StS—additional response information] )

re summarized in table 37.

Table 37 — Task Management Functions

Additional

Response
Task Management Function Nexus Information Reference

argument

supported
ABORT TASK LT LQ no 7.2
ABORT TASK SET T L no 7.3
CLEAR ACA LT_L no 74
CLEAR TASK SET I_T L no 7.5
I_T NEXUS RESET I_T no 7.6
LOGICAL UNIT RESET T L no 7.7
QUERY TASK LT_LQ no 7.8
QUERY TASK SET I_T L no )/
QUERY UNIT ATTENTION 7.10

Input arguments:
Nexus:
I_T Nexus:

I_T_L Nexus:
I_T_L_Q Nexus:

Output arguments:

Additional Response
Information:

102

An|_T nexus, |_T_L nexus, or |_T_L_Q nexus (see 4.7) identifying the task or
tasks affected by the task management function.

A SCSil initiator port and SCSI target port nexus (see 4.7).
A SCSil initiator port, SCSI target port, and logical unit nexus (see 4.7).

A SCSil initiator port, SCSI target port, logical unit, and task identifier nexus (see
4.7).

If supported by the SCSI transport protocol and the logical unit, then three bytes
that are returned along with the service response for certain task management
functions (e.g., QUERY UNIT ATTENTION). SCSI transport protocols may or may
not support the Additional Response Information argument. A SCSI transport
protocol supporting the Additional Response Information argument may or may
not require that logical units accessible through a target port using that transport
protocol support the Additional Response Information argument.

Working Draft SCSI Architecture Model - 4 (SAM-4)

~ Introduction
slb
Task management function procedure calls
(to parallel the section heading of 5.1 for commands)
Status

George Penokie Accepted 11/1/2007 5:14:21 PM
| Author: relliott Subject: Highlight Date: 10/10/2007 2:02:44 PM

~/the following procedure call
s

a procedure call using the following format:

Status
George Penokie Accepted 11/1/2007 5:14:55 PM
1| Author: relliott Subject: Highlight Date: 10/27/2007 1:22:12 PM

{IN(nexus ), OUT ( [additional response information] )

slb
(IN (Nexus ), OUT ( [Additional Response Information] )

Status

George Penokie Accepted 11/1/2007 5:15:43 PM

Author: relliott Subject: Note Date: 10/27/2007 1:22:10 PM
add the following after the Service Response = line:

where

Function Name  is one of the task management function names listed in table 34
Nexus is either:

a) an |_T Nexus argument;
b) an I_T_L Nexus Argument; or
¢)an I_T_L_Q Nexus argument

Additional Response Information is the Additional Response Information output argument described below

Status
George Penokie Rejected

11/2/2007 9:02:17 AM
Author: George Penokie Subject: Note Date: 2/13/2008 12:12:30 PM -06'00"

¥ Added an <<(i.e., function name >>, and << nexus argurment >> into the headings. Added << nexus >> into each nexus column. Changed the nexus input argument to
<< Contains an i_T nexus argument, .... >>

| Author: relliott Subject: Highlight Date: 10/27/2007 1:22:04 PM

Nexus: An _T nexus, L_T_L nexus, or |_T_L_Q nexus (see 4.7) identifying the task or
tasks affected by the task management function.

I_T Nexus: A SCS! initiator port and SCSI target port nexus (see 4.7).

I_T_L Nexus: A SCS initiator port, SCSI target port, and logical unit nexus (see 4.7).

1_T_L_Q Nexus: A SCS initiator port, SCS! target port, logical unit, and task identifier nexus (see 4.7).

slb

I_T Nexus: The |_T nexus (see 4.7) affected by the task management function.

_T_L Nexus: The |_T_L nexus (see 4.7) affected by the task management function.
_T_L_Q Nexus: The |_T_L_Q nexus (see 4.7) affected by the task management function.

Status

George Penokie Accepted 11/2/2007 9:05:36 AM
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One of the following SCSTFaNsSpor protocorspesias-senvice racnanses shall be returned: Page: 103

T
FUNCTION coMPLETE: A task manager response indicating that the requested function is complete.

Unless another response is required, the task manager shall return this
response upon completion of a task management request supported by the
logical unit or SCSI target device to which the request was directed.

FUNCTION SUCCEEDED: A task manager response indicating that the requested function is supported and
completed successfully. This task manager response shall only be used by
functions that require notification of success (e.g., QUERY TASK, QUERY TASK
SET, or QUERY UNIT ATTENTION).

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

INCORRECT LOGICAL UNIT A task router response indicating that the function requested processing for an
NUMBER: incorrect logical unit number.

SERVICE DELIVERY 1he request was terminated due to a service delivery failure (see
OR TARGET FAILURE: SCSI target device malfunction. The task manager may-<
successfully performed the specified function. @

=

Each SCSI transport protocol standard shall define the events for each of these service responses.

of access restrictions;
b) A task management request of CLEAR TASK SET or LS&ICAL UNIT RESET received from a SCSI
initiator port that is denied access to the logical , either because it has no access rights or because it
is in the pending-enrolled state, shall notealse any changes to the logical unit; and
c) The task management function se#siCe response shall not be affected by the presence of access
restrictions.

Request:

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

Description:
This function shall be supported by all logical units.

The task manager shall abort the specified task, if any, as described in 5.6. Previously established conditions,
including mode parameters, reservations, and ACA shall not be changed by the ABORT TASK function.

A response of FUNCTION COMPLETE shall indicate that the task was aborted or was not in the task set. In either
case, the SCSI target device shall guarantee that no further requests or responses are sent from the task.

All SCSI transport protocol standards shall support the ABORT TASK task management function.
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Author: relliott Subject: Highlight Date: 10/27/2007 1:21:52 PM

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

s/b
Service Response assumes one of the following values

to match wording in section 5.1 for Execute Command. Wording could be changed in both places if "assumes" is not agreeable. There is no need for the Service Response
values to be determined by the transport protocol here. When included in RESPONSE frames over the wire, they are; when returned from the initiator port to the application
client, the values are probably remapped to protocol-independent values (so generic SCS! software isn't affected by the transport protocol choice).

Status
George Penokie Completed 11/2/2007 9:17:56 AM
gpenokie Rejected 2/13/2008 11:57:44 AM -06'00"
Author: George Penokie Subject: Note Date: 11/2/2007 9:17:50 AM

¥ Changed the wording in section 5.1 to "One of the following SCSI transport protocol specific service responses shall be returned:* so it will match what is stated here and
gets rid of the "assumes" term.

Author: relliott Subject: Note Date: 10/10/2007 2:08:40 PM
At end of SERVICE DELIVERY OR TARGET FAILURE description, add "All output arguments are invalid."

That means Additional Response Information is not usable.

Status

gpenokie Accepted _ 2/13/2008 11:53:30 AM -06'00'
Author: relliott Subject: Highlight __ Date: 10/10/2007 1:57:48 PM
Request

s/b
Procedure call:

(this is at the same level as Execute Command, not the same level as Send SCSI Command)

Status
George Penokie Accepted 11/1/2007 5:22:41 PM



T10/1683-D Revision 13 27 September 2007

7.3 ABORT TASK SET Page: 104
1| Author: relliott Subject: Highlight ___Date: 10/10/2007 1:57:58 PM
3 Request
Request: e
Procedure call:
Service Response = ABORT TASK SET (IN (I_T_L Nexus)) (this is at the same level as Execute Command, not the same level as Send SCSI Command)
- Status
Description: George Penokie Accepted 11/1/2007 5:22:49 PM
7 Author: relliott Subject: Highlight ___Date: 10/10/2007 1:58:05 PM
This function shall be supported by all logical units. ~Request

s/b
The task manager shall abort all tasks in the task set that were received on the specified |_T nexus as described Procedure call:

in 5.6. Tasks received on other |_T nexuses or in other task sets shall not be aborted. This task manage:
function performed is equivalent to a series of ABORT TASK requests.

nt (this is at the same level as Execute Command, not the same level as Send SCSI Command)

St
All pending status and sense data for the tasks that were aborted shall be cl i Other previously established A'a‘i:"sseborg"e I:‘enokwe Accsepéed‘ it n‘«””zo‘g??%%/;yme 26:20 M
5t De changed by the ABORT TASK SET T|Rener e dblect Hlgnid ate:

conditions, including mode parameters, reservations, and ACA shall
function.

~ ACA task attribute
sib ACA (smallcaps lowercase) task atribute

All SCSI transport protocol standards shall port the ABORT TASK SET task management function.

Status
George Penokie Accepted 11/1/2007 5:24:28 PM
| Author: relliott Subject: Highlight ___ Date: 10/10/2007 1:58:12 PM
Request

s/b
Procedure call:

7.4 CLEARA

(this is at the same level as Execute Command, not the same level as Send SCSI Command)

Request:

Status
George Penokie Accepted 11/1/2007 5:23:05 PM

Service Response = CLEAR ACA (IN (I_T_L Nexus ))

Description:

This function shall be supported by a logical unit if it

For the CLEAR ACA task management functics#;
Control mode page (see SPC-4).

pports ACA (see 5.2).

the task set shall be the one defified by the TsT field in the

An application client requests a C£EAR ACA using the faulted |_T nexUs (see 3.1.38) to clear an ACA condition
from the task set serviced he logical unit. The state of all tagks”in the task set shall be modified as described
in 8.8. For a task with the ACA task attribute (see 8.6.5) reczipt of a CLEAR ACA function shall have the same
effect as receipt of an ABORT TASK function (see 7.2)specifying that task. If successful, this function shall be
terminated with a service response of FUNCTION COXPLETE.

If the task manager clears the ACA conditige; any task within that task set may be completed subject to the
requirements for task set management specified in clause 8.

The service response for a CLEA® ACA request received from an |_T nexus other than the faulted |_T nexus
shall be FUNCTION REJECTED,

All SCSI transport protgcol standards shall support the CLEAR ACA task management function.

Request:

Service Response = CLEAR TASK SET (IN (I_T_L Nexus))

Description:

This function shall be supported by all logical units.
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The task manager shall abort all tasks in the task set as described in 5.6. Page: 105

If the TsT field is set to 001b (i.e., per I_T nexus) in the Control mode page (see SPC-4), there is one task set per ] Author: relliott Subject: Highlight __ Date: 10/10/2007 1:58:19 PM
I_T nexus. As a result, no other |_T nexuses are affected and CLEAR TASK SET is equivalent to ABORT TASK Zﬁq”es'

SET (see 7.2). Procedure call:

(this is at the same level as Execute Command, not the same level as Send SCSI Command)

All pending status and sense data for the task set shall be cleared. Other previously estabtsied conditions,

- Status
: : George Penokie Accepted 11/1/2007 5:23:13 PM
TASK SET task management function. | Author: rellott Subject: Highlight Date: 10/10/2007 1:58:26 PM
~'Request

slb
Procedure call:

(this is at the same level as Execute Command, not the same level as Send SCSI Command)

. Status
ReqUeSt. George Penokie Accepted 11/1/2007 5:23:20 PM
| Author: relliott Subject: Highlight Date: 10/10/2007 1:58:35 PM
~Request
Service Response = |_T NEXUS RESET (IN ( I_T Nexus )) slb
- - Procedure call

Description. (this is at the same level as Execute Command, not the same level as Send SCSI Command)

SCSI transport protocols may or may not support |_T NEXUS BESET and may or may not require logical units E

tatus
George Penokie Accepted 11/1/2007 5:23:30 PM

]
request was received, then the SCSI target device shalfeturn a
turning a FUNCTION COMPLETE response, the logical unit(sydnd the SCSI
itional functions specified by the SCSI transport protocol.

6.3.4 for the |_T nexus on which the funct
FUNCTION COMPLETE response. After
target port shall perform any 24

Request:

Service Response = LOGICAL UNIT RESET (IN41_T_L Nexus))

Description:
This function shall be supported by all logical

Before returning a FUNCTION COMPLETE
specified in 6.3.3.

$Sponse, the logical unit shall perform the logical unit reset functions

NOTE 13 - Previous versj

s of this standard only required LOGICAL UNIT RESET support in logical units that
supported hierarchicalx i

gical units.

All SCSI transport zfotocol standards shall support the LOGICAL UNIT RESET task management function.

Request:

Service Response = QUERY TASK (IN (I_T_L_Q Nexus))

Description:
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SCSl transport protocols may or may not support QUERY TASK and may or may not require logical units Page: 106
accessible through SCSI target ports using such transport protocols to support QUERY TASK. T Adthor.refiot Subjoct: Highlight Date: 101102007 20115 P
The task manager in the specified logical unit shall: Roquest

Procedure call:

a) if the specified task is present in the task set, then return a service response set to FUNCTION
and (this is at the same level as Execute Command, not the same level as Send SCSI Command)
b) if the specified task is not present in the task set, then return a sersceTesponse set to FUNCTION st
tatus
COMPLETE. George Penokie Accepted 11/1/2007 5:23:37 PM
| Author: relliott Subject: Highlight Date: 10/10/2007 2:01:25 PM
~'Request
slb
Procedure call:
7.9 QUERY TA¢

(this is at the same level as Execute Command, not the same level as Send SCSI Command)

Request:

Status
George Penokie Accepted 11/1/2007 5:23:41 PM

Service Response = QUERY TASK SET (IN ( I_T_L Nexus ))

Description:

SCSil transport protocols may or may not support QUERY TASK S| hd may or may not require logical units
accessible through SCSI target ports using such transport prote<ols to support QUERY TASK SET.

The task manager in the specified logical unit shall:

a

if there is any task present in the tas
set to FUNCTION SUCCEEDED; ang
b) if there is no task presentizrthe task set from the specified I_T nexus, then return a service response set
to FUNCTION COMPLEZE.

€t from the specified I_T nexus, then return a service response

Y UNIT ATTENTION

Request:

Service Response = QUERY UNIT ATTENTION (IN ( I_T_L Nexus ), OUT ( [Additional Response
Information] ))

Description:

A SCSiI transport protocol may or may not support QUERY UNIT ATTENTION. A SCSI transport protocol
supporting QUERY UNIT ATTENTION may or may not require logical units accessible through SCSI target ports
using that transport protocol to support QUERY UNIT ATTENTION.

The task manager in the specified logical unit shall:

a) if there is a unit attention condition (see 5.8.7) or a deferred error (see SPC-4) pending for the specified
I_T nexus, then return a service response set to FUNCTION SUCCEEDED; and

b) if there is no unit attention condition or deferred error pending for the specified I_T nexus, then return a
service response set to FUNCTION COMPLETE.

If the service response is not FUNCTION SUCCEEDED, then the task manager shall set the Additional Response
Information argument to 000000h.

If the service response is FUNCTION SUCCEEDED, then the task manager shall set the Additional Response
Information argument as defined in table 38.
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Page: 107
eqt " Author: relliott Subject: Note Date: 10/27/2007 1:58:54 PM
Table 38 — Additional Response Information argument for QUERY UNIT ATTENTION 'AGd "power 055 expected (66 6.3.5)" 10 e ist of things that cause a task management funclion 1o no longer exist, Make 1t flem b) ahead of I_T nexus 1055
. Status
Bit 7 6 5 4 3 2 1 0 gpenokie Accepted  2/13/2008 11:32:00 AM -06'00'
Byte 1 |Author: Mark Evans, Subject: Highlight Date: 10/29/2007 1:21:51 PM
Y/ "The application client maintains an application client task to interact with the task management function 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:"
0 Reserved UADE DEPTH SENSE KEY slb
“"An application client maintains an application client task to interact with the task management function from the time the Send Task Management Request SCSI transport
1 ADDITIONAL SENSE CODE protocol service request is invoked until the application client receives one of the following SCSI target device responses:"
Status
George Penokie Accepted 11/2/2007 9:36:22 AM
2 ADDITIONAL SENSE CODE QUALIFIER | Author: relliott Subject: Highlight Date: 10/16/2007 7:44:25 PM
~ application client task to interact with the task function
slb
. L ) B . . g application client task management function to represent the task management function
The UADE DEPTH field indicates the number of pending unit attention conditions or deferred errors is defipéd
in table 39. Status
George Penokie Accepted 11/2/2007 9:38:48 AM
| Author: relliott Subject: Highlight Date: 10/16/2007 7:54:18 PM
FUNCTION COMPLETE, FUNCTION SUCCEEDED, FUNCTION REJECTED, or SERVICE
. DELIVERY OR TARGET FAILURE
Table 39 — UADE DEPTH field
1. Add INCORRECT LOGICAL UNIT NUMBER
Code Description 2.1f SERVICE DELIVERY OR TARGET FAILURE remains in this list, then there is no reason to list all of them - any service response suffices, so delete the list and just leave "A
service response is received”. See other comment about excluding SERVICE DELIVERY OR TARGET FAILURE, though.
00b The combined number of unit attention conditions and de;
Status
01b George Penokie Accepted 12/26/2007 1:51:32 PM -06'00"
Q‘Aulhor George Penokie Subject: Note Date: 11/20/2007 9:01:58 AM -06'00"
—~ Added "incorrect logical unit number to the list
10b Author: relliott Subject: Note Date: 11/2/2007 9:44:25 AM
For commands (5.5), a service response of SERVICE DELIVERY OR TARGET FAILURE leaves the application client task in existence until the initiator receives something else
11b Reserved from the target that assures it is gone (a response to a TMF aborting that task).
Task management functions should be handled the same way. Itis not safe to reuse the task identifier (task tag) if a SERVICE DELIVERY OR TARGET FAILURE is returned.
The task management function should be assumed to exist until an I_T NEXUS RESET or LOGICAL UNIT RESET is successfully run (or a unit attention occurs reporting a
reset).
highest-priority pending unit attention conditi Status
gpenokie Accepted  2/13/2008 11:47:23 AM -06'00'
The ADDITIONAL SENSE CODE field indicati Author: gpenokie Subject: Sticky Note __Date: 2/13/2008 2:23:57 PM -06'00"

¥ Added << If a service response of service delivery or target failure is received for a task management function (e.g., when an L_T nexus loss is detected by the SCSI
initiator port), the application client shall maintain an application client task management function to represent the task management function until the application client
has determined that the task management function is no longer known to the device server. >> to this section.

pending unit attention condition or def#fred errgf (see SPC-4).

The ADDITIONAL SENSE CODE QUALFIER fielgVindicates the value of the A
the highest-priority pending upA attentio7f condition or deferred error /4ee SPC-4).

QUALIFIER field in

7.11 Task manggemenifunction lifetime

/T nexus loss (see 6.3.4);
logical unit reset (see 6.3.3)

A service response of FUNCTION COMPLETE, FUNCTION SUCCEEDED, FUNCTION REJECTED, Or SERVICE

DELIVERY OR TARGET FAILURE is received for that task management function;

@ b) Notification of a 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
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UCCURRED SCSHBES-RESETOCCURRED: RIIS DEVICE RESET FUNCTION OCCURRED; Page: 108
DEY!CE. lNTERNAL RESET; or l—T .NEXL‘JS LOSS .O.CCURRED); Author: relliott Subject: Note Date: 10/16/2007 7:56:51 PM
Notification of a unit attention condition with an additional sense code of MICROCODE HAS BEEN ftems b) c) and d) should be qualified with knowledge that the unit attention condition was reported after the task management request arrived at the target port. Otherwise, it
CHANGED, or might still be in flight. This is the subtle ordering assumption in 4.3.3.
d) Notification of a unit attention condition with an additional sense code of COMMANDS CLEARED BY stot
atus
POWER LOSS NOTIFICATION. gpenokie Accepted  2/13/2008 11:51:54 AM -06'00'
Author: gpenokie Subject: Sticky Note  Date: 2/13/2008 2:29:44 PM -06'00"
- << n = ive . >> n.
NOTE 14 - The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET This << ltems ather han &) assume in-order defivery (see 4.3.3) 2> was added o tis secto
T Author: relliott Subject: Highlight Date: 10/10/2007 1:53:20 PM

OCCURRED) are based on usage in previous versions of this standard. The use of these unit attention condition
names is not to be interpreted as a description of how the unit attention conditions are represented by any given
SCSi transport protocol.

{see 7.12.5) confirmation

s
confirmation (see 7.12.5)

Status
George Penokie Accepted 11/1/2007 5:26:20 PM
T |Author: relliott Subject: Highlight Date: 10/10/2007 1:53:42 PM

7.12 Task management SCSI transport protocol services

~'Send Task Management Request

s/b

) ) Send Task Management Request request

7.12.1 Task management SCSI transport protocol services overview Status
George Penokie Accepted 11/1/2007 5:26:59 PM

The SCSI transport protocol services described in this subclause are used by a SCSI initiatp~device and SCSI
target device to process a task management procedure call. The following arguments arz’passed:

Nexus: An|_T nexus, |_T_L nexus, or I_T_L_Q nexy
Function Identifier: Argument encoding the task managepx

All SCSI transport protocol standards shall define the SCSI trzfisport protocol sgecific requirements for
implementing the Send Task Management Request regz@st (see 7.12.2)the Task Management Request

Received indication (see 7.12.3), the Task Manager@ént Function Exécuted response (see 7.12.4), and the
Received Task Management Function Executed (see 7.12.5) sdhfirmation SCSI transport protocol services.

A SCSiI transport protocol standard may specify different izplementation requirements for the Send Task
Management Request request SCSI transport protogdi service for different values of the Function Identifier
argument.

All SCSl initiator devices shall implement the Send Task Management Request and the Received Task
Management Function Executed confirmation SCS| transport protocol services as defined in the applicable
SCSI transport protocol standards.

All SCSI target devices shall implement the Task Management Request Received indication and the Task
Management Function Executed response SCSI transport protocol services as defined in the applicable SCSI
transport protocol standards.

7.12.2 Send Task Management Request transport protocol service request

An application client uses the Send Task Management Request transport protocol service request to request that
a SCSl initiator port send a task management function.
Send Task Management Request transport protocol service request:

Send Task Management Request (IN ( Nexus, Function Identifier ))

Input arguments:

Nexus: An|_T nexus, |_T_L nexus, or I_T_L_Q nexus (see 4.7).

Function Identifier: Argument encoding the task management function to be performed.
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7.12.3 Task Management Request Received transport protocol service indication Page: 109

T |Author: relliott Subject: Highlight Date: 10/10/2007 1:54:12 PM

A task router (see 4.5.8) uses the Task Management Request Received transport protocol service indication to task manger
s/b

notify a task manager that it has received a task management function.

task manager

Task Management Request Received transport protocol service indication: Status
George Penokie Accepted 11/1/2007 5:27:34 PM
| Author: relliott Subject: Highlight Date: 10/27/2007 1:21:12 PM
. R . {IN(Nexus, Service Response ))
Task Management Request Received (IN ( Nexus, Function Identifier )) slb

(IN (Nexus, Service Response, [Additional Response Information] ))

Input arguments: with this added to Input arguments

Additional Response Information: The Additional Response Information output argument for the task management procedure call (see 7.1):

Status
Nexus: George Penokie Completed 11/2/2007 10:07:34 AM
: gpenokie Accepted 2/13/2008 11:27:51 AM -06'00"
3 . | Author: relliott Subject: Highlight Date: 10/27/2007 1:21:10 PM
Function Identifier: ~/{IN(Nexus, Service Response ))
s

(IN ( Nexus, Service Response, [Additional Response Information] ))
7.12.4 Task M=
with this added to Input arguments:

Additional Response Information: The Additional Response Information output argument for the task management procedure call (see 7.1);
A task manger uses the Task Management Function Executed trans) protocol service response to request

~ Statt
that a SCSI target port transmit task management function execut@d information. 5o

George Penokie Completed 11/2/2007 10:10:49 AM
gpenokie Accepted 2/13/2008 11:23:55 AM -06'00"

Task Management Function Executed transport protocetService response:

Task Management Function Executed (IN ( Nexus, Service Response ))

Input arguments:

Nexus: An|_T nexus, |_T_L nexus, or I_T_L_Q nexus (see 4.7).
Service Response: An encoded value representing one of the following:
FUNCTION COMPLETE:  The requested function has been compleféd.

The requested function is supported ayd completed

FUNCTION SUCCEEDED:
successfully.

The task manager does not implesient the requested

FUNCTION REJECTED: N
function.

An optional task router respoyfse indicating that the
function requested processig for an incorrect logical
unit number.

INCORRECT LOGICAL
UNIT NUMBER:

The request was termizated due to a service delivery
SERVICE DELIVERY failure (see 3.1.113) 4r SCSI target device malfunction.
OR TARGET FAILURE:  The task manager /hay or may not have successfully
performed the spécified function.
7.12.5 Received Task Management Function Executed transport grotocol service confirmation

A SCSl initiator port uses the Received Task Management Functizn Executed transport protocol service
confirmation to notify an application client that it has received tgék management function executed information.
Received Task Management Function Executed transport prgtocol service confirmation:

Received Task Management Function Executed (IN ( Nexus, Service Response ))
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Input arguments: Page: 110

T |Author: relliott Subject: Highlight Date: 10/16/2007 7:40:10 PM

Applicati lient Task
Nexus: An|_T nexus, |_T_L nexus, or I_T_L_Q nexus (see 4.7). Applcation Client Tas

. . X Application Client Task Management Function
Service Response: An encoded value representing one of the following:

Status
George Penokie Accepted 11/1/2007 5:31:21 PM

FUNCTION COMPLETE:  The requested function has been completed. i
| Author: relliott Subject: Highlight Date: 10/16/2007 7:40:30 PM

The requested function is supported and completed application client task

successfully.

FUNCTION SUCCEEDED: slb
application client

Status

The task manager does not implement the request; 8 orge Penokie Accepted 111212007 104244 AM

FUNCTION REJECTED: N
function.

INCORRECT LOGICAL
UNIT NUMBER:

SERVICE DELIVERY failure (see 3.1.113) or SCSI
OR TARGET FAILURE: The task manager may or,
performed the specifieg/function.

Each SCSI transport protocol shall allow a Received Task Managemen
completion of the requested task to be associated with the correspon:

unction Executed gdnfirming
ing Send Task Managément Request.
7.13 Task management function example

Figure 42 shows the sequence of events associategith a task managemep?function.

pplication Client
Application Client Task,

Waiting ?

@ Time
Tas¥’Management
Function
Working

@ Activity @ Time

Task Manager

Figure 42 — Task management processing events

The numbers j7figure 42 identify the events described as follows:
1

The application client task issues a task management request by invoking the Send Task Management
Request SCSI transport protocol service.

2) The task manager is notified through a Task Management Request Received transport protocol
service indication and begins processing the function.
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3) The task manager performs the requested function and responds by invoking the Task Management Page: 111

Function Executed SCSI transport protocol service to notify the application client. The service T Adthor.refiot Subjoct: Highlight Dato: 10/2712007 21340 PM

response argument is set to a value of FUNCTION COMPLETE.
4) A Received Task Management Function Executed confirmation is received by the a
task.

Service response argument
s/b

Service Response argument

or just replace "service response argument is set to a value of" with
"service response of" (this is how most of the standard is worded)
st

atus.
George Penokie Rejected 11/2/2007 10:17:11 AM
Author: George Penokie Subject: Note Date: 2/13/2008 11:10:51 AM -06'00"

¥ Changed to "...client of a service response of FUNCTION COMPLETE."

Author: relliott Subject: Highlight Date: 10/16/2007 7:40:52 PM

application client task
slb
application client

Status
George Penokie Accepted 11/2/2007 10:17:39 AM
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8 Task set management Page: 112

| Author: relliott Subject: Cross-Out Date: 10/27/2007 1:32:08 PM

~ Delete ", or no task attribute.” and move the "or" to earlier in the sentence.

8.1 Introduction to task set management

‘SAM-4 requires each task have a task attribute.

Status
. " . N . . George Penokie Accepted 11/2/2007 10:19:34 AM
This clause describes some of the controls that application clients have over task set management behaviors

(see 8.3). This clause also specifies task set management requirements in terms of:

a) Task states (see 8.5);

b) Task attributes (see 8.6);

c) Task priority (see 8.7);

d) The events that cause transitions between task states (see 8.4 and 8.5); and
e) A map of task state transitions (see 8.8).

This clause concludes with several task set management examples (see 8.9).

Task behavior, as specified in this clause, refers to the functioning of a task as obs
including the results of command processing and interactions with other tasks

fved by an application client,

The requirements for task set management only apply to a task after it bz been entered into a task set. A task

shall be entered into a task set unless:

a) A condition exists that causes that task to be complet
CONFLICT, TASK SET FULL, or ACA ACTIVE;

b) Detection of an overlapped command (see 5.8 2
CONDITION status; or

c) SCSl transport protocol specific errors czlse that task to be completed with CHECK CONDITION status.

With a status of BUSY, RESERVATION

causes that task to be completed with a CHECK

8.2 Implicit head of queue

A command standard (see 271.20) may define commands each of which may be processed by the task manager
as if the task’s task attrizlite is HEAD OF QUEUE even if the task is received with a SIMPLE task attribute, an
ORDERED task attribute--or-ne-task-attribute-

An application client should not send a command with the ORDERED task attribute if the command may be
processed as if it has a task attribute of HEAD OF QUEUE because whether the ORDERED task attribute is honored
is vendor specific.

8.3 Task management model

The task management model requires the following task set management behaviors:

a) The sIMPLE task attribute (see 8.6.1) shall be supported;

b) Task attributes other than sIMPLE may be supported;

c) The QUEUE ALGORITHM MODIFIER field in the Control mode page (see SPC-4) shall control the processing
sequence of tasks having the SIMPLE task attribute;

d) The QERR field in the Control mode page (see SPC-4) shall control aborting of tasks when a CHECK
CONDITION status is returned for any task; and

e) The CLEAR TASK SET task management function (see 7.5) shall be supported.
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Case 1
~&— Task Dormant —p
Timeline
A A
A B C
Task Task Task Ended
Created Enabled Applicztion client
oifserves state
Case 2
Timeline
A (
B C
Task Created Task Ended
and Enable;

Figure 43 — Example of Dormant state task behavior

8.6 Task attribu

8.6.1 Overyviéw
application client shall assign a task attribute (see table 41) to each task.

Table 41 — Task attributes

Task Attribute | Reference
SIMPLE 8.6.2
ORDERED 8.6.3
HEAD OF QUEUE 8.6.4
ACA 8.6.5

SCSi transport protocols shall provide the capability to specify a unique task attribute for each task.
8.6.2 Simple task

If accepted, a task having the SIMPLE task attribute shall be entered into the task set in the dormant task state.
The task shall not enter the enabled task state until all head of queue tasks and older ordered tasks in the task
set have ended (see 8.4).

The QUEUE ALGORITHM MODIFIER field in the Control mode page (see SPC-4) provides additional constraints on
task completion order for tasks having the SIMPLE task attribute.
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Page: 115

Author: relliott Subject: Note Date: 10/27/2007 1:20:52 PM

When referring to "(simple, ordered, head of queue, and ACA) task", Mixed Case should be used, not lowercase.

Status
George Penokie Rejected 11/2/2007 10:26:25 AM
S Author: George Penokie Subject: Note Date: 11/2/2007 10:26:20 AM

~7 T'see no instance where it is not correct. The table is a list of task attributes which are allways small caps.
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8.6.3 Ordered task Page: 116

T |Author: relliott Subject: Highlight Date: 12/11/2007 4:33:10 PM -06'00"

If accepted, a task having the ORDERED task attribute shall be entered into the task set in the dormant task state. ~'“ask priority” might also be renameable at this point. How much is it used in SPC-47
The task shall not enter the enabled task state until all head of queue tasks and all older tasks in the task set

have ended (see 8.4).

Or, we could strive to have all these extra attributes of a command outside the CDB to have a "task " prefix. Task attribute is unlikely to change to command attribute.

Status
gpenokie Accepted 2/13/2008 2:10:23 PM -06'00'

8.6.4 Head of queue task Author: gpenokie Subject: Sticky Note  Date: 2/13/2008 11:10:19 AM -06'00"

¥ Change all << task priority >> to << command priority >> send note (o Ralph

| Author: Mark Evans, WDC Subject: Highlight Date: 10/29/2007 1:20:57 PM

If accepted, a task having the HEAD OF QUEUE task attribute shall be entered-io the task set in the enabled task

~"If the task has a task attribute other than SIMPLE, the task priority is not used."
state. slb
"If a task has a task attribute other than SIMPLE, then task priority is not used."

Status
8.6.5 ACA task George Penokie Accepted 111212007 10:27:31 AM
| Author: Mark Evans, WDC Subject: Highlight _ Date: 10/25/2007 12:52:03 PM

If the Task Priority argument is set to zero or is not contained within the Send SCSI Received SCSI transport protocol service indication (see 5.4.2) and a priority has been
assigned to the |_T_L nexus, the device server shall use that priority as the task priority."

slb

"If the Task Priority argument is set to zero or is not contained within the Send SCSI Received SCSI transport protocol service indication (see 5.4.2), and a priority has been
assigned to the |_T_L nexus, then the device server shall use the priority specified for the |_T_L nexus as the task priority."

If accepted, a task having the 2e&Task attribute shall be entered into the task set in the enabled task statz
shall be no more tha ACA task per task set (see 5.8.2.2).

Status
-— George Penokie Rejected 11/2/2007 10:31:15 AM
8.7 Task priority Gy Author: George Penokie Subject: Note Date: 11/8/2007 3:26:50 PM -06'00'

¥ Change to: If the Task Priority argument is set to zero or is not contained within the Send SCSI Received SCSI transport protocol service indication (see 5.4.2), and a
priority has been assigned to the |_T_L nexus, then the device server shall use the specified priority for the |_T_L nexus as the task priority.

Author: relliott Subject: Highlight Date: 10/8/2007 7:33:21 PM

A priority may be assigned
s

A priority is assigned

Status
George Penokie Accepted 2/13/2008 4:51:19 PM -06'
| Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 12:53:40 PM

*If no priority has been assigned to the |_T_L nexus using the SET PRIORITY command and the logical unit does not support the INITIAL PRIORITY field in the Control
Extension mode page the device server shall set the task priority to Oh (i.e., vendor specific) or the task shall have no task priority."

protocol service indication (see 5.4.2) and az#otity has been assigned to the |_T_L nexus, the device server "If no priority has been assigned to the |_T_L nexus using the SET PRIORITY command, and the logical unit does not support the INITIAL PRIORITY field in the Control
shall use that priority as the task priority. A priority may be assigned to an |_T_L nexus by a SET PRIORITY Extension mode page, then the device server shall set the task priority to Oh (i.e., vendor specific), or the task shall have no task priority."”

Statt
cqmmand (see SPC- _4) or by the INITIAL PRIORITY _fleld in the Control Extension mode page (see_ SPC- ft)A If no a“Gseorge Penokie Accepted 111212007 10:33:02 AM
priority has been assigned to the |_T_L nexus using the SET PRIORITY command and the logical unit does not
support the INITIAL PRIORITY field in the Control Extension mode page the device server shall set the task priority
to Oh (i.e., vendor specific) or the task shall have no task priority.

A task manager may use task priority to determine an ordering to process tasks with the SIMPLE task attribute
within the task set. A difference in task priority between tasks may not override other scheduling considerations
(e.g., different times to access different logical block addresses) or vendor specific scheduling considerations.
However, processing of a collection of tasks with different task priorities should cause the subset of tasks with
the higher task priorities to return status sooner in aggregate than the same subset would if the same collection
of tasks were submitted under the same conditions but with all task priorities being equal.

8.8 Task state transitions

This subclause describes task state transitions, actions and associated triggering events as they appear to an
application client. The logical unit response to events affecting multiple tasks (e.g., a CLEAR TASK SET) may be
different from the response to an event affecting a single task. To the application client, the collective behavior
appears as a series of state changes occurring to individual tasks.

The task state diagram of figure 44 shows the behavior of a single task in response to an external event.
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Annex A Page: 122

(informative) 1| Author: Mark Evans, WDC Subject: Highlight Date: 10/25/2007 12:57:00 PM

~"This standard defines the identifier attributes and name attributes for the attribute listed in A.1."
s/b

Identifiers and names for objects

"This standard defines the identifier attributes and name attributes for the SCSI architecture model objects listed in A.1."

Status
George Penokie Rejected 11/2/2007 10:38:04 AM
Author: George Penokie Subject: Note Date: 11/2/2007 10:37:31 AM

~7 Changed to "This standard defines the identifier attributes and name attributes listed in A.1."

A.1 Identifiers and names overview

g Author: Emulex Subject: Highlight Date: 10/30/2007 2:02:51 PM

- Emulex014
Page: 122 A.2 first sentence “attribute” s/b "attributes”

This annex summarizes identifiers and names.

Status
George Penokie Rejected 11/2/2007 10:37:09 AM
Author: George Penokie Subject: Note Date: 11/2/2007 10:37:06 AM

The following SCSI architecture model objects have identifiers and+@mes summarized in this annex:

a) SCSlinitiator port (see 3.1.97);
b) SCSI target port (see 3.1.101);

~7 Changed to "This standard defines the identifier attributes and name atiributes listed in A.1.

| Author: Emulex Subject: Highlight Date: 10/30/2007 2:13:27 PM

Emuiex-015
Page: 122 A2 last two sentences of fist paragraph: To clarify that the tables do not specify which standard makes requirements, change to: *Table A.1 also lists whether SCS| transport protocols and logical units are
required to support identifier attributes by either this standard or SPC-4. Table A.2 also lists whether SCS| transport protocols and logical units are required to support name attributes by either this standard or SPC-4."

c) Logical unit (see 3.1.62); and
d) SCSI device (see 3.1.92)

Status
George Penokie Rejected 11/8/2007 6:37:38 PM -06'00"
Author: George Penokie Subject: Note Date: 11/8/2007 6:37:30 PM -06'00"

ers and names

~ Made into footnotes. One for table A.1 and one for table A.2 and deleted the two senetences referenced in the comment.

This standard defines the identifier attributes and name attributes for the attrib=i€ listed in A.1. The size
requirements placed on identifier attributes by this standard are as shewi in table A.1. This standard places no
requirements on the sizes of name attributes as shown in table A.2. Table A.1 also lists whether this standard or
SPC-4 requires SCSI transport protocols and logical units to support identifier attributes. Table A.2 also lists
whether this standard or SPC-4 requires SCSI transport protocols and logical units to support name attributes.

Table A.1 — Identifier attribute size and support requirements

Identifier
Attribute
Size Support Requirements
Initiator port identifier not specified mandatory
Target port identifier not specified mandatory
Logical unit number 8 bytes (maximum) mandatory
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A.3.2 ISO/IEC 13213:1994: See ISO/IEC 13213:1994, Information technology - Microprocessor systems - Page: 127

Control and Status Registers Architecture for microcomputer buses [ANSI/IEEE 1212, 1994 Edition]. See T Adthor. Emulex Subjoct: Highlight Dato: 10/30/2007 21445 PM

http://www.iso.org/. Emulex-016

Page: 127 A.3.4: This seems to be a self reference. Should this be "SAS-2 Serial SCSI Protocol (see SAS-2)."

A.3.3 NAA: Name Address Authority (see SPC-4)

Status

A.3.4 SAS-2 SSP: SAS-2 (see A.3.4) Serial SCSI Protocol. George Penokie Acoepted 11/8/2007 6:26:23 PM -06100

A.3.5 UTF-8: See ISO/IEC 10646-1:2000, Information technology - Universal Multiple-Octet Coded Character
Set (UCS) - Part 1: Architecture and Basic Multilingual Plane. See http://www.iso.org/.
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Table B.1 — SCSI Initiator Port attributes and SCSI Target Port attributes supported by SCSI transport
protocols (part 2 of 2)

Attribute ADT-2 FCP-4 iSCSsI SAS-2 | SRF|
: —
Retry Delay Timer no [y no s no
supported | y y
——
Information no s no s no
supported y y
Bidirectional
Commands yes
supported
iBB%':{I'TI'AASSII(( ABORT TASK, ABORT TASK,
SET CLEAR ABORT TASK ABORT TASK
Task Management TAéK SET SET, CLEAR SET, CLEAR
Functions LOGICAL’ All TASK SET, All TASK SET,
supported ¢ UNIT RESET LOGICAL LOGICAL
CLEAR ACAY UNIT RESET, UNIT RESET,
QUERY TASK CLEAR ACA CLEAR ACA
2 SPC-4 defines the maximum length of a CDB as being 260 bytes.
b Maximum CRN of zero indicates that CRN is not supported.
¢ SPC-4 defines the maximum length of sense data as being 252 bytes.
d 3E8h represents 1 000 bytes.
€ The task management function name is the name of the procedure call, not an argument to a procedure
call.

.
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Page: 129

T |Author: relliott Subject: Highlight Date: 9/28/2007 6:44:34 PM

Information
s/b

Additional Response Information

Status
George Penokie Accepted 11/2/2007 10:47:09 AM
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Annex C Page: 130
(informative) 1| Author: relliott Subject: Highlight Date: 10/27/2007 1:15:54 PM
Terminology mapping
sib
Terminology mapping Terminology mapping to previous versions of this standard
Status
George Penokie Accepted 11/1/2007 5:35:43 PM

The introduction of a LIMI_madel into this standord rosulted inchanses SAM A ond Author. relliott Subject: Highlight Date: 10/27/2007 1:13:37 PM

=

fooiocn bot
SERSISEYSetesRS

Change "SAM-3" to "previous versions of this standard”

SAM-3 (see table C.1).

or add SAM-3 as a normative reference in 2.1.

Status
Table C.1 — SAM-4 to SAM-3 terminology map George Penokie Accepted 11/1/2007 5:37:13 PM
1 |Author: relliott Subject: Highlight Date: 10/27/2007 1:14:14 PM

= Change "SAN-4 to SAM-3 terminology mapping”
2auivalent term SAM:3 term @ to
"Terminology mapping to previous versions of this standard"

task identifier sk tag

or add SAM-3 as a normative reference in 2.1.

Status
George Penokie Accepted 11/1/2007 5:37:21 PM
Author: relliott Subject: Note Date: 10/27/2007 1:15:14 PM

intable C.1, center the left column and leftjusfify the right column (including the headers)

Status
George Penokie Completed 11/1/2007 5:40:30 PM
1 |Author: relliott Subject: Highlight Date: 10/27/2007 1:14:47 PM

SAM4 equivalent term

/b
Term used in this standard

Status
George Penokie Accepted 11/1/2007 5:39:09 PM
| Author: relliott Subject: Highlight Date: 10/27/2007 1:14:39 PM

Change "SAM-3 term”

to

"Term used in previous versions of this standard”
or add SAM-3 as a normative reference in 2.1

Status
George Penokie Accepted 11/1/2007 5:38:35 PM
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3.1.14 class diagram: Shows a set of classes and their relationships. Class diagrams are used to illustrate the

static design view of a system. See 3.6.2. Page: 20
- . . . . . s e " Author: relliott Subject: Highlight Date: 4/25/2008 12:46:56 PM
3.1.15 client-server: A relationship established between a pair of distributed entities where one (the client) ) hangs o cases for << TASK COMPLETE S> To << GCOVIAND GOMPLETE S
requests the other (the server) to perform some operation or unit of work on the client's behalf._See 4.3. Status
George Penokie Accepted 4/25/2008 12:47:10 PM

3.1.16 client: An entity that requests a service from a server. This standard defines one client, the application
client.

™

3.1.19 command descriptor block (CDB): A structure used to communiczte a command from an application
client to a device server. A CDB may have a fixed length of 6 bytes, 10.5¥tes, 12 bytes, or 16 bytes, or a variable
length of between 12 and 260 bytes. See 5.2 and SPC-4.

3.1.20 command identifier: The portion of an |_T_L_Q w&xus (i.e.. the Q) that is the numerical identifier of the
command (see 3.1.18) within an |_T_L nexus. See 4.22.

3.1.21 command priority: The relative scheduling importance of a command having the SIMPLE task attribute
among the set of commands having the #fMPLE task attribute already in the task set. See 8.7.

3.1.22 command standard:
device type (e.g., SPC-4,

Sl standard that defines the model, commands, and parameter data for a
-3). See clause 1.

3.1.23 complete mmand: A command that has ended-byreturning-completed with a status-and-service
response of TASK COMPLETE.

3.1.24 completed-taskconfirmation: 3.1.25 cenfirmation: A response returned to an application client or
device server that signals the completion of a service request.

3.1.26 confirmed SCSI transport protocol service: A service available at the SCSI transport protocol service
interface that includes a confirmation of completion. See 4.9.

3.1.27 constraint: When referring to classes (see 3.1.13) and objects (see 3.1.78), a mechanism for specifying
semantics or conditions that are maintained as true between entities (e.g., a required condition between
associations).

3.1.28 current taskcommand: A task-command that has a data transfer SCSI transport protocol service
request in progress (see 5.4.3) or is in the process of sending command status. Each SCSI transport protocol
standard may define the SCSI transport protocol specific conditions under which a task-command is considered
a current taskcommand.

3.1.29 deferred error: An error generated by a background operation (see SPC-4).

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

3.1.31 dependent logical unit: A logical unit that is addressed via some other logical unit(s) in a hierarchical
logical unit structure (see 3.1.47)-alse-a-Hogieat-unit-_and that is at a higher numbered level in the hierarchy than
the referenced logical unit (see 4.5.19.4).
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in binary number representations to increase readability or delineate field boundaries (e.g., 0 0101 1010b or Page: 29

0_0101_1010b).

Author: relliott Subject: Note Date: 3/12/2008 9:38:56 AM

As proposed in 08-11311 for SPC-4, add a figure right here showing constraints and notes.

Status
George Penokie Accepted 3/26/2008 8:42:24 AM

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

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

b)
c) the thousands separator is used in both the integer portion and the fraction portion ¢Za number; and

d) the decimal representation for a year is 1999 not 1 999.

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

Table 1 — Numbering conventions

French English This ztandard
0,6 0.6 0.6
3,141592 65 | 3.14159265 3.141 592 65
1000 1,000, 1000
1323 462,95 1,323/%‘62.95 1323 462.95

3.6 Notation conventions
3.6.1 Notation conventions overvie

This standard uses class diagram4 and object diagrams with notation that is based on the Unified Modeling
Language (UML).

See 3.6.2 for the conventigris used for class diagrams.

See 3.6.3 for the conveftions used for object diagrams.

Working Draft SCSI Architecture Model - 4 (SAM-4) 15



T10/1683-D Revision 13e 29 February 2008

| Solid lines with arrowheads (see figure 4) are-is the notation used to describe the association relationship Page: 32

between classes in class diaarams. Multiplicitv notation occurs at each end of the solid line. Athor: relliot Sublect Note Dato: 51122008 9:36:31 AM

"is" is very awkward given that all the nouns on the left are plural.

Restructure as

" . . "The notation used to describe the association relationship between classes in class diagrams is solid lines with arrowheads (see figure 4).
Association (“knows about” relationship)

Apply to all the figure introductions in this section.

Status
- ie. George Penokie Rejected 3/26/2008 8:51:22 AM
association name ?Iass A knows about Classrl? (ie., :ead as ‘Author: Georgs Penokie Subject: Sticky Note _ Date: 3/26/2008 8:51:12 AM
@ Class B Class A associatorrarseClass B”) and 7 Changed to << Table 5 shows the notation used to denote association (i.e., "knows about’) relationships between classes. >>
Class B knows about Class A (i.e., read a
“Class B association name Class A”) T|Author: relliott Subject: Highlight Date: 3/12/2008 9:25:35 AM

association name

Multiplicity notation in <> or something

SssA Status
E)Iass B knows about Crass~ L&, read as George Penokie Accepted 3/26/2008 8:52:02 AM
Class A Class B Class B knows about Class A”) but Ciass Author: George Penokie Subject: Sticky Note  Date: 3/26/2008 8:51:56 AM
1 0.1 A does not know about Class B ~” Changed to << association_name >>
h Author: relliott Subject: Note Date: 3/12/2008 9:24:42 AM
. Class should be in shaded box
role name Class A knows about Class B (i.e., read Status
Class A Class B as “Class A uses the role name attribute George Penokie Accepted 3/26/2008 8:52:18 AM
. of Class B”) but Class B does not know
0.. 0.1 about Class A

Note: The role name and association name are optional

Examples of class diagrams using associations

Class A Class D Class C
troute 021 Atioute 221 ot 0211
Operation 1() 10.1
1. | association name 1 0.*
0.1 0.1 0.1 Attribute cc
Class B ClassE | [ ClassF |

Attribute 03[1] Attribute cc[1]

Figure 4 — Notation for association relationships for class diagrams

18 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Solid lines with diamonds (see figure 5) are-is the notation used to describe the aggregation relationship between
classes in class diagrams. Multiplicity notation occurs at each end of the solid line.

Aggregation (“is a part of” or “contains” relationshin)

Page: 33

Author: relliott Subject: Highlight Date: 3/12/2008 9:28:46 AM

part and whole should be Mixed case

Status
George Penokie Accepted
Author: relliott Subject: Note

3/26/2008 8:52:26 AM
Date: 3/12/2008 9:28:19 AM

@ Whole &—r——————— Part

0.* 0.*

Whole €—+———— Part
1 0.*

Multiplicity notation

The part class is part of the whole class and may
continue to exist even if the whole class is removed.

~ Author: relliott

Whole and Part should be shaded boxes

Status
George Penokie Accepted 3/26/2008 8:52:34 AM
Subject: Highlight Date: 3/12/2008 9:29:38 AM

Read as “the whole contains the part.”

The part class is part of the whole class, shall only
belong to one whole class, and shall not continue to
exist if the whole class is removed. Read as “the
whole contains the part.”

Examples of class

diagrams using aggregation

Whole PartA 0. 1 Whole

Attribute 01[1] Atiribute A[T] Attribute 01[1]
Attribute 02[1] . 7 Attribute 02[1]
Operation 1() //’

1.7 {Constraint between ______1__ 1

0.1 associations} 1. 1%

Part

Attribute 03[1] (ESAEN (ERESICE

[Attribute B[1]| [Attribute C[1]|

Figure 5 — Notation for aggregation relationships for class diagrams

Working Draft SCSI Architecture Model - 4 (SAM-4)
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|  Solid lines with triangles (see figure 6) are-is the notation used to describe the generalization relationship Page: 34
between classes in class dlagrams. Author: relliott Subject: Note Date: 3/12/2008 9:30:59 AM
| Superclass and Subclass should be in shaded boxes
SIatuGs Penokie A d 3/26/2008 8:52:51 AM
At L a T . eorge Penokie Acceptex
Generalizatior<{s=ina of relationship) 1| Author. relliott Subject: Highlight Date: 3/12/2008 9:33:08 AM
Superclass
Subclass is a kind of superclass. A subclass shares all sl ,
N ; , superclasses
@ Superclass <]7 Subclass  the attributes and operations of the superclass (i.e., the P
i 3 Status
subclass inherits from the superclass). George Penokie Accepted 3/26/2008 8:54:32 AM
| Author: relliott Subject: Highlight Date: 3/12/2008 9:33:29 AM
subclass
s/b
Examples of class diagrams using generalization subclasses
Status
H H . i H George Penokie Accepted 3/26/2008 8:54:41 AM
Single superclass/single subclass: Multlgle superclasg/smgle subclass Aot Stbject: Note Date: 3/12/2008 9:34:14 AM
(i.e., muliple inheritance): Class A and B should be in shaded boxes
< Status
Su.perclass Superciass B George Penokie Accepted 3/26/2008 8:54:49 AM
Attribute 01[1] /ﬁttribute 1B[1]
Attribute 02[1] Attribute 2B[1]

Subclass B

Single superclass/multiple subclass:

Superclass
Attribute 01[1]
Attribute 02[1] There is no significance to
generalizations that are
combined or not combined.

[Subclass A| [Subclass B| [Subclass C|
[Attribute A[1] [Attribute BEA]| [Attribute C[1]]

Figure 6 — Notatic«i for generalization relationships for class diagrams

| Dashed lines with arrowheadsAsee figure 7) are-is the notation used to describe the dependency relationship
between classes in class 2fagrams.

Dependency (“depends on” relationship)

Class A depends on class B. A change in
class B may cause a change in class A.

--> ClassB

@ Class A

Example of class diagram using dependency

Dependent|------—-----—-———-— Independent|

Figure 7 — Notation for dependency relationships for class diagrams

20 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Output arguments: Page: 90
T |Author: relliott Subject: Highlight Date: 3/14/2008 4:30:08 AM
| Data-In Buffer: A buffer (see 5.4.3) to contain command specific information retiirned ~undo
logical unit by the time of command ss#pietion. [he Execute Command 1 think the procedure calls still "return” their outputs; avoid using "complete” there
| procedure call shall not returr-complete with a status of GOOD or CONDITION Status
i i i i G Penokie Ac ted 3/26/2008 9:34:30 AM
MET unless the bu'ffer rlzontents are valid. The application clllent shall treat the = Autherorge rEnoKe ccSeSb?ecl Highiight B e 4 14/2008 4:29:18 AM
buffer contents as invalid unless the command completes with a status of GOOD the command completes with
or CONDITION MET. While some valid data may be present for other values of sh
. . N L i . . Execute Command procedure call returns
status, the application client should rely on additional information from the logical
B . Status
unit (e.g., sense data) to determine the state of the buffer contents. If the George Penokie Accepted 3/26/2008 9:36:48 AM

command ends with a service response of SERVICE DELIVERY OR TARGET FAILURE, Author: relliott Subject: Note Date: 3/14/2008 4:31:04 AM

. . . . . Problem: completed command is defined as one that returns TASK COMPLETE service response. A service response of SERVICE DELIVERY OR TARGET FAILURE doesn't
the application client shall consider the buffer to be undefined. it

. ini i Status
Sense Data: A buffer containing sense data returned in the same I_T_L_Q nexus .transa : S orge Penakie Gompleted 3126/2008 9:40:08 AM
| (see 3.1.50) as a CHECK CONDITION status (see 5.14). The buffe=iength is ey Author: George Penokie Subject: Sticky Note _Date: 3/26/2008 9:40:02 AM

~—7 Changed << completes >> to << terminates >>

service response of SERVICE DELIVERY OR TAl | Author: relliott Subject: Highlight Date: 3/14/2008 4:31:26 AM
shall consider the sense data to be .t 2?3'“5
. Status
| Sense Data Length: The length in bytes of+
or
Status: A one:by — command completion status
i i i i Status
ARGET FAILURE, the application client shall consider status to be undefined. Seorge Penokie Accepted 32612008 9:40:34 AM
<« Author: George Penokie Subject: Sticky Note  Date: 3/26/2008 9:43:43 AM
" ; . - o b
| Additional information about the indicated status code (see 555} Changed to << command compleion status >>
| Author: relliott Subject: Highlight Date: 3/14/2008 4:31:50 AM
~ status code
. N sib
S Resp assum ne-of thefollowing-vaty Status
One of the following SCSI transport protocol specific service responses shall be returned: or
command completion status
TAsk comPLETE: A logical unit response indicating that the command has completed. The Status inconsistent terminology
argument shall have one of the values specified in 5.3.
Author: George Penokie Subject: Sticky Note  Date: 3/26/2008 9:43:48 AM
SERVICE DELIVERY OR  The command has been ended due 10 a service uetivery-failura (see 3.1.116) or ~ Changed to << command complefion status >>
TARGET FAILURE:  SCSI target device malfunction. All output arguments are invalid. 1| Author: relliott Subject: Highlight Date: 3/14/2008 4:32:20 AM

note use of "ended" here

The SCSI transport protocol events corresponding to a response of TASK COMPLETE or SERVICE DELIVERY OR S'a‘“gseo,ge Penokie Completed 3/26/2008 9:45:08 AM

TARGET FAILURE shall be specified in each SCSI transport protocol standard. g Author: George Penokie Subject: Sticky Note __Date: 3/26/2008 10:09:13 AM

~J Changed << ended >> to << terminated >> and << end >> 1o << terminate >> in all cases relating o task management functions. Where <<ended>> refers 1o a
command ending changed to << completed >>

5.2 Command descriptor block (CDB)

The CDB defines the operation to be performed by the device server._See SPC-4 for the CDB formats.

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

| Al CDBs shall have an OPERATION CODE field as the first byte.

Some operation codes provide for modification of their operation based on a service action. In such cases, the
combination of operation code value and service action code value may be modeled as a single, unique

| eemmand-determinatecommand. The location of the SERVICE ACTION field in the CDB varies depending on the
operation code value.

All CDBs shall contain a CONTROL byte (see table 24). The location of the CONTROL byte within a CDB depends
on the CDB format (see SPC-4).

76 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Table 26 — Status qualifier format

T10/1683-D Revision 13e

—

Bit [ —
Byte 7 6 5 4 3 / 0

0 SCOPE (MSB) QUALIFIER

1

(LSB)

The Sscopefer

=

Table 27 — score field

see table 27) indicates the logical unit(s) to which the qualifier aj

lies.

Code | Affected logical unit(s) Affected nexus(es)
00b The logical unit addressed by the command associated with the AllLT nexus(es).
status.
01b All logical units accessible by the target port through which the |I_T nexus through with
command associated with the status was routed. the status was returned.
10b All logical unit(s) contained within the SCSI device that contains the All LT nexus(es)
logical unit addressed by the command associated with the status. - .
11b Reserved

The retry-delay-timerQUALIFIER field
abeut-the-reason-forthe-status-code.

codes are speeified-defined in table 28-and-prevideadditionatinf

Working Draft SCSI Architecture Model - 4 (SAM-4)
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Page: 93

Author: relliott Subject: Note Date: 3/13/2008 2:06:23 PM

there seems to be a _ after SCOPE field above

Status
George Penokie Rejected

3/26/2008 10:35:26 AM
=y Author: George Penokie

Subject: Sticky Note  Date: 3/26/2008 10:35:19 AM

~7 T'see none in the source file.
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Table 28 — QUALIFIER field

Page: 94

Status code QUALIFIER field Description
No additional information (i.e., the same as BUSY with no status
0000h o
qualifier).
The number of 100 milliseconds increments the application client
0001h - 3FEFh should wait before sending another command to the logical unit(s)
indicated by the scope field using the nexus(es) indicated by the
SCOPE field.
BUSY 3FFOh - 3FFDh Reserved
The application client should stop sending commands to the logical
3FFEh unit(s) indicated by the score field using the nexus(es) indicated by
the score field.
The logical unit(s) indicated by the score field are not able to accept
3FFFh the command because they are servicing too many other |_T
nexuses.
No additional information (i.e., the same as TASK SET FULL with no
0000h o
status qualifier).
The application client should wait before sending another command
to the logical unit on any I_T nexus until:
TASK SET FULL 0001h - 3FEFh a) at least the number of 100 milliseconds increments
indicated in the QUALIFIER field have elapsed; or
b) acommand addressed to the logical unit on any |_T nexus
completes or terminates.
3FFOh - 3FFFh Reserved
GOOD 0000h - 3FFFh Reserved
CHECK
CONDITION 0000h - 3FFFh Reserved
CONDITION MET | 0000h - 3FFFh Reserved
RESERVATION
CONFLICT 0000h - 3FFFh Reserved
ACA ACTIVE 0000h - 3FFFh Reserved
TASK ABORTED 0000h - 3FFFh Reserved
All others 0000h - 3FFFh Reserved
2 The score field shall be set to zero.

80
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T |Author: relliott Subject: Highlight Date: 4/25/2008 1:36:17 PM

~'Add in a new row that states:
All': 0000h : No additional information (i.e., the same as returning no status qualifier)
Delete the two rows that have a 0000h QUALIFIER field.

In SAS-2 or FCP-4, the "status qualifier" structure is always returned. If you return GOOD status, for example, this means SCOPE=00b and
QUALIFIER=0000h are being returned. 0000h being lumped into the "Reserved" description means the meaning of that combination might change
in the future. Really, it cannot; it will always have to mean "No additional information” for backwards compatibility.
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5.3.4 Status precedence

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

1) An-an ACA ACTIVE status;
2) A-a CHECK CONDITION status for any of the following unit attention conditions (i.e., with a sense key
set to UNIT ATTENTION and one of the following additional sense codes):
A) POWER ON, RESET, OR BUS DEVICE RESET OCCURRED;
B) POWER ON OCCURRED;
C) SCSIBUS RESET OCCURRED;
D) MICROCODE HAS BEEN CHANGED;
E) BUS DEVICE RESET FUNCTION OCCURRED;
F) DEVICE INTERNAL RESET; ef
G) COMMANDS CLEARED BY POWER LOSS NOTIFICATION:
H) |_T NEXUS LOSS OCCURRED;
3) A-a RESERVATION CONFLICT status;

and

4) A-astatus of:
A) CHECK CONBIHONCOKRDITION status, for any reass
B) GOOB;
C) GOOD status:
D) CONDITION METFMET status: or
E) TASK ABORTEBABORTED status.

not listed in 2);

NOTE 7 - The names of the unit attention conditions listed in this subclause (e.g., SCSI BUS RESET

OCCURRED) are based on usage in previous versions of this standard. The use of these unit attentioe<6ndition

SCSil transport protocol.

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

a) BUSY status;
b) TASK SET FULL status; or
c) CHECK CONDITION status with a sense keysét to ILLEGAL REQUEST.

Any unit attention condition that was established for all logical units should be
than a CHECK CONDITION status with a sense key set to ILLEGAL R
set to LOGICAL UNIT NOT SUPPORTED.

zported with a higher precedence

5.4 SCSI transport protocol servicesn support of Execute Command
5.4.1 Overview

The SCSI transportzotocol services that support the Execute Command procedure call are described in 5.4.

Fwe-The following-twe groups of SCSI transport protocol services are described—Fhe-SESH porp

that rtthe dat £ iated-with i d d ibed-in-5-4
PP 14 ) s

a) the SCSI transport protocol services that support the delivery of the command and status (see 5.4.2):
and

b) the SCSI transport protocol services that support the data transfers associated with processing a
command (see 5.4.3).
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Page: 95
| Author: relliott Subject: Cross-Out Date: 3/13/2008 2:10:05 PM
~status
Status
George Penokie Accepted 3/26/2008 10:36:32 AM
1 |Author: relliott Subject: Highlight Date: 3/13/2008 2:12:34 PM

any reason not listed in...
also need to exclude "with a sense key set to ILLEGAL REQUEST" from item c) 8 lines below.
Status

George Penokie Completed 3/26/2008 10:40:58 AM
Author: George Penokie Subject: Sticky Note  Date: 3/26/2008 10:40:54 AM

¥ Changed to << CHECK CONDITION, other than with a sense key set to ILLEGAL REQUEST or for any reason not listed in 2)>>
| Author: relliott Subject: Cross-Out Date: 3/13/2008 2:10:07 PM

~status

Status
George Penokie Accepted 3/26/2008 10:41:06 AM
| Author: relliott Subject: Cross-Out Date: 3/13/2008 2:10:09 PM

~status

Status
George Penokie Accepted 3/26/2008 10:41:12 AM
| Author: relliott Subject: Cross-Out Date: 3/13/2008 2:10:11 PM

status

Status
George Penokie Accepted 3/26/2008 10:41:22 AM
T |Author: relliott Subject: Highlight Date: 3/13/2008 2:17:07 PM

after "for all logical units”

add the example that prompted this change:
"(e.g., REPORTED LUNS DATA HAS CHANGED)"

Status

George Penokie Accepted 3/26/2008 10:42:17 AM
| Author: relliott Subject: Cross-Out Date: 3/13/2008 2:17:49 PM
~two
Status
George Penokie Accepted 3/26/2008 10:43:29 AM
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longer known to the device server—A licat lient y-det ine-that a-taski longerk to th

NOTE 9 - The names of the unit attention conditions listed in the subclause (e.g., SCSI BUS RESET
OCCURRED) are based on usage in previous versions of this standard. The use of these unit attention condition
names is not to be interpreted as a description of how the unit attention conditions are represented by any given
SCSiI transport protocol.

Toth licati liept—th dHs-pendingfrom-the-time-it callsthe- Send-SCSIC. d-SCSH et
tocol i il £ th g ibed-inthi bel
P P

The device server shall create a command upon receiving a SCSI Command Received indication.

The command shall exist until:

a) the device server sends a SCSI transport protocol service response for the command of TASK/ COMPLETE:
or
b) the command is aborted as described in 5.6.

When a SCSI transport protocol does not require state synchronization (see 4.3.2), there maybe a time skew
between the completion of a device server request-response transaction as seen by the apglication client and
device server. As a result, the lifetime of a task-er-command as it appears to the applicatioy/client is different from
the lifetime observed by the device server.

S dsL. ds-with-i diate-bitslike- SEND-DIAGNOSTIC it ds-wh

i he- bled)-start-background ions-that te-after-the-tash faining-the-command-is-Re-

Some commands initiate background operations that are processed after the. ini command is no

longer in the task set (i.e.. status has been returned for the command) (e.q.. a SEND DIAGNOSTIC command
when used to initiate a background self-test (see SPC-4) or a write command when write cache is enabled (see
SBC-3)). Background operations may be aborted by power on, hard reset. or logical unit reset. Background
operations shall not be aborted by |I_T nexus loss or power loss expected.

Background operations may generate deferred errors that are reported in the sense data for a subsequent
completed-command (see SPC-4). Information that a deferred error occurred may be cleared before it is reported
(e.g., by power on, hard reset, or logical unit reset). Deferred errors should not be cleared by I_T nexus lessloss
or power loss expected.

Unless a command completes with a GOOD status or CONDITION MET status-status, the degree to which the
required command processing has been completed is vendor specific.

5.6 Aborting taskscommands

A task-command is aborted when a SCSI device condition (see 6.3), command, or task management function
causes termination of the task-command prior to its completion by the device server.

See table 29 for a list of the SCSI device conditions that cause tasks-commands to be aborted in a SCSI initiator
device.
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Pag

e: 104

| Author: relliott

Subject: Cross-Out Date: 3/20/2008 4:47:38 PM

“task

containing the

Status

George Penokie Accepted

3/26/2008 10:44:59 AM
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See table 32 for a list of the command related conditions that cause tasks-commands to be aborted.

Table 32 — Command related conditions that abort taskscommands

Page: 108

Unit attention
condition

command that was
terminated

(see 5.15) TASK
Command related conditions Scope o ABORTED | Referen
additional b /
status
sense code,
ifany 2
CHECK CONDITION status if: COMMANDS
a) the QERR field is set to 01b; and All tasks-commands | CLEARED BY Yes 5.9.3 and
b) the TsT field is set to 000b (i.e., shared) | in the task set ANOTHER 5.10.2
in the Control mode page (see SPC-4) INITIA‘I'/(‘\&/
CHECK CONDITION status if:
a) the QERR field is set to 01b; and
s . All tasks-commands, 5.9.3 and
b) the TsT field is set to 001b (i.e., per I_T in the task set © None No 5102
nexus)
in the Control mode page (see SPC-4)
Completion of a command with a CHECK iA" Ee tas%
CONDITION status if the QERR field is set ' 5.9.3 and
. the same |_T nexus None No
to 11b in the Control mode page (see 5.10.2
as the command that
SPC-4) -
was terminated
Processing of a PERSISTEXT RESERVE
OUT command with a PREEMPT AND All tasks-commands | COMMANDS
ABORT service actizh with a reservation | from all I_T nexuses | CLEARED BY Yes SPC-4
key that is assggfated with the I_T nexus | with the specified ANOTHER
on which the# command was received | reservation key INITIATOR
(see SP24)
The retura-completion of an Execute -
Command service response of SERVICE ;Zi;?:::;% None No 5.1
DELIVERY OR TARGET FAILURE —
All tasks-commands
with the same I_T
Termination of an overlapped command nexus as the None No 5.11

o

o

are affected.

2 |f the TAS bit is set to zero in the Control mode page (see SPC-4), the device server creates this unit
attention condition for each |_T nexus that had taskcommand(s) aborted other than the I_T nexus that
delivered the task management function. If the TAs bit is set to one in the Control mode page (see SPC-4),
the device server does not create this unit attention condition.
“Yes” indicates that each task-command that is aborted on an I_T nexus other than the one that delivered
the command is terminated-completed with TASK ABORTED status, if the TAS bit is set to one in the
Control mode page (see SPC-4). “No” indicates that no status is returned for aborted taskscommands.
As a result of the TST field being set to 001b, there is one task set per |_T nexus, so no other |_T nexuses
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T |Author: relliott Subject: Highlight Date: 3/13/2008 2:30:58 PM

~ undo this

the service response is a value that is returned

Status

George Penokie Accepted 3/26/2008 10:45:59 AM
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If one or more tasks-commands are cleared or aborted, the affected tasks-commands are also cleared from the Page: 109

SCSl initiator ports in a manner that is outside the scope of this standard. T Adthor.refiot Subjoct: Highlight Dato: 312012008 4:49:45 PM

~'undo, "return” bette
When a device server receives a command or task management function on_an |_T nev.: undo, “return’ was better
Stat

us
commands on the same |_T nexus to be aborted, the device server shall not Fotur-C omglete those commands George Penokie Accepted 312612008 10:47:53 AM
with any notification that these-tasks-they have been aborted other than: T |Author: relliott Subject: Highlight Date: 3/20/2008 4:49:51 PM

undo, this doesn't make sense now
a) the-a completion response for the command or task management function that caused the

task N Status
. command(S) to -be abor-tEd' and . George Penokie Accepted 3/26/2008 10:51:36 AM
b) notification(s) associated with related effects of the command or task management functi 7| Author: relliott Subject: Highlight Date: 3/13/2008 2:35:25 PM
unit attention Condition). undo this change; the old wording reads better. This sounds like commands are "aborted with status”
Status

When a device server receives a command or task management functionesan |_ < George Penokie Accepted 3/26/2008 10:53:10 AM

a) Hif the TAs bit is set reine device server:

A) gha_I.L_‘ tat £e the t: ko that I’ 'Y d
B) shall not comglete commands that were aborted with any status: and

C) shall establish a unit attention condition for the SCSI initiator port associated with each |_T nexus
containing tasks-commands that were aborted with an additional sense code set as defined in table
31 and table 32;

or

z

if the TAS bit is set to one, the device server:
A) shallreturr FASK-ABORTEB-status{foreach-aberted-taskand

B) shall complete each aborted command with a TASK ABORTED status; and
C) shall not establish a unit attention condition for this reason.

When a logical unit is-aberting-completes one or more tasks-commands received on an I_T nexus usirg-with a
status of TASK ABORTED. the FTASK-ABORFED-status-it-logical unit should complete all of these-tasks-the
affected commands before entering additienat-tasks-any other commands received on that |_T nexus into the
task set-.

5.7 Command processing example

A command is used to show the events associated with the processing of a single device service request (see
figure 41). This example does not include error or exception conditions.

Application Client
Application Client Command

Waiting

@ Activity @ Tme ™

Command

Working

@ Activity @ Time

Device Server

\

Figure 41 — Command processing events
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The numbers in figure 41 identify the events described as follows:

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

2) Fhe-the device server is notified through a SCSI Command Received indication containing the C55

Command Complete SCSI transport protocol service is invoked to retara-complete with a status of
GOOD and a service response of TASK COMPLETE.

4) A-a confirmation of Command Complete Received is passed to the application client task-by the SCS*
initiator port.

5.8 Gommand-pr ing-considerations-and Hon-conditions

4 Ld t gy g = 0 g
byte-of the-CDB-as-follows: A{////
An application client uses the NACA bit in the CONTRZL byte 2fthe CDB (see 5.2) to specify whether or not the

device server establishes an ACA condition when a copahand completes with CHECK CONDITION status. The
meaning of the value in the NACA bit is as follows:

a) If the NACA bit is set to zero, an ACA<ondition shall not be established; or
b) If the NACA bit is set to one, an AZA condition shall be established (see 5.10).

The requirements that apply whep-the ACA condition is not in effect are described in 5.9.2.

When a command completzs with a CHECK CONDITION status and an ACA condition is not established, tasks-

commands other than t#€ task-forthe-command returning-completing with a the CHECK CONDITION status may
be aborted as degzribed in 5.9.3.

5.9.2 Hap4iing tasks-commands when ACA is not in effect
Hle 33 describes the handling of tasks-commands when an ACA condition is not in effect for the task set.

Which I_T nexuses are associated with the-a task set is irfluensed-specified by the TsT field in the Control mode
page (see SPC-4).
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Table 33 — Fask-Command handling when ACA is not in effect

ACA Established if New

New Fask-Command @
Fask-Command Terminates

Properties
Device Server Action

Task NACA Value with a CHECK CONDITION
attribute 2 b —y
Any task 0 _// No
attribite ———""" |
except Process the taskcommand. °©
AGAACA task 1 Yes
attribute
ACA task 0 Process an invalid task attribute No
attribute 1 condition as described in 5.13. Yes

@ Task attributes are described in 8.6.
b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ All the conditions that affect the processing of commands (e.g., reservations) 2zply.

5.9.3 Aborting ethertasks-when-commands completed with a CHECK CONDITION status is—+eturned-
without establishing an ACA

When a command completes with a CHECK CONDITION s#dtus is+eturred-for e-where the NACA bit is
set to zero in the command’s CDB CONTROL byte (i.e_«/hen an ACA condition is not established), tasks-
commands in the dormant command state or engktéd task-command state (see 8.5) may be aborted based on
the contents of the TsT field and QERR field ip4ie Control mode page (see SPC-4) as shown in table 34. The TST
field specifies the type of task set in the lzgical unit. The QERR field specifies how the device server handles
commands in the blocked commandsfate and dormant tasks-command state when another task—receives-
command completes with a CHECK CONDITION status.

able 34 — Aborting tasks-commands when an ACA is not established

%R ST | Action
00b 000b Fasks-Commands other than the taskreturring-command completed with a CHECK
001b CONDITION status shall not be aborted.
000b All enabled and dormant tasks-commands received on all I_T nexuses shall be aborted
(see 5.6).
01b All enabled and dormant tasks-commands received on the I_T nexus on which the
001b | CHECK CONDITION status was returned shall be aborted (see 5.6). All tasks-commands
received on other |_T nexuses shall not be aborted.
000b All enabled and dormant tasks-commands received on the |_T nexus on which the
11b CHECK CONDITION status was returned shall be aborted (see 5.6). All tasks-commands
001b | received on other I_T nexuses shall not be aborted.

Working Draft SCSI Architecture Model - 4 (SAM-4) 97

Page: 111

Author: relliott Subject: Note Date: 3/20/2008 4:53:49 PM

Make everything in the table header lowercase except first letter in each cell. “attribute” is the only one that is correct

St
3/26/2008 11:05:05 AM
Subject: Sticky Note  Date: 3/26/2008 11:05:01 AM

atus
George Penokie Accepted
Author: George Penokie

¥ Changed globally
Author: relliott Subject: Highlight Date: 3/20/2008 4:52:54 PM

except
slb

except the
Statt

3/26/2008 11:05:43 AM
Date: 3/20/2008 4:54:04 PM

us
George Penokie Accepted
Author: relliott Subject: Note

Make column wider to avoid wrap

Status

George Penokie Accepted 3/26/2008 11:06:03 AM



T10/1683-D Revision 13e 29 February 2008

5.10 Auto contingent allegiance (ACA)

Page: 112

5.10.1 ACA Overview

When-a-command-completes-with-a-CHECK-CONBITHON-statusthe-The application client may request that the

device server alter command processing when a command completes with a CHECK CONDITION status by
establishing an ACA eenditien-condition using the NACA bit in the CONTROL byte ef-the-GBB-as-fellows:(see
5.9.1).

a)
then biti £t

b) ;

Hthen biti $ 4 A-ACA hall-rotb:

ndition

diti

CA hall b, Blish

While the ACA condition is in effect-ahd the TMF_ONLY bit is set to one, no new
logical unit from the faulted |L7nexus are allowed to enter the task set.

While the ACA condition is in effect:

commands received by the

a) New-tasks-new commands received on the faulted |_T#€xus shall be handled as described in 5.10.3,
and
b) New-tasks-new commands received on |_T nexdses other than the faulted |_T nexus shall be handled as

described in 5.10.4.

The methods for clearing an ACA conditiop-dre described in 5.10.5.
5.10.2 Establishing an ACA

When a device server
set to one in the con>

” completes a command with a CHECK CONDITION status and the NACA bit was
oL byte of the faulting command, the device server shall create an ACA condition.

ical unit. The QERR field specifies how the device server handles commands in the blocked command state
and dormant tasks-command state when another task+eseives-command completes with a CHECK CONDITION
status.
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Table 36 — Handling for new tasks-commands received on a faulted I_T nexus during ACA

Page: 114

New Fask-Command ACA Task- ACA Esiaiiished If
Properties Command New TFask-Terminates-
Present T":‘:I—UZNIQY Dm Command Completes
. a| NACA in the ; with a CHECK
Taskattribute *| y, )0 b | Task Set CONDITION.siatus
0 No 0 No ¢
d
c 1 No 0 Yes
ACAtask attribute| /5 n/a . Terminate-Complete the n/a
task-command with ACA
Oor1_L—es n/a ACTIVE status. n/a
_Any task—"] Ferminate-Complete the
attribute except "
Oor1 n/a n/a task-command with ACA n/a

AGAACA task

- ACTIVE status.
attribute

@ Task attributes are described in 8.6.

b The NACA bit is in the CONTROL byte in the CDB (see 5.2).

¢ The TMF_ONLY bit is in the Control mode page (see SPC-4).

9 If a task-command with the AGA-ACA task attribute terminates-completes with a CHECK CONDITION
status, the existing ACA condition shall be cleared and the value of the NACA bit shall control the
establishment of a new ACA condition.

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

5.10.4 Handling new tasks-commands received on non-faulted I_T nexuses when ACA is in effect

5.10.4.1 Command processing permitted for tasks-commands received on non-faulted I_T nexuses dur-

ing ACA

The device server shall process a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT
service action (see SPC-4) while an ACA condition is established when the command is received on a

non-faulted |_T nexus.

NOTE 10 - The processing of specific commands (e.g., PERSISTENT RESERVE OUT command with a
PREEMPT AND ABORT service action) received on a non-faulted I_T nexus while an ACA condition is in effect
provides SCSiI initiator ports not associated with the faulted I_T nexus the opportunity to recover from error
conditions that the initiator port associated with the faulted I_T nexus is unable to recover from itself.

5.10.4.2 Handling new tasks-commands received on non-faulted I_T nexuses when ACA is in effect

The handling of tasks-commands received on I_T nexuses other than the faulted I_T nexus depends on the
value in the TsT field in the Control mode page (see SPC-4).

Table 37 describes the handling of new tasks-commands received on I_T nexuses other than the faulted |_T

nexus when ACA is in effect.
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Table 37 — Handling for new tasks-commands received on non-faulted I_T nexuses during ACA

ST Field |New FaskCommand N ACA Establisked T New
Value in Properties ew Task Terminates-
Command . .

Control Permitted Dew Command Complete
mode Task NACA |p . ring ACA © with a CHECK
page | attribute ?| Value P 9 E CONDITION statu

ACH Ferrinate-Complete the
ACA task n/a n/a task-command with- AEA n/a
attribute ACTW/E=Status.
Ferminate-Complete the
0 No task-command with BUSY n/a
000b Any task / status.
thrils
aexcep[f Ferminate-Complete the
ACA 1 No task-command with AC, n/a
o ACTIVE stat
task statys-
attribute d
0 Yes focess the No
1 Yes taskcommand. Yes 9
AGA 0 Process an invalid task No
ACA task n/a (—  attribute condition as
attribute 1 described in 5.13. Yes
Any tagk
o0t | ke |
except Process the
ACAACA Oor1 n/a taskcommand. © See 5.9.2.
task
attribute

@ Task attributes are described in 8.6.

b The NACA bit is in the CONTROL byte in the CDB (see 5.2).
¢ See5.10.4.1.
difa permitted command terminates-completes with a CHECK CONDITION status, the existing ACA

condition shall be cleared and the value of the NACA bit shall control the establishment of a new ACA
condition.

€ When the TsT field in the Control mode page contains 001b, commands received on a non-faulted I_T

nexus shall be processed as if the ACA condition does not exist (see 5.9.2). In this case, the logical unit
shall be capable of handling concurrent ACA conditions and sense data associated with each I_T nexus.

- —
/

5.10.5 Clearing an ACA condition

An ACA condition shall only be cleared:

a)
b)
c)

As-as a result of a hard reset (see 6.3.2), logical unit reset (see 6.3.3), or I_T nexus loss (see 6.3.4);
By-by a CLEAR ACA task management function (see 7.4) received on the faulted I_T nexus;
By-by a PERSISTENT RESERVE OUT command with a PREEMPT AND ABORT service action with the

AGA-ACA task attribute received on the faulted I_T nexus that clears the tasks-commands received on

the faulted I_T nexus (see SPC-4);
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corrupted data. This is considered a catastrophic failure on the z=#-gi e SCSI initiator device. Therefore,
vendor specific error recovery procedures =ay-ge required to guarantee the data integrity on the medium. The
SCSi target device logical unit may retura-complete the overlapped command with additional sense data to aid in
this error recovery procedure (e.g., sequential-access devices may retura-complete the overlapped command
with the residue of blocks remaining to be written or read at the time the second command was received).

5.12 Incorrect logical unit seleetion

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

In response to a REQUEST SENSE command, a REPORT LUNS command, or an INQUIRY command the
SCSi target device shall respond as defined in SPC-4.

Any command except REQUEST SENSE, REPORT LUNS, or INQUIRY:

a) Shaltshall be terminated-completed with CHECK CONDITION status, with the sense key set to ILLEGAL
REQUEST, and with the additional sense code set to LOGICAL UNIT NOT SUPPORTED, if:
A) Fhe-the SCSI target device is not capable of supporting the logical unit (e.g., some SCSI target
devices support only one peripheral device); or
B) Fhe-the SCSI target device supports the logical unit, but the peripheral device is not currently
connected to the SCSI target device;

or

b) is-is responded to in a vendor specific manner, if:
A) Fhe-the SCSI target device supports the logical unit and the peripheral device is connected, but the
peripheral device is not operational; or
B) Fhe-the SCSI target device supports the logical unit but is incapable of determining if the peripheral
device is connected or is not operational because the peripheral device is not ready.
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5.13 Task attribute exception conditions

If a command is received with a task attribute that is not supported or is not valid (e.g., an ACA task attribute when
an ACA condition does not exist), the command shall be terminated-completed with CHECK CONDITION status--
status with the sense key set to ILLEGAL REQUEST-REQUEST and the additional sense code set to INVALID
MESSAGE ERROR.

NOTE 12 - The use of the INVALID MESSAGE ERROR additional sense code is based on its similar usage in
previous versions of this standard. The use of the INVALID MESSAGE ERROR additional sense code is not to
be interpreted as a description of how the task attributes are represented by any given SCSI transport protocol.

Task attribute support should be reported with the Extended INQUIRY Data VPD page (see SPC-4)

5.14 Sense data

Sense data shall be made available by the logical unit ix
CONDITION status or other conditions (e.g., thezrocessing of a REQUEST SENSE command). The format,
content, and conditions under which sel ata shall be prepared by the logical unit are specified in this
standard, SPC-4, the applicable czriimand standard, and the applicable SCSI transport protocol standard.

Sense data associated

t1e event that a command completes with a CHECK

with an |_T nexus shall be preserved by the logical unit until:

te sense data is transferred,

A-a logical unit reset (see 6.3.3) occurs;

c) Pewerpower loss expected (see 6.3.5) occurs; or

d) An-an|_T nexus loss (see 6.3.4) occurs for the |_T nexus associated with the preserved sense data.

When a command completes with a CHECK CONDITION status, sense data shall be returned in the same
I_T_L_Q nexus transaction (see 3.1.50) as the CHECK CONDITION status. After the sense data is returned, it
shall be cleared except when it is associated with a unit attention condition and the UA_INTLCK_CTRL field in the
Control mode page (see SPC-4) contains 10b or 11b.

Fhereturn-of-Completion with sense data in the same |_T_L_Q nexus transaction as a CHECK CONDITION
status shall not affect ACA (see 5.10) or the sense data associated with a unit attention condition when the
UA_INTLCK_CTRL field contains 10b or 11b.

5.15 Unit Attentien-attention condition

Each logical unit shall gererate-establish a unit attention condition whenever one of the following events occurs:

a) A-apoweron (see 6.3.1), hard reset (see 6.3.2), logical unit reset (see 6.3.3), |_T nexus loss (see 6.3.4),
or power loss expected (see 6.3.5) occurs;

b) A N} g h b ! |
¥y gee;

c) Fhenod 4 iated-with-this—T-Rexu b d-by-atask ived-on th
Fhe-mede-parameter with-thisH—T-Rexus-have-been-changed-by-a-taskr A-anether
T (lie—SCSHiniti s sh ) SPC4):
— Al L P v A

d) Fhelog 4 iated-with-this-—T-rexu re-been by-a-task d-on th
Fhelog-parameter with-this-—T-nexus-have-been-changed-by-a-task-received-en-anether
T-Rexus<{i-e—SCSHnitiator-ports-sharetog SPC-4)
— tHe= P P g U

e) Fh ; level-of-mi de-hasb h d SPC-4)

= A}
f) Fasks-Commands received on this |_T nexus have been cleared by a task-command or a task
management function associated with another I_T nexus and the TAS bit was set to zero in the Control
mode page associated with this |_T nexus (see 5.6);

g) INOQULURY data h by h & d < sSpCe. /1)Y
h) Fhe-the logical unit inventory has been changed (see 4.5.19.1):_or
i) The mode parameters in effect for th iated |_T nexus have been restored from non-volatil

memery-{see-SPC4)er
j) Any-any other event requiring the attention of the SCSI initiator device.
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Loaicalunit + it} Afterthe first unit-attenti ition-is-el o th it
G A g ehith
attention-conditi ist L it i it ith dditi I o t to POWER ON
R-may-exisHe-g-a-unitattention-condiion-with-an rat-sen e to-POWER-ON
OCCURRED-may-be-foll d-by-one-with-an-additi I sen e t to MICROCODE HAS BEEN

CHANGED)-

Unit attention conditions are classified by precedence levels. Table 38 defines the unit attention condition
precedence levels.

Table 38 — Unit attention condition pr: ence level
Unit attention
Unit attention condition additional Sense Code condition
precedence
POWER ON, RESET, OR BUS DEVICE RESET OCCURRED highest
POWER ON OCCURRED or
DEVICE INTERNAL RESET
SCSI BUS RESET OCCURRED or
MICROCODE HAS BEEN CHANGED or
protocol specific
BUS DEVICE RESET FUNCTION OCCURRED
|_T NEXUS LOSS OCCURRED
COMMANDS CLEARED BY POWER LOSS NOTIFICATION
all others Lowest

For unit attention conditions with the lowest precedence level with a given 2ZZDITIONAL SENSE CODE fied
value, the unit attention condition with the ADDITIONAL SENSE CODE QUALFIER field set to 00h has higher
precedence level than the unit attention conditions with the ADDITICKAL SENSE CODE QUALIFIER field set to value
other than 00h (e.q., PARAMETERS CHANGED has precedesCe over MODE PARAMETERS CHANGED and
LOG PARAMETERS CHANGED). A unit attention condition with the lowest precedence level has equal priorit
with all unit attention conditions with the lowest precedence level with different ADDITIONAL SENSE CODE field
values.

NOTE 13 - The unit attention additional sense code specificity order defined in 6.2 determines which unit
attention condition is allowed to be established when certain conditions occur. The unit attention condition prece-
dence defined in this subclause determines which unit attention conditions are allowed to clear other unit
attention conditions if they have not yet been reported.

The device server shall maintain a queue of unit attention conditions of unspecified order for each I_T nexus. The
gqueue should be large enough to hold every unit attention condition that the device server is capable of reporting.

When a device server establishes a unit attention condition:

1) the device server may clear unit attention conditions from the queue that are no longer needed as
follows:
A) the device server may clear any pending unit attention conditions in the queue that have lower
precedence levels (e.g.. BUS DEVICE RESET FUNCTION OCCURRED may clear |_T NEXUS
LOSS OCCURRED and all unit attention conditions with a lower precedence); and
B) the device server should clear pending unit attention conditions that have the same additional sense
code (i.e.. the device server should not add the same unit attention condition twice):
2) if a queue slot is available, then:
A) if a higher precedence unit attention condition is not in the queue, the device server shall add the
unit attention condition to the queue: or
B) if a higher precedence unit attention condition is in the queue, the device server should add the unit
attention condition to the queue.
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In the sense data for the unit attention condition, the device shall either:

A) notinclude sense-key specific sense data; or

B) include sense-key specific sense data and set the OVERFLOW bit to zero (see SPC-4);
or

3) if a queue slot is not available, the device server shall either:

Page: 119
1 |Author: relliott Subject: Highlight Date: 3/20/2008 5:22:57 PM
~ OVERFLOW
smeaps
Status
George Penokie Accepted 3/26/2008 11:27:09 AM
| Author: relhon Subject: Highlight Date: 3/20/2008 5:23:50 PM

A) replace any unit attention condition in the gueue or
B) not add the unit attentionssadition o eue

The device server shall include sense-key specific sense data and set the OVERFLOW bit to one (see SPC-4) for
at least one unit attention condition in the queue. If the device server establishes multiple unit attention
conditions as a result of the same event or a series of events, the device server may establish the unit attention
enditions in any order (e.q.. in direct-access block devices, if a MODE SELECT command changes the initial
ommand priority value, the aeviceservermav renort PRIORITY CHANGED before MODE PARAMETERS
CHANGED or may report MODE PARAMETERS CHANGED before PRiSRTY CHANGED).

When the device server reports and clears a unit attention condition. it:

a) may select any unit attention condition in the queue to report; and
b) shall clear the unit attention condition from the queue after reporting it.

A unit attention condition shall persist —
until the SGSHniti port iated-with-the--—F-nRexus-device server clears the unit attention condition. Unit
attention conditions are affected by the processing of commands as follows:

Hif an INQUIRY command enters the enabled task-command state, the device server shall perferm-

process the INQUIRY command and shall neither report nor clear any unit attention condition;

b) #if a REPORT LUNS command enters the enabled task-command state, the device server shall perferm-
process the REPORT LUNS command and shall not report any unit attention condition—;

c) Hif the UA_INTLCK_CTRL field in the Control mode page is set to 00b (see SPC-4), the SCSI target deyi
shall clear any pending unit attention condition with an additional sense code of REPORTED
DATA HAS CHANGED established for the initiator port associated with that |_T nexus in e=<f logical unit
accessible by the |_T nexus on which the REPORT LUNS command was received gther pending unit
attention conditions shall not be cleared-;

d) {if the UA_INTLCK_CTRL field in the Control mode page contains 10b or 1
not clear any unit attention condition(s);

e) {fif a REQUEST SENSE command enters the enabled taskedimmand state while a unit attention
condition exists for the SCSI initiator port associated wit#the |_T nexus on which the REQUEST SENSE
command was received, then the device server shall returr-complete with GOOD status and either:

A) Repertreport any pending sense data as parameter data and preserve all unit attention conditions
on the logical unit; or

B) Repertreport a unit attention condition as parameter data for the REQUEST SENSE comman
the SCSl initiator port associated with the |_T nexus on which the REQUEST SENSE commag~d was
received. The logical unit may discard any pending sense data and shall clear the reported unit
attention condition for the SCSI initiator port associated with that |_T nexus. If the unit #ttention
condition has an additional sense code of REPORTED LUNS DATA HAS CHANGEZ, the SCSI
target device shall clear any pending unit attention conditions with an additional
REPORTED LUNS DATA HAS CHANGED established for the I_T nexus on yich the command
was received in each logical unit accessible by that |_T nexus;

f) {if the device server has already generated the ACA condition (see 5.10) fzf a unit attention condition,
the device server shall report the unit attention condition (i.e., option c)BYabove);

g) if the device server supports the NOTIFY DATA TRANSFER DEVICE ommand (see ADC-2) and a
NOTIFY DATA TRANSFER DEVICE command enters the enabled /Ask-command state, then the device
server shall perferm-process the NOTIFY DATA TRANSFER DEXICE command and shall neither report
nor clear any unit attention condition; and

h) #if a command other than INQUIRY, REPORT LUNS, REAUEST SENSE, or NOTIFY DATA

TRANSFER DEVICE enters the enabled task-comman# state while a unit attention condition exists for

the SCSl initiator port associated with the |_T nexug/6n which the command was received, the device

server shall terminate-complete the command with @ CHECK CONDITION status. The device server

a

. the SCSI target device shall
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The device server shall include sense-key specific sense data and set the OVERFLOW bit to one (see SPC-4) for
at least one unit attention condition in the queue

This sentence is supposed to be unorderedtext0 under 3), not part of this paragraph
Status

George Penokie Accepted 3/26/2008 11:29:47 AM
1 |Author: relliott Subject: Highlight Date: 3/20/2008 5:24:17 PM

~the device server
s/b
it

Status
George Penokie Accepted 3/26/2008 11:31:12 AM
Author: rell\o ubject: Note Date: 3/20/2008 5:26:48 PM

Spcartd calls it "initial pnomy nm “Initial command priority"
Maybe spcd should change?
Statt

George Penokie Completed 3/26/2008 11:35:48 AM
iy Author: George Penokie Subject: Sticky Note  Date: 3/26/2008 11:35:43 AM

¥ Changed to << initial priority >>

T |Author: relliott Subject: Highlight Date: 3/20/2008 5:28:58 PM

return complete with
slb
complete the command with

or should it just say "process the command"? If there is a CDB field error, it still has the right to return CHECK CONDITION status.

Statt
George Penokie Completed 3/26/2008 11:38:00 AM
oy Author: George Penokie Subject: Sticky Note _Date: 3/26/2008 11:37:55 AM
~¥ Changed to << process the command >>

| Author: relliott Subject: Cross-Out  Date: 3/20/2008 5:28:04 PM

a

Status
George Penokie Rejected 3/26/2008 11:38:15 AM

Author: George Penokie Subject: Sticky Note _Date: 3/26/2008 11:38:32 AM

¥ Changed to old wording.
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6.3.2 Hard reset Page: 125
. . . . T |Author: relliott Subject: Highlight Date: 3/20/2008 5:32:09 PM
Hard reset is a SCSI device condition resulting from: ~terminate end
s/b
a) A-a power on condition (see 6.3.1); complete??

b) Mieresede-microcode change (see SPC-4); or

2wt o this is a global comment; "end" suddenly starts to appear as the chosen word here, when | thought "complete” was the choice earlier
c) A-areset eventindicated by a Transport Reset event notification (see 6.4).

Status
e e e . L - George Penokie Completed 3/26/2008 11:41:05 AM
The definition of reset events and the notification of their detection is SCSI transport protocol specific. ey Author: George Penokie Subject: Sticky Note _Date: 3/26/2008 11:40:59 AM

. . ~¥ End was not searched for in the wording switch. It has now been removed and replaced with complete or terminate as needed.
Each SCSI transport protocol standard that defines reset events shall specify a SCSI target port’s protocol

specific actions in response to reset events. Each SCSI transport protocol standard that defines reset events
should specify when those events result in the delivery of a Transport Reset event notification to the SCS]|
applications layer.

SCSi transport protocols may include reset events that have no SCSI effects (e.g., a Fibre Channel
non-initializing loop initialization primitive).

The hard reset condition applies to both SCSI initiator devices and SCSI target devices.

A SCSil target port’s response to a hard reset condition shall include a logical unit reset #6ndition (see 6.3.3) for
all logical units to which the SCSI target port has access. A hard reset condition shall Aot affect any other SCSI
target ports in the SCSI target device, however, the logical unit reset condition estzflished by a hard reset may
affect tasks-commands and task management functions that are communicating’via other SCSI target ports.

Although the task manager response to task management requests is subjzCt to the presence of access
restrictions, as managed by ACCESS CONTROL OUT commands (see/4PC-4), a hard reset condition (see
6.3.2) shall not be prevented by access controls.

When a SCSiI initiator port detects a hard reset condition, it should termirate-end all its outstanding Execute
Command procedure calls and all its outstanding task management procedure calls with a service response of
SERVICE DELIVERY OR TARGET FAILURE. A hard reset condition shall not affect any other SCSI initiator ports in the
SCSl initiator device, however, the logical unit reset condition established in a SCSI target device by a hard reset
may affect tasks-commands and task management functions that are communicating via other SCSI initiator
ports.

A SCSI port's response to a hard reset condition shall include establishing an I_T nexus loss condition (see
6.3.4) for every |_T nexus associated with that SCSI port.

6.3.3 Logical unit reset

Logical unit reset is a logical unit condition resulting from:
a) A-ahard reset condition (see 6.3.2); or

b) A-alogical unit reset event indicating that a LOGICAL UNIT RESET task management request (see 7.7)
has been processed.

The logical unit reset condition applies only to SCSI target devices.
When responding to a logical unit reset condition, the logical unit shall:

a) Abertabort all tasks-commands as described in 5.6;

b) end all task management functions;

c) Glearclear all ACA conditions (see 5.9.5) in all task sets in the logical unit;

d) Establish-establish a unit attention condition (see 5.14 and 6.2);

e) initiate-initiate a logical unit reset for all dependent logical units (see 4.5.19.4); and

f) Perferm-perform any additional functions required by the applicable command standards.

6.3.4 I_T nexus loss

|_T nexus loss is a SCSI device condition resulting from:

a) A-ahard reset condition (see 6.3.2);
b) Ar-an|_T nexus loss event (e.g., logout) indicated by a Nexus Loss event notification (see 6.4); or

Working Draft SCSI Architecture Model - 4 (SAM-4) 11
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7.5 CLEAR TASK SET
ReguestProcedure call:

Service Response = CLEAR TASK SET (IN (I_T_L Nexus))

Description:
This function shall be supported by all logical units.
The task manager shall abort all tasks-commands in the task set as described in 5.6.

If the TST field is set to 001b (i.e., per |_T nexus) in the Control mode page (see SPC-4), there is one task set.zér
I_T nexus. As a result, no other |_T nexuses are affected and CLEAR TASK SET is equivalent to ABOR
SET (see 7.2).

All pending status and sense data for the task set shall be cleared. Other previously establist@€d conditions,
including mode parameters, reservations, and ACA shall not be changed by the CLEAR“TASK SET function.

All SCSI transport protocol standards shall support the CLEAR TASK SET task m#@nagement function.

7.6 I_T NEXUS RESET
ReguestProcedure call:

Service Response = |_T NEXUSXKESET (IN ( I_T Nexus ))

Description:

SCSI transport protocols
accessible through S|

y or may not support |_T NEXUS REAET and may or may not require logicai units
I target ports using such transport pro#cols to support I_T NEXUS RESET.

Each logical upitaccessible through the SCSI target port$hall perform the I_T nexus loss functions sgfecified in
6.3.4 for th/1_T nexus on which the function requestdas received, then the SCSI target device shall retura-
complete with a FUNCTION COMPLETE response. After returning a FUNCTION COMPLETE response, the logical unit(s)
and the SCSI target port shall perform any additional functions specified by the SCSI transport protocol.

7.7 LOGICAL UNIT RESET
ReguestProcedure call:

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

Description:
This function shall be supported by all logical units.

Before returning a FUNCTION COMPLETE response, the logical unit shall perform the logical unit reset functions
specified in 6.3.3.

NOTE 15 - Previous versions of this standard only required LOGICAL UNIT RESET support in logical units that
supported hierarchical logical units.

All SCSI transport protocol standards shall support the LOGICAL UNIT RESET task management function.
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T |Author: relliott Subject: Highlight Date: 3/20/2008 5:33:28 PM

undo

or "complete the task management funcion with"

Status
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| Author: relliott Subject: Highlight Date: 3/20/2008 5:32:58 PM

with

Status
George Penokie Accepted 3/26/2008 11:46:21 AM

| Author: relliott Subject: Highlight Date: 3/20/2008 5:34:11 PM

returing a FUNCTION COMPLETE response
change to
completing the task management function

Maybe merge this with the preceding paragraph into a 1) 2) list?
Status

George Penokie Completed 3/26/2008 11:45:30 Al
Author: George Penokie

M
Subject: Sticky Note  Date: 3/26/2008 11:45:26 AM

~¥ Made into 1,2 Tist.
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7.8 QUERY TASK

Page: 132

ReguestProcedure call:

Service Response = QUERY TASK (IN (I_T_L_Q Nexus))

Description:

SCSI transport protocols may or may not support QUERY TASK and may or may not re
accessible through SCSI target ports using such transport protocols to support QL

The task manager in the specified logical unit shall:

a) if the specified task-command is present in the task set, then returr-comptete with a service response set
to FUNCTION SUCCEEDED; and
b) if the specified task-command is not present in the task set, then returr-complete with a service response

set to FUNCTION COMPLETE.

7.9 QUERY TASK SET
ReguestProcedure call:

Service Response = QUERY TASK SET (IN ( I_T_L Nexus))

Description:

SCSil transport protocols may or may not support QUERY TASK SET and may or may not require J6¢/ca/ units
accessible through SCSI target ports using such transport protocols to support QUERY TASK &

The task manager in the specified logical unit shall:

a) if there is any task-command present in the task set from the specified |_T neyds, then ##ura-complete
with a service response set to FUNCTION SUCCEEDED; and
b) if there is no task-command present in the task set from the specified |_?nexus, then retura-complete

with a service response set to FUNCTION COMPLETE.

7.10 QUERY UNIT ATTENTION
ReguestProcedure call:

QUERY UNIT ATTE
Information] ))

Service Response = TON (IN ( I_T_L Nexus ), OUT ( [Additional Response

Description:

A SCSiI transport protocol may or may pdt support QUERY UNIT ATTENTION. A SCSI transport protocol
supporting QUERY UNIT ATTENTIOQX may or may not require logical units accessible through SCSI target ports
using that transport protocol to suzport QUERY UNIT ATTENTION.

The task manager in the spegified logical unit shall:

a) if there is a unit gention condition (see 5.14) or a deferred error (see SPC-4) pending for the spfcified
|_T nexus, then returr-complete with a service response set to FUNCTION SUCCEEDED; and
b) if there is no unit attention condition or deferred error pending for the specified I_T nexus, then retura-
complete with a service response set to FUNCTION COMPLETE.
118 Working Draft SCSI Architecture Model - 4 (SAM-4)
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Status
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If the service response is not FUNCTION SUCCEEDED, then the task manager shall set the Additional Response
Information argument to 000000h.

If the service response is FUNCTION SUCCEEDED, then the task manager shall set the Additional Response
Information argument as defined in table 41.

Table 41 — Additional Response Information argument for QUERY UNIT ATTENTION

Page: 133

Bit
7 6 5 4 3 2 1 0
Byte
0 Reserved UADE DEPTH SENSE KEY
1 ADDITIONAL SENSE CODE
2 ADDITIONAL SENSE CODE QUALIFIER

The UADE DEPTH field indicates the number of pending unit attention conditions or deferred errorg“and is defined
in table 42.

Table 42 — UADE DEPTH field

Code Description
00b The combined number of unit attention conditions and deferreg/errors is unknown,
01b The combined number of unit attention conditions and defgfred errors is one
10b The combined number of unit attention conditions and/deferred errors is greater than one
11b Reserved /

The SENSE KEY field indicates the value of the SENSE KEY fig)d that would be returng
highest-prierity-pending-next unit attention condition or deferred error that is goin

The ADDITIONAL SENSE CODE field indicates the value ¢7'the ADDITIONAL SENSE
pending-next unit attention condition or deferred error going to be reported (e SPC-4).

in the sense data for the
to be reported (see SPC-4).

The ADDITIONAL SENSE CODE QUALIFIER field indicates the value of the ADDJ/IONAL SENSE CODE QUALIFIER field in
the highest-priofity-pending-next unit attention condition or deferred error going to be reported (see SPC-4).

7.11 Task management function lifetime

The task manager shall create a task management function upon receiving a Task Management Request
Received indication (see 7.12). The task management function shall exist until:

a) the task manager sends a SCSI transport protocol service response for the task management function;
b) an I_T nexus loss (see 6.3.4);

c) a logical unit reset (see 6.3.3);

d) ahard reset (see 6.3.2); e

e) power loss expected (see 6.3.5); or

f) a power on condition (see 6.3.1).
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T |Author: relliott Subject: Highlight Date: 3/20/2008 5:35:47 PM

~going
slb
that is going
Status
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8 Task set management Page: 138

| Author: relliott Subject: Cross-Out Date: 3/20/2008 5:37:14 PM
~a

8.1 Introduction to task set management S|awGSeorge Penokie Rejected 3/26/2008 11:50:44 AM

Author: George Penokie Subject: Sticky Note  Date: 3/26/2008 11:50:40 AM

~—¥ Terminate wording used here.
This clause describes some of the controls that application clients have over task set management behaviors
(see 8.3). This clause also specifies task set management requirements in terms of:

a) TFasktask states (see 8.5);

b) TFask-task attributes (see 8.6);

c) TFask-command priority (see 8.7);

d) Fhe-the events that cause transitions between task-command states (see 8.4 and 8.5); and
e) A-amap of task-command state transitions (see 8.8).

This clause concludes with several task set management examples (see 8.9).

TFask-Command behavior, as specified in this clause, refers to the functioning of a task-command as observed by
an application client, including the results of command processing and interactions with other taskscomm/Ands.

The requirements for task set management only apply to a task-command after it has been entered inf4 a task
set. A task-command shall be entered into a task set unless:

a) A-acondition exists that causes that task-command to be completed with a status of BUS#, RESER-
VATION CONFLICT, TASK SET FULL, or ACA ACTIVE;
b) DBetestion-detection of an overlapped command (see 5.10) causes that task-commang to be completed
with a CHECK CONDITION status; or
c) SCSl transport protocol specific errors cause that task-command to be completeg/with CHECK
CONDITION status.

8.2 Implicit head of queue

A command standard (see 3.1.21) may define commands each of which may/be processed by the task manager
as if the taskcommand'’s task attribute is HEAD OF QUEUE task attribute ever/if the task-command is received with
a SIMPLE task attributer-attribute or an ORDERED task-attribute-erne-task Attribute.

An application client should not send a command with the ORDERED f:
processed as if it has a task attribute of HEAD OF QUEUE task attribut/ because whether the ORDERED task
attribute is honored is vendor specific.

8.3 Fask-Command management model

The task-command management model requires the f

a) Fhe-the sIMPLE task attribute (see 8.6.1) sha/l be supported;

b) TFask-task attributes other than siMPLE may’be supported;

c) Fhe-the QUEUE ALGORITHM MODIFIER fiel¢/in the Control mode page (see SPC-4) shall control the
processing sequence of tasks-commay(ds having the SIMPLE task attribute;

d) Fhe-the QERR field in the Control mgde page (see SPC-4) shall control aborting of tasks-commands
when any command completes with-a CHECK CONDITION status-is+eturned-for-any-taskstatus; and

e) Fhethe CLEAR TASK SET task management function (see 7.5) shall be supported.

fowing task set management behaviors:

124 Working Draft SCSI Architecture Model - 4 (SAM-4)
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8.4 Fask-Command management events

The following describe the events that cause changes in task-command state.

All older tasks-commands
ended:

All head of queue
and older ordered tasks
commands ended:

ACA establishment:
task-command abort:

task-command
completion:

task-command ended:
ACA cleared:

8.5 Fask-Command states

8.5.1 Overview
8.5.1.1 Task-Command stat

This standard defines

r tasks-command states, summarized in table 43.

If the TsT field in the Control mode page (see SPC-4) equals 000b, all tasks-
commands received on all |_T nexuses and accepted earlier in time than the
referenced task-command have ended. If the TST field equals 001b, all tasks-
commands received on the referenced |_T nexus and accepted earlier in time
than the referenced task-command have ended.

If the TST field equals 000b, all the following fasks-commands received on all I_T
nexuses have ended:
a) Afkall head of queue taskscommands; and
b) Al-all ordered tasks-commands accepted earlier in time than th
referenced taskcommand.
If the TsT field equals 001b, the following tasks-commands receiy
referenced |_T nexus have ended:
a) Alall head of queue taskscommands; and
b) Ad-all ordered tasks-commands accepted earlj
referenced taskcommand.

An ACA condition has been established (see 58).
A task-command has been aborted as dgzCribed in 5.6.

The device server has sent a servicesesponse of TASK COMPLETE for the tas/-
command (see 5.1 and 5.5).

A task-command has
An ACA condition has b

#f in time than the

terminated or aborted.

#€n cleared (see 5.9.5).

omenclature

Table 43 — Fask-Command State Nomenclature @

@ Name

Fask-Command State

Fasks-Commands in This State May Be

Reference Called

state

state

state

Enabled task-command

Blocked task-command

Dormant task-command

Ended task-command state 8.5.5

8.5.2 Enabled taskscommands
8.5.3 Blocked taskscommands

8.5.4 Dormant taskscommands

Ended taskscommands
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lowercase table 43 tifle except for first letter

Status
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8.5.1.2 Suspended information Page: 140

T |Author: relliott Subject: Highlight Date: 3/20/2008 5:38:39 PM

Any information the logical unit has or accepts for a task-command in the blocked task-command state (see
8.5.3) or dormant task-command state (see 8.5.4) is required to be held in a condition where it is not available to
the taskcommand. Such information is called suspended information.

~a status of GOOD
s/b

GOOD status

Status
George Penokie Accepted 3/26/2008 11:56:23 AM

8.5.2 Enabled task-command state

A task-command in the enabled task-command state may become a current task-command and may complete at
any time, subject to the task-command completion constraints specified in the Control mode page (see SPC-4). A
task-command that has been accepted into the task set shall not complete or become a current task-command
unless it is in the enabled task-command state.

Except for the use of resources required to preserve task-command state, a task-command shall produce no
effects detectable by the application client before the taskcommand's first transition to the enabled task-
command state. Before entering this state for the first time, the task-command may perform other activities visible
at the STPL (e.g., pre-fetching data to be written to the media), however this activity shall not result in a
detectable change in state as perceived by an application client. In addition, the behavior of a completed
taskcommand, as defined by the commands it has processed, shall not be affected by the taskcommand's states
before it enters the enabled task-command state.

8.5.3 Blocked task-command state

A task-command in the blocked task-command state is prevented from completing due to an ACA condition. A
task-command in this state shall not become a current taskcommand. While a task-command is in the blocked
task-command state, any information the logical unit has or accepts for the task-command shall be suspended /If
the TsT field in the Control mode page (see SPC-4) equals 000b the blocked task-command state is independ/nt
of I_T nexus. If the TsT field equals 001b the blocked task-command state applies only to the faulted |_T ne)lus.

8.5.4 Dormant task-command state
A task-command in the dormant task-command state is prevented from completing due to the presence of certain
other tasks-commands in the task set. -A task-command in this state shall not become a current taskcg/mmand. -
While a task-command is in the dormant task-command state, any information the logical unit has or gccepts for
the task-command shall be suspended.

8.5.5 Ended task-command state

A task-command in the ended task-command state is removed from the task set.
8.5.6 Fask-Command states and task-command lifetimes

Figure 45 shows the events corresponding to two task-command processing sequences. Exgept for the dormant
task-command state between times A and B in case 1, logical unit conditions and the comnyands processed by

the task-command are identical. Assuming in each case the task-command completes with a status of GOOD at

time C, the state observed by the application client for case 1 shall be indistinguishable from the state observed
for case 2.
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8.6.4 Ordered-task Page: 142

Author: relliott Subject: Note Date: 3/20/2008 5:40:40 PM

8.6.5 Commands having the ORDERED task attribute

it might be helpful to include a table here showing the priority. It would stand out better than a dense paragraph

Command priority Description
Oh  vendor-specific scheduling importance
1h highest scheduling importance

If accepted, a task-command having the ORDERED task attribute shall be entered into the task set in the dormant
task-command state. The task-command shall not enter the enabled task-command state until all commands
having a HEAD OF QUEUE tasks-task attribute and all older tasks-commands in the task set have ended (see 8.4),

Fh lowest scheduling importance

Status
George Penokie Accepted 3/26/2008 1:23:02 PM

8.6.6 Head-ef-quede-task
8.6.7 Commands having the HEAD OF QUEUE task attribute

If accepted, a task-command having the HEAD OF QUEUE task attribute shall be entez&d into the task set in the
enabled task-command state.

8.6.8 ACA-task

8.6.9 Commands having the AcA task attribute

If accepted, a task-command having the ACA task-ttribute shall be entered into the task set in the enabled task-
command state. There shall be no more thgsone AGA-command having the ACA task attribute per task set (see

riority is a value in the range of Oh through Fh. A task-command with either no task-command priority or a task-
command priority set to Oh has a vendor-specific level of scheduling importance. A task-command with a task-
command priority set to 1h has the highest scheduling importance, with increasing task-command priority values
indicating decreasing scheduling importance. A task-command with a task-command priority set to Fh has the
lowest scheduling importance.

If the Fask-Command Priority argument is set to zero or is not contained within the Send SCSI Received SCSI
transport protocol service indication (see 5.4.2)-, and a priority has been assigned to the I_T_L nexus, then the
device server shall use thatthe specified priority for the |_T_L nexus as the task-command priority. A priority may-
be-is assigned to an |_T_L nexus by a SET PRIORITY command (see SPC-4) or by the INITIAL PRIORITY field in
the Control Extension mode page (see SPC-4). If no priority has been assigned to the I_T_L nexus using the
SET PRIORITY command and the logical unit does not support the INITIAL PRIORITY field in the Control Extension
mode page-page, then the device server shall set the task-command priority to Oh (i.e., vendor specificy-). or the
task-command shall have no task-command priority.

A task manager may use task-command priority to determine an ordering to process tasks-commands with the
SIMPLE task attribute within the task set. A difference in task-command priority between tasks-commands may not
override other scheduling considerations (e.g., different times to access different logical block addresses) or
vendor specific scheduling considerations. However, processing of a collection of tasks-commands with different
task priorities should cause the subset of tasks-commands with the higher task priorities to retura-complete with
status sooner in aggregate than the same subset would if the same collection of tasks-commands were
submitted under the same conditions but with all task priorities being equal.

128 Working Draft SCSI Architecture Model - 4 (SAM-4)



T10/1683-D Revision 13e 29 February 2008

Page: 144

If the TsT field in the Control mode page (see SPC-4) contains 000b, then the transition from dormant task-

command to enabled task-command shall not occur while an ACA is in effect for any |_T nexus (see 5.9.3 and

T |Author: relliott Subject: Highlight Date: 3/20/2008 5:41:30 PM

5.9.4). If the TsT field contains 001b, then dormant tasks-commands from the faulted |_T nexus shall not
transition to the enabled task-command state while an ACA is in effect for that |_T nexus (see 5.9.3).

~enter
s/b
enters

Transition $2:S3: The establishment of an ACA condition (see 8.4) shall cause zero or more enabled tasks-
commands to enter the blocked task-command state as described in 5.9.2.

Transition $3:5S2: When an ACA condition is cleared (see 8.4), tasks-commands that entered the blocked
command state when the ACA condition was established (see 5.9.2) shall re-enter the enabled task-command,
state.

Transition $2:S4: A task-command that has completed (see 8.4) or aborted (see 8.4 and 5.6) shall
ended task-command state. This is the only state transition out of S2:Enabled that applies to comzands having
an AGA-taskACA task attribute.

Transitions $1:S4, $3:S4: A task-command abort event (see 8.4 and 5.6) shall cause t}
unconditionally enter the ended task-command state.

Status

George Penokie Accepted 3/26/2008 1:00:35 PM

task-command to

8.9 Task set management examples
8.9.1 Introduction

Several task set management scenarios are shown in 8.243, 8.9.5, and 8.9.7. The examples are valid for
configurations with one or multiple SCSl initiator portsAvhen the TsT field contains 000b (i.e., the interaction
among tasks-commands in a task set is independg#it of the |_T nexus on which a task-command is received).
The examples are also valid for a single |_T ngzUs when the TsT field contains 001b (i.e., task set management
proceeds independently for each |_T nexus“and the events and transitions for the task set associated with one
I_T nexus do not affect the task set mapdgement for task sets associated with other I_T nexuses). Throughout
these examples, the scope of the tgK set box drawn in each snapshot depends on the setting of the TsT field in
the Control mode page (see SPC44).

The figure accompanying ezCh example shows successive snapshots of a task set after various events (e.g.,

ogmmand having a SIMPLE task attribute, ORDERED and-AGA-tasks-task attribute, or ACA task attribute always
enter the task set at the end of the queue.

FasksCommand, denoted by rectangles, are numbered in ascending order from oldest to most recent. Fill, shape
and line weight are used to distinguish task-command states and task attributes are shown in table 45.

Table 45 — Task attribute and state indications in examples

130

Task Attribute Box Shape Line Weight FaskCommand
State

SIMPLE Rounded Corners | Thin Enabled

ORDERED Square Corners | Thin Dormant

HEAD OF QUEUE Square Corners | Thick Blocked

ACA Square Corners | Thin Dashed
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Figure 48 — Head-Commands having the HEAD OF QUEUE

Task Set Task Set Task Set
Head of Queue Head of Queue Head of Queue
1 3 3
_Blocking boundary _Blocking boundary
command T © | " command3 |
Simple 2 _Blocking boundary Simple 2
“commands 1and 3
Simple 2 Smelclt
Simple 4
Snapshot 1 Snapshot 2 Snapghot 3

(example 2)

-
Time

29 February 2008

/-task attribute and blocking bouyidaries

Because the blocking boundary remains in place for a copfmand having a HEAD OF QUEUE $asktask/attribute, both

the commands having a SIMPLE tasks-task attribute re;

7ain in the dormant task-command state jA snapshot 3.

The blocking boundary is not removed until all com#fiands having a HEAD OF QUEUE tasks-task Attribute complete.

An example of commands having an ORDERED task attribute and commands having a SIMPLE task attribute
interaction is shown in figure 50.

132
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~an ORDERED task attribute
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‘ORDERED task attributes
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Task Set Task Set Task Set -+ Author relliott Subject: Highlight __ Date: 3/13/2008 1:19:16 PM
2 ORDERED task atiribute
) . sib
Simple 1 } ‘ Ordered 2 ‘ [ Simple 3 j ORDERED task attributes
" - Status
_Blocking boundary | | Blocking boundary George Penokie Accepted 3/26/2008 1:02:32 PM
< rmand T ™1 [ command2 ™ Author: rellott Subject: Note Date: 3/20/2008 5:42:50 PM

Make right column wider to reduce number of rows:
Ordered 2 Simple 3 _Blocking boundary
~ commands 3-4 © Sta

" itus
ABIocklng boundarL George Penokie Accepted 3/26/2008 1:03:04 PM
command 2 Simple 4 Ordered 5

Simple 3 _Blocking boundary |
—~ commands 2-4 ©

Simple 4 Ordered 5

__Blocking boundary
— commands 1-4 ©

Assume that wrapping will also be reduced when changes are not shown

Ordered 5
Snapshot 1 Snapshot 2 Snapshot 3,
Time
Figure 49 — Ordered4asks-and-blockingb; 4

Figure 50 —

The state of dormant task-command 2 through task-command
table 46.

is determined by the requirements shown in

Table 46 — Dormant task-coimand blocking boundary requirements

a(r:zﬂ Reason for biocking boundary

2 An command having an ORDERED task attribute is not allowed to
enter the enabled task-command state until all commands having

5 a HEAD OF QUEUE tasks-task attribute and all older tasks-
commands have ended.

3 A command having a SIMPLE task attribute is not allowed to enter
the enabled task-command state until all commands having a

4 HEAD OF QUEUE task attribute and all older ordered tasks-

commands have ended.

The table 46 constraints are shown by the blocking boundaries in snapshot 1.

In snapshot 2, the completion of task-command 1 allows the command having an ORDERED task attribute 2 to
enter the enabled task-command state. Since the initial constraints on task-command 3, task-command 4 and
task-command 5 are still in effect, these tasks-commands are required to remain in the dormant task-command
state. As shown in snapshot 3, the completion of task-command 2 triggers two state changes, with task-
command 3 and task-command 4 transitioning to the enabled task-command state. Task 5 is required to remain
in the dormant task-command state until task-command 3 and task-command 4 complete.
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8.9.6 ACA-task

8.9.7 Commands having the AcA task attribute
Figure 52 shows the effects of an ACA condition on the task set. This example assumes the QERR field contains

00b in the Control mode page (see SPC-4). Consequently, clearing an ACA condition does not cause tasks-
commands to be aborted

Task Set Task Set Task Set Task Set

Simple 1 Simple 1

_Blocking bounda _Blocking boundary | | Blocking boundary
— commands 1-2 ~ | [~ command1 = command 1

Ordered 3 Ordered 3 .‘ly..-...
S

_Blocking boundary | | Blocking boundary | | Blocking boundary

command3 command3 | command 3
Simple 4 Simple 4 Simple 4
| ACA5 }
Snapshot 1 Snapshot 2 Snapshot 3 Snapshot 4
Time
Figure 51 — AGA-task ot

Figure 52 — Commands having AcA task attribute example

The completion of task-command 2 with CHECK CONDITION status causes task-command 1 to enter the
blocked task-command state shown in snapshot 2. In snapshot 3, command having an ORDERED task attribute 3
is aborted using the ABORT TASK task management function and AGA-command having an ACA task attribute 5
is created to perform additional handling for the exception. Once the ACA condition is cleared (i.e., snapshot 4),
command having a SIMPLE task attribute 1 is allowed to reenter the enabled task-command state. Since there are
no commands having a HEAD OF QUEUE tasks-task attribute or older commands having an ORDERED taskstask_
attribute, task-command 4 also transitions to the enabled task-command state.
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Table A.2 — Name attribute size and support requirements

Name
Attribute =
Size
SCSI device name not specified @ optional
Initiator port name notW optional
Target port name not specified 2 optional
Logical UI'W not specified 2 mandatory

target device.
b

¢ As defined in this standard or SPC-4.

2 _Beported in the Device Identification VPD page (see SPC-4) from a logical unit within a SCSI

/

Each SCSI transport protocol defines the size and format of identifier attributes and name attributes.
See table A.3 for a list of the sizes for identifier attributes for each SCSI transport protocol.

Table A.3 — Identifier attribute size for each SCSI transport protocol

Size
Attribute
FCP-4 SRP iSCSI SBP-3 SAS-2 SSP ADT-2
Initiator port 3 bytes 16 bytes 241 bytes 2 2 bytes 8 bytes none
identifier Y Y Vi Y Y
Target port 3 bytes 16 bytes 233 bytes @ 11 bytes 8 bytes none
identifier
LUN 8 bytes 8 bytes 8 bytes 2 bytes 8 bytes 2 bytes
2 Maximum size, including the terminating null character byte.
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See table A.6 for a list of the format of the name attributes for each SCSI transport protocol.

Table A.6 — Name attribute format for each SCSI transport protocol
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Format 2
Attribute
FCP-4 SRP iscsl P SBP-3 SAS-2 SS ADT-2
. Scsl NAA IEEE
SCSl device not specified | not specified | name string nc:t Registered not specified
name specified
/‘fﬁ/ format
iSCSlI name ©

Fibre

- EUI-64 I1",1,0x" ||
Initiator port M || 8 byte Initiator E51-64 not specified | not specified
name name 24 N
. e extension Sessicx
identifier e
rdentifier

Fibre iSCSI name ©
. EUI-64 " At EUI-64 ||
Target port Cpasrel || 8 byte II"t0x" Discovery | not specified | not specified
name name_ 2~ 4 | TargetPortal g

b . extension f ID

identifier Group Tag
Lo%‘:ﬁ::mt Device Identification VPD page name (see SPC-4)

Key: || means “concatenated with”

means a UTF-8 string composed of the followin
lowercase i, comma, zero, and lowercase Xx,

Wi Aom ive characters: comma,
,i,0X’

means a UTF-8 string composed of tb& following five characters: comma,

"10X"
lowercase t, comma, zero, and loyArcase x.

o

In addition to the name formats shown in this table, any
name string format (see SPC-4).

iSCSI identifiers are concatenated strings containj
concatenation.

The iSCSI name portion of the string is a
including null character termination.
Required to be worldwide unique and recommend to be EUI-64 concatenated with an 8 byte extension.
The Initiator Session Identifier (ISID) portion of the string is a UTF-8 encoded hexadecimal representation
of a six byte binary value. This portion of the string contains no more than 12 bytes, not including null
character termination if any.

The Target Portal Group Tag (TPGT) portion of the string is a UTF-8 encoded hexadecimal representation
of a two byte binary value. This portion of the string contains no more than 4 bytes, not including null
character termination if any.

See ISO/IEC 13213:1994 for more information on the Discovery ID.

’S| transport protocol may support the SCSI

o

79 no null characters except after the last string in the

o

#fldwide unique UTF-8 string no more than 223 bytes long, not

- o a

@

A.3 SCSI transport protocol acronyms and bibliography

A.3.1 EUI-64 (Extended Unique Identifier, a 64-bit globally unique identifier): The IEEE maintains a tutorial

describing EUI-64 at http://standards.ieee.org/regauth/oui/tutorials/EUI64.html.
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Annex C
(informative)

Torminol :

Terminology mapping to previous versions of this standard

The introduction of a UML model into this standard resulted in changes in terminology between SAM-4-this
standard and SAM-3-previous versions of this standard (see table C.1).

Table C.1 — Terminology mapping

previous versions of this standard

Page: 157

Term used in this standard

Term used in previous versions of this standard

command identifier

task tag

=
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