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12.3.2.30.3 Request SEqUENCE - - - - - - == - === - - - - - - 228
12.3.2.30.4 Reply SEqUENCE: - - - - - - - - - m o m e e e 229
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12.3.2.31.4 Request SEqUENCE - - - --------------“-““““-““- - 235
12.3.2.31.5 Reply SEqUENCE - - - - - - = = - - o - oo e oo 241
12.3.2.32 Link Incident Record Registration (LIRR) - ---------mommmmmm oo 241
12.3.2.32.1 DeSCHption - - - - - = - - oo e oo 241
12.3.2.32.2 Registration for Link Incident Records - ----------------momoot 241
12.3.2.32.3 Responsibilities of Valid-Registered Recipients - - ------------------ 242
12.3.2.32.4 ProtoCol - - - - = - = - o - m e e 242
12.3.2.32.5 Request SeqUENCe -----------------““-““““---“- - 242
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12.3.2.34.3 Request SeqUENCE - --------------“---“-““““-~-““--“-- - 245
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12.3.2.36.2 ProtoCol - ----------m oo e 247
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12.3.2.36.4 ReplySequence - ------------m oo 248
12.3.2.37 N_Port Deactivate Alias_ID (NDACT) - - - -------------mmmmmmmmm oo oo - 249
12.3.2.37.1 DesCrption - -----------m oo e oo 249
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12.3.2.39.1 DesCrption - ----------mm oo e oo 254
12.3.2.39.2 Protocol ---------------- - 254
12.3.2.39.3 Request SEqQUENCE - - - - - - === === - - - o e e oo oo 254
12.3.2.39.4 ReplySequence -------------------“--“---“- - 255
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12.3.2.40 Discover N_Port/Service Parameters (PDISC) ----------------oomo-- 255
12.3.2.40.1 DeSCHption - - - - - - - = - oo 255
12.3.2.40.2 ProtoCol - - - - = - = - oo m e e e oo 255
12.3.2.40.3 Request SEqUENCE - - - - - - == - === - - - - - - 255
12.3.2.40.4 Reply Sequence - - - - - - - - - - - m oo 256

12.3.2.41 Discover F_Port Service Parameters (FDISC) - - - - = - = - = - = - = - oo oo e oo oo - 256
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12.3.2.42 Discover Address (ADISC) - - - - - - - - m oo oo 256
12.3.2.42.1 DeSCHption - - - - - = - = - oo 256
12.3.2.42.2 ProtoCol - - - - = - = - o o e e e oo 256
12.3.2.42.3 Request SEqQUENCE - - - ----------- - - - - - 257
12.3.2.42.4 Reply SEQUENCE - - - - = - = = = - - oo e o e oo o o 257

12.3.2.43 Third Party Process Logout (TPRLO) - - - - -----c o mm e e oo - 258
12.3.2.43.1 DeSCHption - - - - - - - - oo e oo 258
12.3.2.43.2 ProtoCol - - - - = - = - o - m e e e oo 258
12.3.2.43.3 Request SEqUENCE - ------------- - - - “-““- - 258

12.3.2.44 Clock Synchronization Request (CSR) - - ----------- - 260
12.3.2.44.1 DeSCHption - - - - - - - - o m o oo 260
12.3.2.44.2 ProtoCol - - - - = - = - o - o e e e oo 260
12.3.2.44.3 Request SEqUENCE - - - --------------“-“-“““-“-“- - 260
12.3.2.44.4 Reply SEQUENCE - - - - = - = = = = - o oo e oo 260

12.3.2.45 Clock Synchronization Update (CSU) - - ----------------------------- 260
12.3.2.45.1 DeSCHption - - - - - - - - oo e oo 260
12.3.2.45.2 ProtoCol - - - - = - = - o - m e e e oo 261
12.3.2.45.3 Request SeqUENCE - ---------------“““-“-“““--“- - 261
12.3.2.454 Reply SequenCe - - -----------m oo oo 261

12.3.2.46 Login Control List Management (LCLM) - ---------------------------- 261
12.3.2.46.1 DesCrption - ------------ oo 261
12.3.2.46.2 ProtoCol - ---------mm oo oo e 263
12.3.2.46.3 Request SeqUENCE - --------------“--“-““““--““~- - - 263
12.3.2.46.4 ReplySeqUENCe -------------m oo oo 264

12.3.2.47 Read Port Status Block (RPS) - - ------------m-ommmm oo 266
12.3.2.47.1 DesCrption - ----------mm oo oo oo oo 266
12.3.2.47.2 ProtoCol - ---------mm oo oo 266
12.3.2.47.3 Request SeqUENCE - ----------------“““““““~““-~ - 266
12.3.2.47.4 Reply SequenCe - ------------m oo oo 267

12.3.248 Read PortList(RPL) --------------"---“-““““-"--- - 270
12.3.2.48.1 DesCrption - -----------m oo oo oo 270
12.3.2.48.2 ProtoCol - ---------mm oo oo 270
12.3.2.48.3 Request SEQUENCE - - - - - - === === - - o e e oo oo 270
12.3.2.48.4 ReplySequenCe - ------------m oo oo 271

12.3.2.49 Report Port Buffer Conditions (RPBC) ------------------------------ 271
12.3.2.49.1 DesCrption - -----------m o s m oo 271
12.3.2.49.2 ProtoCol - ---------mm oo oo 272
12.3.2.49.3 Request SEqQUENCE - - - - - - === - - - - - - oo oo 272
12.3.2.49.4 Reply SequUeNCe - - - - - - - - - - - o m oo oo 272

12.3.2.50 Reportnode FC-4 Types (RNFT) - - --------mmmmmmm e o - 273
12.3.2.50.1 DesCrption - -------- - - oo oo 273
12.3.2.50.2 Protocol - - - - ------m s e e e oo 273
12.3.2.50.3 Request SEqUENCE - - - - - - === === - - - - o e oo oo 273
12.3.2.50.4 Reply SequenCe - - ----------mm oo 274

12.3.2.51 Scan Remote Loop (SRL) - ----------------"------““- -~ 275
12.3.2.51.1 DesCription ---------------- - 275
12.3.251.2 Protocol ---------------- oo 275

Documents

Document Sharing Hub
Copyright International Organization for Standardization

Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale

Full document details: ISO IEC 14161-251-2008


http://www.avadocuments.com/doc/iso-iec-14161-251-2008
http://www.avadocuments.com/doc/iso-iec-14161-251-2008

-15- 14165-251 © ISO/IEC:2008(E)

12.3.2.51.3 Request SEqUENCE - - - - - - == - - - - o - oo oo 275
12.3.2.51.4 Reply SEQUENCE - - - = - == = == = o s e e e a - 276
12.3.2.52 Set Bit-error Reporting Parameters (SBRP) - --------cmommmmma - 276
12.3.2.52.1 DeSCHption - - - - - - - - - oo oo 276
12.3.2.52.2 ProtoCol - - == == = c s o e e e e e e e e oo oo 277
12.3.2.52.3 Request SEqUENCE - - - - - - == - - - - o - oo 277
12.3.2.52.4 Reply SEQUENCE - - - = - == = == = o s e e a - 278
12.3.2.53 Report Port Speed Capabilities (RPSC) - -----------ommmmmmama oo 279
12.3.2.53.1 DeSCHption - - - - - - - - - oo oo 279
12.3.2.53.2 ProtoCol - - == ---- - - - oo oo e e i aaa oo 279
12.3.2.53.3 Request SEqUENCE - - - - - - == - - - - o - oo oo 279
12.3.2.53.4 Reply SEQUENCE - - - = - == = == = s s o e e 280
12.3.2.54 Read Exchange Concise (REC) - - - - === - - cmmmmm e e e m o - - 280
12.3.2.54.1 DeSCrption - - - - - - - - - m oo 280
12.3.2.54.2 ProtoCol - - == === cm s e e e e e e e e a oo 281
12.3.2.54.3 Request SEqQUENCE - - - - = - = - = - o - o m e oo 281
12.3.2.54.4 Reply SEQUENCE - - - = - == = == - m s e e a - 281
12.3.3 Extended Link Service Reply Sequences -------------=------------------ 282
12.3.3.1 OVEIVIBW = = = = = = = = e o e e e e e e e e e e e e e e e e e e e o a oo 282
12332 LS ACC ---mm s mm oo o oo e e e 282
12.3.3.3 Reply SEqUENCE - - = - == - = = = s s e e e e e oo 283
12.3.3.4 Link Service Reject (LS RJT) =--------mcmmm i m e e e e e e - - 283
12.3.3.4.1 DeSCHption - - - - - - - - o e oo 283
12.3.34.2 Payload -------- - - m o m e e e e 283
12.3.3.43 ReplySequence ---------- oo 285
124 FC-4LINK ServiCe ---------mm oo oo oo oo 286
13 Classes Of SBIVICE- - === - - - - oo oo oo e i 288
13,1 INtrodUCHiON = = = = = = = = = = = s s e s e e e oo 288
13.2 Class 1 - Dedicated connection - ---------- - 288
13.2.1 FUNCHON === = = = = = = = o e e e e e e e e e e e e e e e e eea oo 288
13,22 RUIES - - - - - s s e e oo eao oo 289
13.2.3 Delimiters - - === -2 c s e oo o e e 290
13.24 Frame SiZ@ - - -- - === - - s o s m e oo 290
13.25 Flow control = - - - - - - - oo oo oo oo 290
13.2.6 Stacked connect-requests - - - - - - - - - - - - oo oo 290
13.3 Class 2 - MultipleX = === == - - cm s e e oo 290
13.3.1 FUNCHON = = = = = = oo oo m oo oo oo oo 290
13,32 RUIES - - - - - s s e e oo ao oo 291
13.3.3 Delimiters - - - == == oo s e 292
13.34 Frame SiZ@ - - - - - - == - - o s s oo oo 292
13.35 Flow control = - - - - - - - oo oo e e e 292
134 Class3-Datagram ------ === -c - - oo 292
13.4.1 FUNCHON - = = = = = - = o oo e oo oo oo 292
1342 RUIES - - - - - - s oo oo m o oo ao oo 293
13.4.3 Delimiters - - - - - - - oo e e e e 293
1344 Frame SiZ@ - - -- - - o= - o s o s oo oo oo 294
13.45 Flow control = - - - - - - - oo oo oo 294
13.4.6 Sequence integrity -------- == - - oo 294
13,5 INteIMIX == == = s = s s s o e oo e e e e oo 294
13.5.1 INtroduCtion = - - - - == - s o e e e 294
1352 RUIES - - - - - - s s o oo oo 294
13.5.3 Frame Siz@ - - - - - - - - - o s oo o e oo e e 295
13,54 Flow Control = - - - - - - s oo o e e e e 295
13.6 Class4-Fractional ---------- - e 295
13.6.1 FUNCHON = = = = = = = s oo o o oo oo 295
13.6.2 ProCedures - -------- - o oo oo 296
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13.6.3 LOQIN === - - m o s m e e e e eaoaoaoo-o 297
13.6.4 CirCUit SEtUP === === === = s s oo s o e e 297
13.6.5 Circuit Activation - = - = - === == - - oo 297
13.6.6 Circuit Deactivation - - - === === - - oo 297
13.6.7 CircuitRemoval ---------- - i 298
13.6.8 RUIES == - - - - e e e e e e e e e oo 298
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13.6.10 Class 4 delimiters = ---------c - oo e 299
13.6.11 Frame Siz@ - - - - = = = = = s s e e e e e e e e e e e e e e e e 300
13.6.12 End-to-end flow control - - ------ - - - oo 300
13.6.13 Buffer-to-buffer flow control - - -------- - 300
13.7 Class 6 - Connected Multicast - ----=------------------- e o 301
13.7.1 FUNCHON == = = = = = = = = oo e e e e e e e e e e e e e e ee e o 301
13.7.2 RUIES - - - == s e e e e e e e e e e e e e e oo 301
13.7.3 Delimiters - = - === - - mm s e e e e e e e e e a oo 303
13.7.4 Frame Siz@ - ---- - - - - m o e e e e e e e e e e e e e e e o 303
13.75 Flow control - - - - === - - o mm o m e e e e 303
13.7.6 Stacked Connect-requests - = = = = = == = == = s s s o s oo 303
14 Name_ldentifier Formats- - - - - == == = o o oo oo oo 304
14.1  IntrodUCHiON = = = = = = = = = = = o o oo e e e e oo 304
142 IEEE48-bitaddress - - - == - == === c - c i a o 304
143 IEEEextended ---------mmmm i e e i i oo 305
144 Locallyassigned - ---- === - s o i e 305
145 32-bitIPaddress ----- === - - - oo 306
146 IEEEregistered - - - - - - == - - cmm o m e e i oo 306
14.7 IEEE registered extended - -------- - - - o i m oo 307
14.8 Other uses of IEEE registered Company ID - -----------ccmommmmmm e - 307
149 EUI-B4AMapped - - - - - - == - m s o s e e e e e e e o - 307
14.9.1 General ------ - mm e e e e e e e e e e 307
14.9.2 EUI-64 to WWN Mapping RUleS - - - - = - = - = - o - oo e e 308
14.9.3 Encapsulated MAC-48 and EUI-48 translation - - - - = - == === -=------coooo--- 308
15 Login and Service Parameters - ------ - - - o oo m oo 309
15.1  INtrodUCHiON = = = = = = = = = = = = o s o e e e e e oo 309
15.2 DefaultLoginvalues =---=-- === -m oo oo 309
15.3 Fabric Login ---------mmmmmm e 310
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15.3.2.3 Responses to Explicit Fabric Login - -------- == - 310
15.3.2.4 Reloginwiththe Fabric ---------------comm e 311
15.3.3 SOF delimiters - - - === - m oo e 312
15.3.4 FreqUeNCY - - - - - - - - oo oo oo o o oo 312
15.3.5 Fabric Login completion - Originator - - - = - = == = = == = o - oo m e 312
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15.4.2 EXplicitN_Port Login = - == === === o s e e e e e e 314
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15.4.2.2 N_PortLogin - Fabricpresent - ------ - - oo 314
15.4.2.3 Responses to N_Port Login - Fabric present - - - - = - == - - - - oo oo o oo m oo - 314
15.4.2.4 N_Port Login- No Fabricpresent - ----------cm oo 315
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15.4.6 N_Port Login completion - Responder - ---------cccmmmmmmmm s 316
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15.5.1 INtroduCtion = - == = == = s s o m o e e e e e 317
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15.6.1 ELSandLS ACCPayload ------------mcmmmm i m e - - 317
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15.6.2.1  Applicability - - ---- - - oo 319
15.6.22 Payload - ----- - - - - o s a oo 320
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15.6.24.6 N _POrt/F _POrt ------- - - m e 322
15.6.2.4.7 BB _Credit Management - --------- - 322
15.6.24.8 E D TOVReSOIUtiON - - - - = - = - = - o oo e e e 323
15.6.2.4.9 Multicast = -------- - m i m e 323
15.6.2.4.10 BroadCast ------=----- - - - oo 323
15.6.2.4.11 HUNtGIOUP - - - - - - - - - m o m o e o o e oo 323
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15.6.24.14 R. T TOVVvAlUE - - - - - - - mm e e e e e oo oo 324
15.6.2.4.15 Dynamic Half Duplex Supported - -------------m-momm o 324
15.6.2.416 SEQ CNT ---- - mmmmm i m e e e e e e o - 324
15.6.2.4.17 Payload Bit -=--------- - oo 324
15.6.25 BB SC N ----oommmmm oo oo 325
15.6.2.6  Buffer-to-buffer Receive Data_Field size -------------------------- 325
15.6.2.7 Total Concurrent SEQUENCES - - - = == = = == == == - - o s e e oo 325
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156.29 R A TOV -- oo mmmm s oo oo o oo e 325
15.6.2.10 E D TOV ---- oo mmmmm o mmm oo oo oo oo 325
15.6.3 N_Port_ Name ------- - oo i oo oo 326
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15.6.5 Class Service Parameters - - - - - - - - - - - - - oo oo m e 326
15.6.5.1 Applicability - --- === oo 326
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15.6.5.4 ServiCe OptioNS = - - - = === - - - o e oo e 329
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15.6.5.5 Initiator control - - - = == == == c s oo e e 334
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INFORMATION TECHNOLOGY -
FIBRE CHANNEL -

Part 251: Framing and signalling (FC-FS)

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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/IEC publication and the corresponding national or regional publication should be clearly indicated in
the latter.

6) 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.

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

8) 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.

9) 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.

IEC and ISO draw attention to the fact that it is claimed that compliance with this document may involve the use
of patents as indicated below.

Cisco Systems, Inc. has informed IEC and ISO that it has patent applications or granted patents.

ISO and IEC take no position concerning the evidence, validity and scope of this putative patent right. The holder
of this putative patent right has assured IEC and ISO that they are willing to negotiate free licences or licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this re-
spect, the statement of the holder of this putative patent right is registered with IEC and ISO. Information may be
obtained from:
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Cisco Systems, Inc

Dan Lang Legal

170 West Tasman Drive

San Jose, CA95134

USA

e-mail: standards-ipr@cisco.com

IBM Corporation has informed IEC and ISO that it has patent applications or granted patents as listed below
and possibly others not yet identified:

4,486,739 / US; 4,995,056 / US; 5,136,410/US; 5,151,977 / US; 5,260,933 / US; US2003/0103504A1; US 2003/
0135620A1

ISO and IEC take no position concerning the evidence, validity and scope of this putative patent right. The holder
of this putative patent right has assured IEC and ISO that they are willing to negotiate free licences or licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this re-
spect, the statement of the holder of this putative patent right is registered with IEC and ISO. Information may be
obtained from:

IBM Corporation

Brian Hinman

Vice President licensing intellectual property systems
North Castle Drive

Armonk, NY, 10504

USA

e-mail: hinman@us.ibm.com

Brocade Communication Systems, Inc. has informed IEC and ISO that it has patent applications or granted
patents as listed below:

ISO and IEC take no position concerning the evidence, validity and scope of this putative patent right. The holder
of this putative patent right has assured IEC and ISO that they are willing to negotiate free licences or licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this re-
spect, the statement of the holder of this putative patent right is registered with IEC and ISO. Information may be
obtained from:

Brocade Communication Systems Inc.
Office of the General Counsel

1745 Technology Drive

San Jose, CA 95110

USA

e-mail: generalcounsel@brocade.com
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International Standard ISO/IEC 14165-251 was prepared by subcommittee 25: Interconnection of information
technology equipment, of ISO/IEC joint technical committee 1: Information technology.

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 International Standard 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 International Standard combines the following Fibre Channel standards (for full reference, see Bibliography):
ANSI INCITS 230-1994 (R1999)

ANSI INCITS 230-1994/Amendment 1-1996 (R2001)

ANSI INCITS 230-1994/Amendment 2-1999 (R2001)

ANSI INCITS 297-1996 (R2002)

ANSI INCITS 303-1998 (R2002)

This International Standard includes the following changes with respect to the above publications:

— definitions of existing services have been clarified and/or improved based on experience with existing imple-
mentations;

— outdated functions and features have been deleted;

— additional link services in support of new functions defined by the Fibre Channel family of documents have
been included;

— definition of other capabilities which enhance the performance of existing Fibre Channel products and fit them
for new applications.
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INFORMATION TECHNOLOGY -
FIBRE CHANNEL -

Part 251: Framing and signalling (FC-FS)

1 Scope

This part of ISO/IEC 14165 describes the framing and signalling interface of a high-performance serial link for
support of FC-4s associated with upper level protocols (for example SCSI, IP, SBCCS, VI).

2 Normative references

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

2.1 Approved references

[11  SO/IEC 14165-116, Information technology — Fibre channel — Part 116: 10 Gigabit fibre channel (10GFC)
[21 ISO/IEC 14165-122, Information technology — Fibre channel — Part 122: Arbitrated loop-2 (FC-AL-2)

[3] ISO/IEC 9314-2:1989, Information processing systems — Fibre distributed data interface (FDDI) — Part 2:
Token ring media access control (FDDI-MAC)

[4] ISO/IEC TR 8802-1, Information technology — Telecommunications and information exchange between
systems - Local and metropolitan area networks — Specific requirements — Part 1. Overview of Local Area
Network Standards

[51 ISO/IEC 8802-2, Information technology — Telecommunications and information exchange between systems
— Local and metropolitan area networks — Specific requirements — Part 2: Logical link control

[6] ISO/IEC 14165-414, Information technology — Fibre channel — Part 414: Generic services — 4 (FC-GS-4)
[ANSI INCITS 387-2004]

2.2 References under development

[71 ISO/IEC 14165-133, Information technology — Fibre channel — Part 133: Switch fabric-3 (FC-SW-3), [ANSI
INCITS 384-2004]

[8] ISO/IEC 14165-142, Information technology — Fibre channel — Part 142: - Physical interfaces—2 (FC-PI-2),
[ANSI INCITS 404-2006]

[9] ISO/IEC 14776-223, Information technology — Small computer system interface (SCSI) — Part 223: Fibre
channel protocol for SCSI, Version 3 (FCP-3) [ANSI INCITS 416-2006]

[10] ISO/IEC 14776-453, Information technology — Small computer system interface (SCSI) — Part 453: Primary
commands-3 (SPC-3) [ANSI INCITS 408-2005]

2.3 Other references

All references in this subclause were correct at the time of approval of this International Standard. The provisions of
the referenced specifications, as identified in this subclause, are valid within the context of this International
Standard. The reference to a specification within this International Standard does not give it any further status
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within ISO/IEC; in particular, it does not give the referenced specification the status of an International Standard.

IETF Requests for Comments (RFCs) may be obtained directly from the IETF web site at hitp://www.ietf.org/
rfc.html.

[11] INCITS TR-20:1998, Information technology - Fibre Channel — Fabric Loop Attach (FC-FLA)
[12] RFC 2625, IP and ARP over Fibre Channel

[13] RFC 2597, Assured Forwarding PHB Group, June 1999
[14] RFC 2598, An Expedited Forwarding PHB, June 1999

[15] RFC 768, User Datagram Protocol, August1980.

[16] RFC 791, Internet Protocol, September 1981.

[171 RFC 793, Transmission Control Protocol, September 1981.

[18] RFC 854, Telnet Protocol Specification, May 1983.

[19] RFC 1157, A Simple Network Management Protocol (SNMP), May 1990.
[20] RFC 1901, Introduction to Community-based SNMPv2, January 1996

[21] RFC 2373, IP Version 6 Addressing Architecture, July 1998.

[22] RFC 2460, Internet Protocol, Version 6 (IPv6) Specification, December 1998.
[23] RFC 2616, Hypertext Transfer Protocol -- HTTP/1.1, June 1999.

[24] RFC 2818, HTTP Over TLS, May 2000.

[25] RFC 2406, IP Encapsulating Security Payload (ESP), November 1998.
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3 Definitions, abbreviations, conventions and keywords
3.1 Definitions

3.1.1 acknowledged class: Any class of service that acknowledges a transfer.

3.1.2 Active: The state of Sequence Initiator until all the Data frames for the Sequence have been transmitted. The
state of Sequence Recipient until all the Data frames for the Sequence have been received (see 17.6.1).

3.1.3 address identifier: An address value used to identify source (S_ID) or destination (D_ID) of a frame (see
9.4).

3.1.4 Alias_ID: An address identifier recognized by one or more Nx_Ports or the Alias Server, if the Nx_Port has
registered with the Alias Server as a member of a group. An Alias_ID may be common to multiple Nx_Ports (see
clause 24).

3.1.5 Alias_Token: A 12-byte field to indicate the type of Alias_ID and certain properties associated with the
Alias_ID (see 12.3.2.33).

3.1.6 Arbitrated Loop topology: A Fibre Channel topology where L_Ports use arbitration to gain access to the
loop (See FC-AL-2).

3.1.7 BB_Buffer: The buffer associated with buffer-to-buffer flow control (see 18.5).
3.1.8 buffer-to-buffer credit (BB_Credit): The controller parameter for buffer-to-buffer flow control (see 18.5.3).

3.1.9 B_Port: A bridge port is a fabric inter-element port used to connect bridge devices with E_Ports on a switch.
The B_Port provides a subset of the E_Port functionality (see [7], FC-SW-3.).

3.1.10 buffer: A logical construct that holds a single frame.

3.1.11 byte: An eight-bit entity with its least significant bit denoted as bit 0 and most significant bit as bit 7. The
most significant bit is shown on the left side, unless specifically indicated otherwise.

3.1.12 character: An 8B10B encoding of a data byte or control value transmitted and interpreted by the FC-1
layer. of Fibre Channel (see clause 5).

3.1.13 circuit: A bi-directional path within the Fabric.
3.1.14 circuit-oriented frames: Frames sent through a Class 4 circuit.

3.1.15 classes of service: Type of frame delivery services used by the communicating Nx_Ports that may also be
supported through a fabric (see 4.8 and clause 13).

3.1.16 Class 1 service: A service that establishes a dedicated connection between two communicating Nx_Ports
(see 4.8.2 and 13.2).

3.1.17 Class 2 service: A service that multiplexes frames at frame boundaries to or from one or more Nx_Ports
with acknowledgement provided (see 4.8.3 and 13.3).

3.1.18 Class 3 service: A service that multiplexes frames at frame boundaries to or from one or more Nx_Ports
without acknowledgement (see 4.8.4 and 13.4).

3.1.19 Class 4 circuit: A pair of unidirectional Virtual Circuits between two communicating Nx_Ports (see 25.3.5).

3.1.20 Class 4 service: A fabric service that establishes Virtual Circuits to provide fractional bandwidth service
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between communicating Nx_Ports. The fabric service multiplexes frames at frame boundaries using in-order
delivery to or from one or more Nx_Ports with acknowledgment provided (see 4.8.5, 13.6 and clause 25).

3.1.21 Class 4 Circuit Initiator: The Nx_Port that initiates a Class 4 Circuit setup to establish a Class 4 Circuit
(see 25.3.5).

3.1.22 Class 4 Circuit Recipient: The Nx_Port that receives a Class 4 Circuit setup request from a Class 4
Circuit Initiator and accepts the setup request by transmitting a valid response (see 25.3.5).

3.1.23 Class 6 service: A service that allows an Nx_Port to establish simultaneous dedicated connections with
multiple Nx_Ports (see 4.8.6 and 13.7).

3.1.24 Class F service: A service that multiplexes frames at frame boundaries with acknowledgement provided.
The service is used for control and coordination of the internal behavior of the Fabric (see [7], FC-SW-3).

33;1.25 Class N service: A class of service other than Class F (see [7], FC-SW-3).

3;1.26 code violation: An error condition that occurs when a received Transmission Character is not able to be
decoded to a valid data byte or special code using the validity checking rules specified by the transmission code
(see 5.3.3).

3.1.27 comma: The seven-bit sequence ‘0011111’ b or ‘1100000’ b in an 8B10B encoded stream (see 5.5.1).

3.1.28 Common Controlling Entity : The entity that controls and manages the resources for a Hunt Group (see
clause 22)

3.1.29 concatenation: A logical operation that “joins together” strings of data and is represented with the symbol
“|I". Two or more fields are concatenated to provide a reference of uniqueness (for example, S_ID||X_ID).

3.1.30 Connection Initiator: The Nx_Port that initiates a Class 1 or 6 Connection with a destination Nx_Port
through a connect-request and also receives a valid response from the destination Nx_Port to complete the
Connection establishment (see clause 20).

3.1.31 Connection Recipient: The destination Nx_Port that receives a Class 1 or 6 connect-request from the
Connection Initiator and accepts establishment of the Connection by transmitting a valid response (see clause 20).

3.1.32 connectionless buffers: Receive buffers participating in connectionless service and capable of receiving
connectionless frames (see clause 18).

3.1.33 connectionless frames: Frames participating in connectionless service (i.e., Class 1 or Class 6 frames
with SOFc1, Class 2, Class 3 and Class 4 frames referred to individually or collectively) (see clause 18).

3.1.34 connectionless service: Communication between two Nx_Ports performed without a dedicated
connection.

3.1.35 continuously increasing relative offset: The condition of operation that requires frames ordered by
SEQ_CNT within a Sequence to have a larger relative offset value in each frame (see 15.6.2.4.1).

3.1.36 credit: The maximum number of buffers available at a recipient to receive frames from a transmitting
FC_Port (see 18.3).

3.1.37 current running disparity: The running disparity present at a transmitter when encoding of a valid data
byte or special code is initiated, or at a receiver when decoding of a Transmission Character is initiated (see 5.3.3).

3.1.38 data block: An ordered string of application data contained in a single Information Category.

3.1.39 data character: Any Transmission Character associated by the transmission code with a valid data byte.
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(see 5.1).

3.1.40 data frame: An FC-4 Device_Data frame, an FC-4 Video_Data frame, or a Link_Data frame (see clause
11).

3.1.41 decoding: Validity checking of received Transmission Characters and generation of valid data bytes and
special codes from those characters (see 5.3).

3.1.42 dedicated connection: A communicating circuit guaranteed and retained by the Fabric for two given
Nx_Ports.

3.1.43 delimiter: An Ordered Set used to indicate a frame boundary (see 5.5, 8.3 and 8.7).

3.1.44 Destination_ldentifier (D_ID): The address identifier used to indicate the targeted destination Nx_Port of
the transmitted frame (see 9.4).

3.1.45 destination Nx_Port: The Nx_Port to where a frame is targeted.

3.1.46 discard policy: An error handling policy where a Sequence Recipient is able to discard Data frames
received following detection of a missing frame in a Sequence (see 21.6.3).

3.1.47 disparity: The difference between the number of ones and zeros in a Transmission Character (see 5.5.3).

3.1.48 Domain Controller: The entity that controls activity within a given domain. Each Domain Controller is
allocated an address (see [7], FC-SW-3.).

3.1.49 Domain_ID: The highest or most significant hierarchical level in the three-level addressing hierarchy (i.e.,
the most significant byte of the address identifier) (see 9.4.2 and [7], FC-SW-3).

3.1.50 EE_Buffer: Buffer(s) associated with end-to-end flow control (see 18.4).
3.1.51 encoding: Generation of Transmission Characters from valid data bytes and special codes (see 5.3).

3.1.52 E_Port: A Fabric expansion port that connects to another E_Port or B_Port to create an Inter-Switch Link
(see [7], FC-SW-3).

3.1.53 Exchange: The unit of protocol activity that transfers information between a specific Originator Nx_Port
and specific Responder Nx_Port using one or more related non-concurrent Sequences that may flow in the same
or opposite directions. The Exchange is identified by an OX_ID and a RX_ID (see clause 17).

3.1.54 Exchange_Identifier (X_ID): A collective reference to OX_ID and RX_ID (see 9.2.1).

3.1.55 Exchange Status Block: A logical construct that contains the status of an Exchange. An Originator
Nx_Port has an Originator Exchange Status Block and the Responder Nx_Port has a Responder Exchange Status
Block for each active Exchange (see 4.12.4.4 and 17.8.1).

3.1.56 exclusive connection: A Class 1 or Class 6 dedicated connection without Intermix (see 4.8.2 and 13.5).

3.1.57 F_Port: The LCF within the Fabric that attaches to an N_Port through a link. An F_Port is addressable by
the N_Port attached to it, with a common well-known address identifier (hex ‘FF FF FE’) (see 9.4.2).

3.1.58 Fabric: The entity that interconnects Nx_Ports attached to it and is capable of routing frames by using the
D_ID information in a FC-2 frame header (see 4.7.3).

3.1.59 Fabric_Name: A Name_ldentifier associated with a Fabric (see clause 14 and 15.6.4).
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3.1.60 FC_Port: A port that is capable of transmitting or receiving Fibre Channel frames according to the require-
ments defined in this standard. FC_Ports include N_Ports, NL_Ports, Nx_Ports, L_Ports, F_Ports, FL_Ports,
Fx_Ports, E_Ports, and B_Ports.

3.1.61 FL_Port: An F_Port that contains Arbitrated Loop functions associated with Arbitrated Loop topology (see
FC-AL-2).

3.1.62 fractional bandwidth: A portion of the total bandwidth available on a path (see clause 25).
3.1.63 frame: An indivisible unit of information used by FC-2 (see 8.1).
3.1.64 F_Port_Name: A Name_ldentifier associated with an F_Port (see 9.4.2).

3.1.65 frame content: The information contained in a frame between its SOF and EOF delimiters, excluding the
delimiters (see 8.3.1).

3.1.66 Frame Type 0: A type of Data frame used for Link Control (see clause 8.5).
3.1.67 Frame Type 1: A type of Data frame used for data exchange (see clause 8.5).
3.1.68 Fx_Port: A switch port capable of operating as an F_Port or FL_Port (see FC-AL-2).

3.1.69 Hunt Group: A set of Nx_Ports with a common Alias_ID managed by a Common Controlling Entity. The
management and initialization of Hunt Groups is outside the scope of this standard (see clause 22).

3.1.70 Hypertext Transfer Protocol: A protocol for communicating various formats of text with embedded links
and display controls (see [23], RFC 2616).

3.1.71 Idle: An Ordered Set of four Transmission Characters that are normally transmitted between frames (see
5.5).

3.1.72 Infinite buffer: A terminology to indicate that at FC-2 level, the amount of buffer available at the Sequence
Recipient is unlimited.

3.1.73 Information Category: The category to which the frame Payload belongs (for example, Solicited Data,
Unsolicited Data, Solicited Control and Unsolicited Control). Information category is indicated by the
INFORMATION field in the frame header if the value of the ROUTING field in the frame header is ‘0000’b
(Device_Data), ‘0010’b (Extended Link Services), ‘0011’'b (FC-4 Link_Data), ‘0100’b (Video_Data), or ‘1111'b
(Extended Routing) (see 9.3.3).

3.1.74 Information Unit: An organized collection of data specified by an upper level to be transferred as a single
Sequence by FC-2.

3.1.75initial relative offset: A relative offset value specified at the sending end by an upper level for a given data
block and used by the sending FC-2 in the first frame of that data block (see data block, and relative offset). Initial
relative offset value may be zero or non-zero (see clause 19).

3.1.76 Intermix: A service that interleaves Class 2 and Class 3 frames on an established Class 1 or Class 6
Connection (see 4.9 and 13.5).

3.1.77 Internet Protocol: A protocol for communicating data packets between identified endpoints on a multipoint
network. It is in wide use in versions 4 and 6 (See [16], RFC 791 for version 4 or [21], RFC 2373 and [22] RFC
2460 for version 6).

3.1.78 IP Address: An identifier of an endpoint in Internet Protocol.

3.1.79 link: Two unidirectional fibres transmitting in opposite directions and their associated transmitters and
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receivers.

3.1.80 Link Control Facility (LCF): A hardware facility that attaches to an end of a link and manages
transmission and reception of data. It is contained within each FC_Port (see 4.4).

3.1.81 local Fx_Port: The Fx_Port to which an Nx_Port is directly attached by a link or an Arbitrated Loop (see
remote Fx_Port).

3.1.82 L_Port: A port that contains Arbitrated Loop functions associated with Arbitrated Loop topology (see
FC-AL-2).

3.1.83 Name_ldentifier: A 64-bit identifier, with a 60-bit value preceded by a 4-bit Network_Address_Authority
Identifier, used to identify entities in Fibre Channel (for example, Nx_Port, node, F_Port, or Fabric) (see clause 14).

3.1.84 Network_Address_Authority (NAA): An organization such as IEEE that administers network addresses
(see clause 14).

3.1.85 Network_Address_Authority (NAA) identifier: A four-bit identifier defined to indicate a
Network_Address_Authority (NAA) (see clause 14).

3.1.86 NL_Port: An N_Port that contains the Loop Port State Machine defined in FC-AL-2. It may be attached via
a link to one or more NL_Ports and zero or more FL_Ports in an Arbitrated Loop topology. Without the qualifier
"Public" or "Private," an NL_Port is assumed to be a Public NL_Port.

3.1.87 node: A collection of one or more Nx_Ports controlled by a level above FC-2 (see 4.1).
3.1.88 Node_Name: A Name_ldentifier associated with a node (see Clause 14 and 15.6.4).

3.1.89 N_Port: A hardware entity that includes a LCF but not Arbitrated Loop functions associated with Arbitrated
Loop topology, and has the ability to act as an Originator, a Responder, or both. Well-known addresses are
considered to be N_Ports (See [2], FC-AL-2, and 9.4.2).

3.1.90 N_Port_ID: A Fabric unique address identifier of an Nx_Port. The identifier may be assigned by the fabric
during the initialization procedure or by other procedures not defined in this standard. The identifier is used in the
S _ID and D_ID fields of a frame (see 9.4).

3.1.91 N_Port_Name: A Name_ldentifier associated with an Nx_Port (see clause 14 and 15.6.3).

3.1.92 Nx_Port: A port capable of operating as an N_Port or Public NL_Port, but not as a Private NL_Port. By use
of the term Nx_Port, this standard neither specifies nor constrains the behavior of Private NL_Ports (see [2]
FC-AL-2).

3.1.93 open: The period of time starting when a Sequence or an Exchange is initiated until that Sequence or
Exchange is normally or abnormally terminated (see 17.6.1).

3.1.94 Ordered Set: A Transmission Word composed of a special character in its first (left-most) position and data
characters in its remaining positions (see 5.5).

3.1.95 Originator: The logical function associated with an Nx_Port responsible for originating an Exchange.

3.1.96 Originator Exchange_ ID (OX_ID): An identifier assigned by an Originator to identify an Exchange (see
4.12.4.2).

3.1.97 Payload: Contents of the Data Field of a frame, excluding Optional Headers and fill bytes, if present (see
table 13, and clause 8, clause 10, and 11.1).

3.1.98 Policy: The rule used to determine how frames not received are handled during error recovery (see
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21.6.3).

3.1.99 Primitive Sequence: An Ordered Set transmitted repeatedly and continuously until a specified response is
received (see 5.5.4 and 17.6.1).

3.1.100 Primitive Signal: An Ordered Set designated to have a special meaning. (for example, an Idle or
R_RDY) (see 5.5.3).

3.1.101 Private NL_Port: An NL_Port that does not attempt a Fabric Login and does not transmit OPN(00,x) (see
[2], FC-AL-2).

3.1.102 Process_Associator: A value used in the Association_Header to identify a process or a group of
processes within a node. Process_Associator is the mechanism a process uses to address another communicating
process. Process_Associator is a generic reference to Originator Process_Associator and Responder
Process_Associator (see 10.4).

3.1.103 Public NL_Port: An NL_Port that attempts a Fabric Login (see [2], FC-AL-2).

3.1.104 random relative offset: The relationship specified between relative offset values contained in frame (n)
and frame (n+1) of an Information Category within a single Sequence. For a given Information Category | within a .
single Sequence, initial relative offset (RO)) value for a frame (n+1) is unrelated to that of the previous frame (n). :

(see initial relative offset and continuously increasing relative offset) (see 15.6.2.4.3).

3.1.105 receiver: The portion of a LCF dedicated to receiving an encoded bit stream from a fibre, converting this
bit stream into Transmission Characters, and decoding these Transmission Characters using the rules specified by
this standard (see 4.1).

3.1.106 relative offset: The displacement, expressed in bytes, of the first byte of a Payload related to an upper
level defined origin for a given Information Category (see continuously increasing relative offset, random relative
offset and 4.13.3).

3.1.107 relative offset space: A virtual address space defined by the sending upper level for a set of information
carried in one or more information units.

3.1.108 remote Fx_Port: Relative to an Nx_Port that is communicating through a fabric to a remote Nx_Port, the
Fx_Port to which the remote Nx_Port is directly attached (see local Fx_Port).

3.1.109 Responder: The logical function in an Nx_Port responsible for supporting the Exchange initiated by the
Originator in another Nx_Port.

3.1.110 Responder Exchange_ID (RX_ID): An identifier assigned by a Responder to identify an Exchange and
meaningful only to the Responder.

3.1.111 run length: Number of consecutive identical bits in the transmitted signal for example, the pattern
‘0011111010’ b has a maximum run length of five and a minimum run length of one (see 5.3.3.1).

3.1.112 running disparity: A binary value indicating the cumulative encoded signal unbalance between the one
and zero signal state of all Transmission Characters since Transmission Word synchronization was been achieved
(see 5.3.3.1).

3.1.113 Secured Hypertext Transfer Protocol: A protocol for communicating various formats of text with
embedded links and display controls used in combination with a subordinate protocol that provides security
features (see [24], RFC 2818).

3.1.114 Sequence: A set of one or more Data frames with a common Sequence_ID (SEQ_ID), transmitted
unidirectionally from one Nx_Port to another Nx_Port with a corresponding response, if applicable, transmitted in
response to each Data frame (see clause 17).
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