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Abstract

This standard specifies a translation layer between SCSI and ATA protocols. This translation layer is
used by storage controllers to emulate objects in a SCSI logical unit using an ATA device, providing
capabilities defined by SCSI standards (e.g., the SCSI Block Commands (SBC-3) and SCSI Primary
Commands (SPC-4) standards). For the purposes of this standard, ATA device capabilities are defined
by ATA8-AAM, ATA8-ACS, ATA8-APT, ATA8-AST, and SATA-2.6.
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Foreword (This foreword is not part of American National Standard INCITS 465-2010.)

This standard provides a common set of definitions and requirements to establish
common behavior among implementations that emulate SCSI device behavior
through the combined use of ATA devices and a SCSI / ATA Translation layer (SATL).
The SATL may reside in a host-based software or firmware, or it may reside in a
separate component (e.g., a host bus adapter or external controller) with a separate
processing unit to perform the translation. A SATL and ATA device combination may
provide a functional subset of common SCSI capabilities. There is also a range of
optional emulated SCSI capabilities that may be supported, depending on the
capabilities of the SATL.

This standard defines SATL capabilities in terms of SCSI capabilities as defined by
the applicable SCSI standards and working drafts, and defines the elements and use
of ATA protocol to provide those SCSI capabilities and services in a consistent
manner among SAT implementations that implement according to this standard.

Requests for interpretation, suggestions for improvement and addenda, or defect
reports are welcome. They should be sent to the INCITS Secretariat, National
Committee for Information Technology Standards, Information Technology Institute,
1101 K Street, NW, Suite 610, Washington, DC 20005.
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approval of the standard does not necessarily imply that all committee members
voted for approval. At the time it approved this standard, the INCITS committee had
the following members:

Don Wright, Chair
Jennifer Garner, Secretary

Organization Represented Name of Representative
Adobe SYStEMS, INC. ..oeiiiiiiiie e Scott Foshee

Steve Zilles (Alt.)
AIM GIODAL INC. ..ot Dan Mullen

Charles Biss (Alt.)
Apple COMPULET, INC...oiiiiiiiiiiec e Kwok Lau

Helene Workman (Alt.)
David Singer (Alt.)

Distributed Managment Task FOICe .........cccocvveviireniiieniiiee e, John Crandall
Jeff Hilland (Alt.)
Electronic Industries AllIaNCe ..........cceeeeeeieiieiiiiiiieiceeee e Edward Mikoski, Jr.
Henry Cuschieri (Alt.)
EMC COrporation........cocuveiiieieiieeeisiiee et Gary Robinson
(= 1= | (o2 =T | [ Frank Farance
Timothy Schoechle (Alt.)
GOOGIE ...t Zaheda Bhorat
GSL US e Ray Delnicki

Frank Sharkey (Alt.)
James Chronowski (Alt.)
Mary Wilson (Alt.)

Hewlett-Packard CoOmMpany.........ccccooveerrienieeeniiee e Karen Higginbottom
Paul Jeran (Alt.)
IBM COrPOFatioN ......oeeeiiieiiiiee ittt Gerald Lane
Robert Weir (Alt.)
TEEE ...ttt Bill Ash

Terry DeCourcelle (Alt.)
Jodie Haasz (Alt.)
Bob Labelle (Alt.)


https://webstore.ansi.org/Standards/INCITS/INCITS4652010R2020?source=preview

This is a preview of "INCITS 465-2010 (R20...". Click here to purchase the full version from the ANSI store.

Organization Represented Name of Representative

INEEI e Philip Wennblom
Grace Wei (Alt.)
Steven Balogh (Alt.)
Lexmark International.............ceeviviiiieiniee e Don Wright
Dwight Lewis (Alt.)
Paul Menard (Alt.)
MicCrosoft COrporation .............cueeieiiiiieie e Jim Hughes
Dave Welsh (Alt.)
Mark Ryland (Alt.)
John Calhoun (Alt.)
National Institute of Standards & Technology .........c.ccccvevvernnnen. Michael Hogan
Elaine Barker (Alt.)
Dan Benigni (Alt.)
Fernando Podio (Alt.)
Teresa Schwarzhoff (Alt.)
Wo Chang (Alt.)
Oracle Corporation..........uueeeeeciiiieeec e Donald R. Deutsch
Jim Melton (Alt.)]
Michael Kavanaugh (Alt.)
Toshihiro Suzuki (Alt.)
Jeff Mischkinsky (Alt.)
Tony DiCenzo (Alt.)
Eduardo Gutentag (Alt.)
PUrdue UNIVEISILY .....ooieiiiieeiiieeee et Stephen Elliott
Storage Networking Industry Association (SNIA)..........cccecveeeee Gary Phillips
Arnold Jones (Alt.)
Dave Thiel (Alt.)
US Department of Defense ..........cooviieiiiiiiieeeeeee e Jerry Smith
Dennis Devera (Alt.)
Dave Brown (Alt.)
Leonard Levine (Alt.)
US Department of Homeland Security ..........cccccooeveiiieeininecnenen. Peter Shebell
Gregg Piermarini (Alt.)

Technical Committee T10 on SCSI Storage Interfaces, which developed and re-
viewed this standard, had the following members:

John B. Lohmeyer, Chair
Mark Evans, Vice-Chair
Ralph O. Weber, Secretary

Organization Represented Name of Representative

Amphenol INtErCONNECE .......cccvviiie i Gregory McSorley
Adrian Green (Alt.)
Alex Persaud (Alt.)
Michael Wingard (Alt.)

Applied Micro Circuits COrporation.............eeeeeeioeieeeeeiiiieeeeen s Scott Furey
BroCade ........cooiiiiiiiiiiee David Peterson
Scott Kipp (Alt.)
DEIL INC. e Kevin Marks
EMC COrpOration .........coiveeiiiiieiieee e e e Gary Robinson

David Black (Alt.)
Adrianus Djohan (Alt.)
Sean Dolan (Alt.)
Mickey Felton (Alt.)
Robert Payne (Alt.)

EMUIEX 1.t William Martin
Robert Nixon (Alt.)
ENDL TEXAS ... cuttteiieeiiiiiee e ettt ee e ettt e et e e e s anabeea e e s snereeaeeeas Ralph Weber
| Dal Allan (Alt.)
FCI EIBCIIONICS ....vei ettt Douglas Wagner

Xi


https://webstore.ansi.org/Standards/INCITS/INCITS4652010R2020?source=preview

This is a preview of "INCITS 465-2010 (R20...". Click here to purchase the full version from the ANSI store.

Organization Represented Name of Representative

Finisar Corporation ............ccoiuiieeiiiiiie et ee e David Freeman
Chris Cicchetti (Alt.)
Dominic Coupal (Alt.)
Paul Gentieu (Alt.)
Geoff Hibbert (Alt.)
Monica Li (Alt.)
Katharine Schmidtke (Alt.)

FOXCoNN EIECIrONICS ......covviiiiiiieee e Elwood Parsons

Fujitsu Comp Prod of AMEeriCa..........ccceeivieiiiie e Mike Fitzpatrick
Don Jeanette (Alt.)
Osamu Kimura (Alt.)

General DYNAMICS ......coiuviiiieiiiieie et Nathan Hastad
Tim Mackley (Alt.)
Hewlett-Packard COMPaNY ..........ccoocueiiaiiiiiiieeiiiiee e eieeee e Rob Elliott

Curtis Ballard (Alt.)
Michael Banther (Alt.)
Wayne Bellamy (Alt.)
Steven Fairchild (Alt.)
Barry Olawsky (Alt.)
Christopher Williams (Alt.)
Jeff Wolford (Alt.)

Hitachi Global Storage Technologies ..........ccccccoevieeeiiiiiiieecen, Dan Colegrove
Dan Reno (Alt.)
112717 @] g eTo] =11 o] o RPN Kevin Butt

Mark Andresen (Alt.)

Ted Vojnovich (Alt.)
INtel COrPOration ......cccueviiie ettt Mark Seidel

Heath Seabourn (Alt.)

Pak-Lung Seto (Alt.)

Sarah Sharp (Alt.)

Kawasaki Microelectronics America InC ........ccccceeeeeeieeeeiiiieeennnn, Joel Silverman
KNOWIEAGETEK INC ... Dennis Moore
Hugh Curley (Alt.)
LeXar MEIa INC....vvveieiiieieieeeeee e John Geldman
Neal Galbo (Alt.)
(ISR @do T4 o o] = io] o HE RS John Lohmeyer

Brad Besmer (Alt.)

Brian Day (Alt.)

Keith Holt (Alt.)

Walt Hubis (Alt.)

Steve Johnson (Alt.)
Bernhard Laschinsky (Alt.)
Harvey Newman (Alt.)
George Penokie (Alt.)
Robert Sheffield (Alt.)

Marvell SemMIcoNAUCEOr INC ....coovvviiiiiieiiieeee e David Geddes

Jacky Chow (Alt.)

Paul Wassenberg (Alt.)
Maxim Integrated Products............coccveiiieenniie e Gregory Tabor

David Allen (Alt.)
Mahbubul Bari (Alt.)
Samuel Barnett (Alt.)
Kevin Witt (Alt.)
Microsoft COrporation ............cceeeeeiiiiie e Calvin Chen
Mark Benedikt (Alt.)
Robert Griswold (Alt.)
Frank Shu (Alt.)

Molex Inc Jay Neer
............................. Galen Fromm (Alt.)
[N =37AN o] o F PP EPRRPPRR Frederick Knight

Chris Fore (Alt.)

Subhash Sankuratripati (Alt.)
NVidia COrPOration ..........ecorveeeriieeiiieeiie e Mark Overby

Andrew Currid (Alt.)

Xii


https://webstore.ansi.org/Standards/INCITS/INCITS4652010R2020?source=preview

This is a preview of "INCITS 465-2010 (R20...". Click here to purchase the full version from the ANSI store.

Organization Represented
PMC-Sierra

Quantum Corporation

Quellan

Samsung Information Systems

SanDisk IL Ltd.........ccccvvvnnene

Seagate Technology

Sun Microsystems Inc

Symantec

Tyco Electronics

Volex Inc

Western Digital Corporation

Name of Representative

Tim Symons
Guillaume Fortin (Alt.)
Mathieu Gagnon (Alt.)
Rick Hernandez (Alt.)
Neil Wanamaker (Alt.)
Paul Suhler

Paul Stone (Alt.)

Rod Wideman (Alt.)
Gourgen Oganessyan
Joseph Chen

Edward Chang (Alt.)
Sung Lee (Alt.)
Dmitry Obukhov (Alt.)
John Osterlund (Alt.)
Avraham Shimor
Dave Landsman (Alt.)
Yoni Shternhell (Alt.)
Gerald Houlder

Alvin Cox (Alt.)

Jim Hatfield (Alt.)
Judy Westby (Alt.)
Dale LaFollette

Jon Allen (Alt.)
Dennis Appleyard (Alt.)
Matthew Ball (Alt.)

Vit Novak (Alt.)

Scott Painter (Alt.)
Roger Cummings
Raymond Gilson (Alt.)
Scott Shuey

Michael Fogg (Alt.)
Dan Gorenc (Alt.)
Tom Grzysiewicz (Alt.)
John Hackman (Alt.)
Andy Nowak (Alt.)
Robert Wertz (Alt.)
Atul Sharma

Toney Chew (Alt.)
Mark Evans

Michael Rogers (Alt.)
Curtis Stevens (Alt.)

Xiii


https://webstore.ansi.org/Standards/INCITS/INCITS4652010R2020?source=preview

This is a preview of "INCITS 465-2010 (R20...". Click here to purchase the full version from the ANSI store.

Introduction

The SCSI / ATA Translation - 2 (SAT-2) standard is divided into the following clauses:

Clause 1 defines the scope of this standard.

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

Clause 3 describes the definitions, symbols, abbreviations, and notation
conventions used in this standard.

Clause 4 describes the general framework for defining elements of translation
between SCSI and ATA protocol.

Clause 5 describes elements of SCSI / ATA Translation that relate to the SCSI
architecture model.

Clause 6 describes the mapping of command management functions in the SATL
layer.

Clause 7 provide a summary of SCSI commands mapped to ATA in this
standard.

Clause 8 describes the mapping between SCSI Primary Commands and ATA
protocol.

Clause 9 describes the mapping between SCSI Block Commands and ATA
protocol.

Clause 10 describes the mapping of mode pages, log pages, and VPD page
information to selected ATA protocol elements.

Clause 11 describes error reporting and sense data conventions for SCSI / ATA
Translation.

Clause 12 describes SCSI commands and mode pages to support SCSI/ ATA
Translation.

Annex A describes command translation for ATAPI devices.
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AMERICAN NATIONAL STANDARD INCITS 465-2010

American National Standard
for Information Technology—

SCSI/ATA Translation - 2
(SAT-2)

1 Scope

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

This standard defines the protocol requirements of the SCSI / ATA Translation Layer (SATL) to allow
conforming SCSI / ATA translating components to interoperate with ATA devices and SCSI application layers.
The SATL covers the range of implementations that use ATA devices to emulate the behavior of SCSI devices
as viewed by the SCSI application layer. The primary focus of this standard is to define SCSI/ ATA
Translation for an ATA device (see 3.1.9).

Where possible, this standard defines SCSI / ATA Translation in a manner that is consistent with the SAM-4,
SPC-4, and SBC-3 standards. In some instances, the defined function of an ATA device is different from
corresponding functions defined for SCSI target devices (e.g., an ATA device provides no means to abort a
single ATA queued command). The translation defined in this standard, in such cases, may not be consistent
with other SCSI standards. However, in such cases, this standard specifies the expected behavior, and in
what manner it is inconsistent with the behavior specified in other SCSI standards.

The objective of this standard is to allow a complete set of SCSI functions while minimizing the complexity of
the SATL and preserving compatibility with existing SCSI application clients.

The objectives of the SATL are:

a) to provide host computers with device independence with respect to the ATA devices that have user
storage capacity, and with respect to various implementations of the translation layer used to emulate
the behavior of SCSI target devices;

b) to define common features and functions representing a subset of the capabilities available in SCSI
devices that apply to SCSI / ATA Translation implementations;

c) to define common methods to manage aspects of ATA devices that do not map to previously defined
features and functions of SCSI, with provision made for the addition of special features and functions;
and

d) to provide consistent means for discovery and control of optional SCSI features that may or may not
be emulated in SCS | / ATA translator implementations. These means are provided by specifying how
transport specific features and functions are represented in a mixed-domain topology in a manner
consistent with management of devices in a SCSI domain.
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