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PART 222: Fibre Channel Protocol for SCSI,
Second Version (FCP-2)

)\ FOREWORD

ISO (Internatio@;ganization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized sys r worldwide standardization. National bodies that are members of ISO or IEC participate in
the development International Standards through technical committees established by the respective
organization to deal ys# articular fields of technical activity. ISO and IEC technical committees collaborate in
fields of mutual inte Other international organizations, governmental and non-governmental, in liaison with
ISO and IEC, also take @@t in the work.

In the field of information ology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standard pted by the joint technical committee are circulated to national bodies for voting.
Publication as an International dard requires approval by at least 75 % of the national bodies casting a vote.

All users should ensure that the the latest edition of this publication.

No liability shall attach to IEC or ISO/c:f)is directors, employees, servants or agents including individual experts
and members of their technical commit and IEC or ISO National Committees for any personal injury, property
damage or other damage of any nature Whatsoever, whether direct or indirect, or for costs (including legal fees)
and expenses arising out of the publication@use of, or reliance upon this ISO/IEC publication or any other IEC
or IEC/ISO publications.

Attention is drawn to the normative referencegyﬁvd in this publication. Use of the referenced publications is
indispensable for the correct application of this pl@:ation.

Attention is drawn to the possibility that some of the eﬁﬁents of this ISO/IEC Publication may be the subject of
patent rights. ISO/IEC shall not be held responsible for @;ifying any or all such patent rights.

International Standard ISO/IEC 14776-222 was%ared by subcommittee 25: Inter-

connection of information technology equipment, of

/IEC joint technical committee 1:

Information technology.
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INTRODUCTION

This International Standard defines a Fibre Channel mapping layer (FC-4) that uses the
services defined by NCITS Project 1311D, Fibre Channel Framing and Signaling Interface
(FC-FS) to transmit SCSI command, data and status information between a SCSI initiator and
a SCSI target. The use of this standard enables the transmission of standard SCSI command
formats, the transmission of standard SCSI data and parameter strings, and the receipt of
SCSI status a ense information across the Fibre Channel using only the standard Fibre
Channel frameénd sequence formats. The Fibre Channel protocol operates with Fibre
Channel Classe#of Service 1, 2 and 3 and operates across Fibre Channel fabrics and
arbitrated loops. @

The Small Computer em Interface (SCSI) command set is widely used and applicable to a
wide variety of device t . The transmission of SCSI command set information across Fibre
Channel links allows the | body of SCSI application and driver software to be successfully
used in the high performane%ibre Channel environment.

This standard describes the p%ol for transmitting SCSI commands, data, and status using
Fibre Channel FC-FS Exchange Aﬁd‘lnformation Units. Fibre Channel is a high speed serial
architecture that allows either opticaf,Qr electrical connections at data rates from 265 Mbits up
to 4 Gbits per second. The topol s supported by Fibre Channel include point-to-point,
fabric switched and arbitrated loop. Fibre Channel connections use the same standard
frame format and standard hierarchy fﬁnsmission units to transmit the Information Units
that carry SCSI information. 7

.

. o 7
This standard is divided into 12 clauses and con@gs 6 Annexes:

Clause Subject 0
Scope @
Normative references O
Definitions, abbreviations and conventions G/,
Overview of the protocol for transmitting SCSI inf@@tion over Fibre Channel

Information Units used to transfer SCSI commands @ta and status across a
Fibre Channel connection

6 Basic Link Services and Exteded Link Services used by the protocol for
transmitting SCSI information over Fibre Channel :
7 FC-GS-3 Name Server objects defined for FCP-2

8 FCP FC-4 Link Service definitions for the protocol for transrr@SCSl

a b ON -

information over Fibre Channel
Details of the Information Unit formats

10 SCSI management features for Fibre Channel, including the SCSI ' mode pages
used by the protocol for transmitting SCSI information over Fibre Channel

11 Timers used for FCP-2 error recovery algorithms
12 Error recovery algorithms for FCP-2

Annex A Relationship between the services defined by SAM-2 and the corresponding
functions defined by this standard

Annex B Examples of the protocol for transmitting SCSI information over Fibre Channel
Annex C  Examples of the FCP-2 error recovery mechanisms

Annex D  Techniques for discovering SCSI device capabilities over Fibre Channel
Annex E  Examples of the content of ELSs used during FCP-2 recovery operations
Annex F Mechanism to support bidirectional SCSI data transfer using SCSI commands
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Fibre channel Protocol-2 (FCP-2) is part of the SCSI family of standards developed by T10 to
facilitate the use of the SCSI command sets for many different types of devices across many
different types of physical interconnects. The architectural model for the family of standards is
ISO/IEC 14776-412, Information technology — SCSI Architecture Model-2 (SAM-2).
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INFORMATION TECHNOLOGY -
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PART 222: Fibre Channel Protocol for SCSI,
Second Version (FCP-2)

1 Scope

This part of | C 14776 defines a second version of the SCSI Fibre Channel Protocol
(FCP). This par ISO/IEC 14776 is a mapping protocol for applying the SCSI command set
to Fibre Channe .ﬁ‘iefines how the Fibre Channel services and the defined Information Units
(IUs) are used to perform the services defined by the SCSI-3 Architecture Model — 2 (SAM-2).
This second versio cludes additions and clarifications to the first version, removes
information that is no ntained in other standards, and describes additional error recovery
capabilities for the Fibr annel protocol.

2 Normative reference@G

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

2.1 International standards 0

s
ISO/IEC 14165-122, Information technolog@— Fibre Channel — Part 122: Arbitrated loop-2
(FC-AL-2)1 L/

ISO/IEC 14776-412, Information technology —%I Computer System Interface (SCSI) —
Part 412: Architecture Model-2 (SAM-2)1

ISO/IEC 14776-452, Information technology - Small%nputer System Interface (SCSI) —
Part 452: Primary commands-2 (SPC-2)! @
Ve

2.2 International Standards under development @/(

ISO/IEC 14776-221, Information technology — Small Compth tem Interface (SCSI) -
Part 221: Protocol for SCSI (FCP) 6

ISO/IEC 14776-312, Information technology — Small Computer Syeé'm Interface (SCSI) -

Part 312: Primary commands-2 (SPC-2) &

NOTE Copies of NCITS Technical Reports are available for purchase from Global Engineering Documents. For
further information, contact Global Engineering Documents at ++1 800-854-7179 (telephone) or ++1 303-792-2181
(telephone) or by mail at 15 Inverness Way East, Englewood, CO 80122-5704, USA.

2.3 Other references

NCITS TR-19:1998, Fibre Channel Private Loop, SCSI Direct Attach (FC-PLDA) (Technical
Report)

NCITS TR-20:1998, Fibre Channel Fabric Loop Attachment (FC-FLA) (Technical Report)

NCITS TR-24:1999, Fibre Channel — Tape Technical Report (FC-TAPE)

1 To be published.



