IEC ISO/IEC TR 14165-372

Edition 1.0 2011-02

TECHNICAL
REPORT

Information technology —
Part 372: Fibre channel methodologies for interconnects-2 (FC-MI-2)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION PRICE CODE V

ICS 35.200 ISBN 978-2-88912-342-1



-2- TR 14165-372 © ISO/IEC:2011(E)

CONTENTS
FOREWORD 5
INTRODUCTION
1 Scope 8
2 Normative references 8
3 Terms, definitions, abbreviations and other conventions 9
3.1 Overview 9
3.2 Terms and definitions 9
3.3 Editorial conventions 14
3.4 Abbreviations and acronyms 15
3.5 Symbols 16
3.6 Keywords 16
3.7 Applicability and use of this Technical Report 18
3.8 Feature Set table terms, definitions, and abbreviations 18
3.8.1 Overview 18
3.8.2 Feature Set table terms and definitions 19
3.8.3 Feature Set table abbreviations 19
3.9 Feature testing compliance 20
3.10 Timing Constraints 20
4 Structure and concepts 21
5 Loop behaviors 21
5.1 Loop Initialization 21
5.1.1 Power On Behavior 21
5.1.2 Loop Failure 21
5.1.3 Initialization at Power-on 22
5.1.4 FL_Port Time-out during Initialization 22
5.1.5 LIP Generation 22
5.1.6 Response to LIP 22
5.1.7 Origination of LISM Frames 22
5.1.8 Forwarding of LISM frames 22
5.1.9 Address Selection 23
5.1.10 Multi-port Initialization 23
5.1.11 AL_PA Position Map Support 23
5.1.12 Availability after LIP 23
5.2 Post Initialization 24
5.2.1 LIP Generation 24
5.2.2 FL_Port Unfair behavior and Transfer behavior 24
5.2.3 Responses to OPN 24
5.2.4 No response to OPN 25
6 Fx_Port Behaviors 26
6.1 Fx_Port Login responses 26
6.1.1 FLOGI ACC features and parameters for Fx_Ports 26
6.1.2 Nx_Port PLOGI 26
6.1.3 Fx_Port Common Service Parameters (FLOGI ACC) 27

6.1.4 Fx_Port Class 2 Service Parameters (FLOGI ACC) 29



TR 14165-372 © ISO/IEC:2011(E)

6.1.5 Fx_Port Class 3 Service Parameters (FLOGI ACC)

6.2 Link Services
6.2.1 Basic Link Services

6.2.2 ELS requirements for well-known addresses

6.2.3 Extended Link Service Replies
6.3 FC-AL-2 features for FL_Ports
6.4 Loop Fabric Address

7 Fabric Behaviors
7.1 Overview
7.2 Switch-to-Switch Requirements
7.2.1 Overview
7.2.2 Switch Port Types
7.2.3 Exchange Link Parameters (ELP)
7.2.4 Principal Switch Selection
7.2.5 Fabric Shortest Path First (FSPF)
7.2.6 Distributed Services
7.2.7 Zoning
7.2.8 Distributed Event Notification
7.2.9 Additional Switch Requirements
7.3 Fabric Service Requirements
7.3.1 Overview
7.3.2 Name Server
7.3.3 Fabric Configuration Server
7.3.4 Fabric Zone Server

7.3.5 Registered State Change Notification
7.4 Domain Controller and Well-Known Addresses
7.4.1 Domain controller and well-known address support requirements for fabrics
7.4.2 N_Port domain controller and well-known address usage
7.4.3 Domain controller and well-known address (WKA) ELS login and address assignment

requirements

8 Discovery and Management
8.1 Overview

8.2 Management of Interconnect Components

8.2.1 Overview

8.2.2 Switch

8.2.3 Managed Hub
8.2.4 Gateway/Bridge

9 Conformance Environments
Bibliography

30
32
32
32
32
33
35

36
36
37
37
40
40
42
42
43
48
50
50
51
51
51
55
56
58
60
60
61

63

67
67
67
67
67
68
68

69
70



-4 - TR 14165-372 © ISO/IEC:2011(E)

Tables

Table 1 ISO/IEC and American Conventions . . . .. ... . e e e 15
Table 2 Feature Set table terms and definitions. . .. ... ... ... .. . . . . 19
Table 3 Feature Set table key abbreviations .. .......... .. .. ... ... . . . . . . 19
Table 4 Feature testing compliance relationship to definitions. . . ............................ 20
Table 5 FLOGI ACC features and parameters for Fx_ Ports . ........... ... . ................ 26
Table 6 Fx_Port Common Service Parameters (FLOGIACC). . ... ... .. i, 27
Table 7 Class 2 Service Parameters (FLOGIACC) . . ... .. e 29
Table 8 Class 3 Service Parameters (FLOGIACC) . . ... e 30
Table 9 Extended Link Service Replies . . . ... ... .. i e 32
Table 10 FC-AL features for FL_POrS . . . ... .. . e e e e 33
Table 11 FC-SW-3 Fabric Support Summary. . . ......... .. e 37
Table 12 Switch Port Type Usage . . . ... e e e e e i 40
Table 13 ELP SW_ILS Parameters . . ... i e e e e 40
Table 14 Flow Control Parameters . . ......... .. e 42
Table 15 FC-SW-3 Defined Name Server Requests . .. ... ... ... . .. 43
Table 16 FC-GS-4 Defined Name Server Requests .. .............. ... i, 43
Table 17 FC-GS-4 Common Requests . ... .. ... e e e e 45
Table 18 Name Server Object Usage Summary . ............ .t 46
Table 19 FC-SW-3 Defined Management ServerRequests . ............ ... .. .............. 46
Table 20 FC-GS-4 Defined Management ServerRequests. . . .......... ... ... ... ... ... .... 47
Table 21 Zoning SUPPOIt . . .. ..o e 48
Table 22 FC-GS-4 Fabric SUPPOrt . . . ... . e e e 51
Table 23 Name Server Request SUpPpOrt . . ... ... e 51
Table 24 Common Request SUPPOrt . ... . ... e 53
Table 25 Fabric Configuration Server Request Support. . ... ... .. . . . . i, 55
Table 26 Fabric Zone Server Basic Zoning Request Support .. ......... ... ... ... .. ... .... 56
Table 27 Fabric Zone Server Enhanced Zoning Request Support. . .......... ... ... ... .... 57
Table 28 Domain Controller and Well-Known Address Support Requirements for Fabrics. ... ... .. 60
Table 29 ELS requirements for domain controller and well-known addresses. . ................. 61
Table 30 Broadcast WKA (FFFFFFh) ELS loginrequirements . ............ .. ... .. ... .. ..... 63
Table 31 Fabric F_Port WKA (FFFFFEh) ELS address assignment requirements . .............. 64
Table 32 Fabric Controller WKA (FFFFFDh) ELS login requirements . ... ..................... 65
Table 33 Directory Service WKA (FFFFFCh) ELS login requirements. . . ...................... 65
Table 34 Management Service WKA (FFFFFAh) ELS login requirements . .................... 66
Table 35 Domain Controller (FFFCxxh) ELS login requirements. . . .............. .. ... ....... 66
Table 36 Loop Fabric Address ELS login requirements. .. .. ... .. .. . . . . . 67
Table 37 Switch Support Summary . . . ... .. e 67

Table 38 Conformance Environments . . ... .. i e 69



TR 14165-372 © ISO/IEC:2011(E) -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

INFORMATION TECHNOLOGY -
FIBRE CHANNEL -

Part 372: Fibre channel methodologies for interconnects-2 (FC-MI-2)

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards. Their preparation is entrusted to technical
committees; any ISO and IEC member body interested in the subject dealt with may participate in this
preparatory work. International governmental and non-governmental organizations liaising with ISO and IEC
also participate in this preparation.

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

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has
representation from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted
by IEC and ISO member bodies in that sense. While all reasonable efforts are made to ensure that the
technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held responsible for
the way in which they are used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum extent possible in their national and regional publications.
Any divergence between any ISO/IECpublication and the corresponding national or regional publication
should be clearly indicated in the latter.

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

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

No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual
experts and members of their technical committees and IEC or ISO member bodies 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 of, use of, or reliance upon, this ISO/IEC publication or
any other IEC, ISO or ISO/IEC publications.

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

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

ISO/IEC 14165-372, which is a technical report, has been prepared by subcommittee 25: Interconnection
of information technology equipment, of ISO/IEC joint technical committee 1: Information technology.
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The list of all currently available parts of the ISO/IEC 14165 series, under the general title Information
technology — Fibre Channel, can be found on the IEC web site.

This Technical Report has been approved by vote of the member bodies and the voting results may be
obtained from the address given on the second title page.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION

This technical report specifies common methodologies for both Arbitrated Loop and Switched environ-
ments. The goal of this technical report is to facilitate interoperability between devices whether they are con-
nected in a loop or Fabric topology.
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INFORMATION TECHNOLOGY -
FIBRE CHANNEL -

Part 372: Fibre channel methodologies for interconnects-2 (FC-MI-2)
1 Scope

This part of ISO/IEC 14165 is intended to document interoperability behavior for Fabric elements (i.e.,
E_Port, F_Port, FL_Port). This Technical Report includes a wide range of issues such as link initialization,
error detection, error recovery, Fabric operation, management capabilities, and zoning.

This Technical Report serves as an implementation guide, whose primary objective is to maximize the like-
lihood of interoperability between conforming implementations. This Technical Report prohibits or requires
some features that are in the referenced documents.

A second objective of this Technical Report is to simplify implementations and their associated documenta-
tion, testing, and support requirements. As a result there may be some optional features of the referenced
documents that are not mutually exclusive, but are prohibited or required for the purpose of this simplifica-
tion. Features that some but not all of the referenced documents require for compliance may be optional in
this report. Each specification of such an optional feature in this report identifies the referenced document
for which the feature is required.

Internal characteristics of conformant implementations are not defined by this Technical Report, but it incor-
porates features from the documents cited in clause 2.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated ref-
erences, only the edition cited applies. For undated references, the latest edition of the of the referenced
document (including any amendments) applies.

The provision of the referenced specification other than ISO/IEC, IEC, ISO and ITU documents, as identified
in this clause, are valid within the context of this Technical Report. The reference of such a specification
within this Technical Report does not give it any further status within ISO/IEC. In particular, it does not give
the referenced specification the status of an International Standard.

ISO/IEC 14165-115, Information technology — Fibre channel — Part 115: Physical Interfaces (FC-PI) 2
ISO/IEC 14165-122, Information technology — Fibre Channel — Part 122: Arbitrated loop-2 (FC-AL-2) 3
ISO/IEC 14165-133, Information technology — Fibre channel — Part 133: Fibre Channel Switch Fabric-3
(FC-SW-3) 4

T11/Project 1620D, Fibre Channel - Link Services (FC-LS) 5

INCITS TR-36-2003, Fibre Channel - Device Attach (FC-DA) 6

. ANSI INCITS 352-2002, Fibre Channel - Physical Interfaces (FC-PI)

. ANSI INCITS 332-1999, Fibre Channel - Arbitrated Loop (FC-AL-2)

. ANSI INCITS 384-2004, Fibre Channel - Switch Fabric - 3 (FC-SW-3)

. ISO/IEC 14165-261, Information technology — Fibre Channel — Part 261: Link services (FC-LS)
(under consideration)

6. ISO/IEC 14165-341, Information technology — Fibre Channel — Part 341: Device attach (FC-DA)

(under consideration)

13, BF VI )
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ISO/IEC 14165-414, Information technology — Fibre Channel — Part 414: Generic services-4 (FC-GS-4) 7

ISO/IEC 14165-431, Information technology — Fibre Channel — Part 431: Security Protocols (FC-SP)
(to be published) 8

Internet Engineering Task Force RFC 791, Internet Protocol, September 1981
Internet Engineering Task Force RFC 2373, IP Version 6 Addressing Architecture, July 1998

Internet Engineering Task Force RFC 2460, Internet Protocol, Version 6 (IPv6) Specification, December
1998

Internet Engineering Task Force RFC 3410, Introduction and Applicability Statements for Internet Stan-
dard Management Framework, December 2002

Internet Engineering Task Force RFC 4044, Fibre Channel Management MIB, May 2005

7. ANSI INCITS 387-2004, Fibre Channel - Generic Services - 4 (FC-GS-4)
8. T11/Project 1570D, Fibre Channel - Security Protocols (FC-SP)





