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1

INFORMATION TECHNOLOGY —
FIBRE CHANNEL —

Part 414: Generic services-4 (FC-GS-4)

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are

2)

3)

4)

5)

6)

7

8)

9)

10)

members of ISO or IEC participate in the deve ion is
entrusted to technical committees; any ISO and IEC member body interested in the subject dealt z};ith
may participate in this preparatory work. International governmental and non-governmental
organizations liaising with ISO and IEC also patrticipate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical commitfee,
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical committe€ are circulatefl to
national bodies for voting. Publication as an International Standard requires appraoval 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 commiftee
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 mad¢ to
ensure that the technical content of IEC, 1ISO and ISOAEC Publications is accurate, IEC or ISO carnot
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, |SO
and ISO/IEC Publications transparently to the maximum extent possible in their national and regignal
publications. Any divergence between aqQy 1SO/IEC Publication and the corresponding nationgl or
regional publication should be clearly indicated in the latter.

ISO and IEC provide no marking " procedure to indicate their approval and cannot be rendgred
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 indiviqual
experts and members of their technical committees and IEC or ISO member bodies for any persgnal
injury, property.damage or other damage of any nature whatsoever, whether direct or indirect, orf 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 referenped
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.

of

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.
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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

FC-GS-4 is one of the Fibre Channel family of standards. This family includes FC-FS, which specifies
the Framing and Signalling Interface. FC-SW-2 is related to Fabric requirements. FC-AL-2 specifies

the arbitrated loop topology.

FC-GS-4 describes in detail the basic Fibre Channel services introduced in FC-FS. In addition, this
document describes any ancillary functions and services required to support the Fibre Channel ser-

vices. Services described include name services, management services, discovery services, time 4

vices and alias services.

FC-GS-4 provides generic services that may be utilized by any upper layer protocol that makes usé

Fibre Channel as a transport.

Figure 0 shows the relationship of this FC-GS-4 standard (highlighted in red) with\other Fibre Chan

standards and draft proposed standards.

FC-5B
Mapping to single byte
command code sets

Link encapsulation

IFI-3 Disk
Revisionio
IP1-3 disk(standard

FCP, FCP-2
SC5I1-3 Fibre
channel protocol

FC-SB-2
Mapping to Single Byte
Command Code Sets-2

FC-FP
Magging to HIFPI
framing protoco

FC-ATM
Mapping of
ATM/BALS

IPI-3 Tape
Revision 1o IPI-3
tape standard
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Fitrreqchannel physical

FC-IG

I
I
I
I
I
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I
I
I
I
I

Fire,thannel implementation guide

FC-AL, FC-AL-2, FC-AL-3

Arbitrated loop
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Cross-poin: switched fabnic
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Fabric generic requirements

FC-GS, FCG58-2, FC-GS-3,
FC-G5-4 Generic services

Figure 0 — Document relationship

er-

p Of

nel

The information presented in this document is grouped into clauses:

— Clause 1, Scope
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Clause 2, Normative references

Clause 3, Definitions and conventions

Clause 4, Common transport for generic services
Clause 5, Directory service

Clause 6, Management service

Clause 7, Alias service

Clause 8, Key distribution service

Annex A, Service interface provided by FC-CT
Annex B, FC-4 Feature bits

Annex C, Discovery

Annex D, Example of zone services

Annex E, Time service

Annex F, Performance server
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INFORMATION TECHNOLOGY —
FIBRE CHANNEL —

Part 414: Generic services-4 (FC-GS-4)

1 Scope

FC-GS-4 describes in detail the basic Fibre Channel services introduced In FC-FS.

The Fibre Channel services described in this document are

« Directory Service,

e Management Service and

» Alias Service.

In addition to the aforementioned Fibre Channel services, the Common.Fransport (CT) protocol is
scribed. The Common Transport service provides a common FC-4\for use by the Fibre Channel s
vices.

2 Normative references
2.1 Overview

The following referenced documents are indispensable for the application of this document. For
ed references, only the edition cited appli€s. For undated references, the latest edition of the re
enced document (including any amendmeénts) applies.

2.2 Approved references

ISO/IEC 14165-122, Information technology — Fibre channel — Part 122: Arbitrated loop (FC-AL
[ANSI INCITS 332-1999]

ISO/IEC 14165-251; Information technology — Fibre channel — Part 251: Framing and signaling (F

FS) [ANSI INCITS, 373-2003]

ISO/IEC 14776-222, Information technology — Small computer system interface (SCSI) — Part 2
Fibre channel protocol for SCSI, 2nd Version (FCP-2) [ANSI INCITS 350-2003].

2.3 \References under development

At the time of publication, the following referenced standards were still under development. For in
mation on the current status of the documents, or regarding availability, contact the relevant st

er-

at-
er-

2)

or-

dards pody or other organization as indicated.

ISO/IEC 14165-133, Information technology — Fibre channel — Part 133: Switch Fabric-3 (FC-SW-3)

[ANSI INCITS 384-2004]
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ISO/IEC 14165-251, Information technology — Fibre channel — Part 251: Primary commands-3 (SPC-
3) [ANSI INCITS 408-2005]

ISO/IEC 14776-412, Information technology — Small computer system interface (SCSI) — Part 412:
Architecture model-2 (SAM-2)

ISO/IEC 14776-413, Information technology — Small computer system interface (SCSI) — Part 413:
Architecture model - 3 (SAM-3) [ANSI INCITS 402-2005]

2.4 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 Stan-
dard does not give it any further statuswithin ISO/IEC; in particular, it does not give the referenced
specification the status of an International Standard.

The following RFC documents are available from the RFC Editor, Information Sciences’institute, Uni-
versity of Southern California, 4676 Admiralty Way, Suite 1001, Marina del Rey,\CA 90292-6695;
(310) 822-1511 or (310) 823-6714 (fax); http://www.isi.edul/.

RFC 791, Internet Protocol, STD 5

RFC 1305, Network Time Protocol (Version 3) Specification, Implementation and Analysis, March
1992.

RFC 1321, The MD5 Message-Digest Algorithm, April 1992«

RFC 2030, Simple Network Time Protocol (SNTP) Version 4 for IPv4, IPv6 and OSI, October 1996.
RFC 2104, HMAC: Keyed-Hashing for Message Authentication, February 1997.

RFC 2373, IP Version 6 Addressing Architecture, July 1998.

ANSI X9.30.2-1997, Public Key Cryptography for the Financial Services Industry - Part 2: The Secure
Hash Algorithm (SHA-1).

ANSI INCITS 386-2004, Information technology — Fibre Channel — HBA API (FC-HBA), Rev 13

INCITS TR-30-2002, Infermation technology — Fibre Channel — Methodologies for Interconnects (FC-
MI).
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3 Definitions and conventions

3.1 Overview

For FC-GS-4, the following definitions, conventions, abbreviations, acronyms and symbols apply.
3.2 Definitions

3.21

address identifier
an address value used to identify source (S_ID) or destination (D_ID) of a frame

3.2.2

alias address identifier (alias)

one or more address identifiers that may be recognized by an Nx_Port in addition to its N, Port Id
tifier;

an alias address identifier is Fabric unique and may be common to multiple Nx_Parts

3.2.3

Area_ID:
second level in a three-level addressing hierarchy (see FC-SW-3)

3.24
B_Port

en-

a Bridge Port is a Fabric inter-element port used to connect Bridge devices with E_Ports on a Swifch;

the B_Port provides a subset of the E_port functionality (seé¢ FC-SW-3)

3.25
bridge
see FC-FS

3.2.6
broadcast zone
zone with the broadcast attribute set

3.2.7

broadcast zoning enforcement
zoning technique in which the fabric limits the broadcast distribution among zone members throt
frame-by-frame filteringtechniques

3.2.8
client
entity that, ¥iavits CT, makes requests of a server

3.2.9

commeon transport (CT)

asprotocol defined by this standard that provides access to Services and their related servers;
CT may also refer to an instance of the common transport

gh

3.2.10

default zone

a zone that contains all Nx_Ports that are not members of any zone in the active zone set;
the default zone is not a member of the active zone set
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3.2.11
directory
repository of information about objects that may be accessed via the directory service

3.2.12

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 FC-SW-3)

3.2.13
E_Port

a tfabric "expansion” port that attaches to another Interconnect_Port to create an inter-switch link (see
FC-SW-3)

3.2.14
F_Port
the link control facility within the fabric that attaches to an N_Port through a link (see FC-ES)

3.2.15

FL_Port

an F_Port that contains arbitrated loop functions associated with arbitrated’loep topology (see FC-
AL-2).

3.2.16
Fx_Port
a switch port capable of operating as an F_Port or FL_Port

3.2.17
fabric
any interconnect between two or more Nx_Ports, inclading point-to-point, loop and switched fabric

3.2.18
FC_Port
port that is capable of transmitting or receiving fibre channel frames (see FC-FS)

3.2.19

F/NL_Port

NL_Port that detects OPN(00,x) and provides fibre channel services in the absence of an FL_Port
(see FC-AL-2)

3.2.20
gateway
see FC-FS

3.2.21
genericservices
collection of services defined by this standard

3222

hard zone
zone with the hard zoning attribute set

3.2.23
hard zoning enforcement
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zoning technique in which the fabric limits frame exchange by frame-by-frame filtering

3.2.24
host
see FC-FS

3.2.25
host bus adapter
I/0 adapter that connects a host computer bus to the fibre channel medium

3.2.26

hub
see FC-FS

3.2.27
interconnect element
any device in a fabric that assists in the transport of fibre channel frames between/EC_Ports

3.2.28
link control facility

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 FC-FS)

3.2.29

link service facilitator

the entity at WKA identifier FFFFFEh, known as the fabricF_Port in FC-FS, the address identifie
which fabric login is directed

3.2.30
multi-function device
see FC-FS

3.2.31
NAS server
see FC-FS

3.2.32

N_Port

a hardware entity that-includes a link control facility;
it may act as an Originator, a Responder, or both

3.2.33

NL_Port

an L_Port that is able to perform the function of an N_Port, attached via a link to one or m
NL_Parts and zero or more FL_Ports in an arbitrated loop topology (see FC-AL-2)

32:34
NXx_Port
a Port operating as an N_Port or NL_Port

[ to

pre

3.2.35

N_Port identifier

a fabric unique address identifier by which an Nx_Port is uniquely known;

the identifier may be assigned by the fabric during the initialization procedure;
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the identifier may also be assigned by other procedures not defined in FC-FS

3.2.36
N_Port_Name
as defined in FC-FS

3.2.37

Name_Identifier

a 64 bit identifier, with a 60 bit value preceded with a four bit Network_Address_Authority_Identifier,
used to identify physical entities in fibre channel (for example, N_Port, Node, F_Port, or Fabric)

3.2.38
Network_Address_Authority (NAA)
an organization such as ITU or IEEE that administers network addressee

3.2.39
Network Address_Authority identifier
A four bit identifier that indicates a Network_Address_Authority (NAA) (see FC-FS).

3.2.40
printable ASCII characters
ASCII characters in the range 20h through 7Eh

3.241
Requesting_CT
a CT that is sending a request

3.2.42
Responding CT
a CT that is responding to a prior request

3.2.43

secured association identifier (SAID)

a value that specifies a secured association relationship between two clients;

SAIDs allow multiple concurrent secured associations to be active between two clients

3.2.44

server

a server is an entity that, via.jts CT, accepts requests from a client and provides responses to the cli-
ent;

a server is accessed yia a service (for example, the name server is accessed using the directory ser-
vice)

3.2.45

service

a serviceg is'provided by a node, accessible via an N_Port that is addressed by a WKA or an N_Port
identifiers(for example, the directory service and the alias service);

a service provides access to one or more servers

3.2.46

soft zone

a zone consisting of zone members that are made visible to each other through client service re-
guests;

typically, soft zones contain zone members that are visible to devices via name server exposure of
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zone members;
the fabric does not enforce a soft zone on a frame-by-frame basis

3.2.47
soft zoning enforcement
zoning technique in which the fabric enforces membership through name server visibility

3.2.48
storage access device
see FC-FS

3.2.49
storage device
see FC-FS

3.2.50
storage subsystem
see FC-FS

3.251
switch
a fabric element conforming to the fibre channel switch fabric set of standards (see FC-SW-3)

3.2.52
switched fabric
a fabric comprised of one or more switches (see FC-SW-3)

3.2.53

symbolic name

a user-defined name for an object, up to 255 characters in length;
the directory service does not guarantee unigueness of its value

3.2.54
unidentified Nx_Port
an Nx_Port that has not yet had its N_Port identifier assigned by the initialization procedure

3.2.55
virtualization device
see FC-FS

3.2.56
wavelength division multiplexer
see FC-FS

3.2.52

well*known address

an-address identifier defined in FC-FS to access a service
a well-known address shall not be subject to zone restrictions (i.e., a well-known address is always
accessible, irrespective of the current active zone set)

3.2.58

zone

a group of zone members; members of a zone are made aware of each other, but not made aware of
Nx_Ports outside the zone
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3.2.59

zone definition

the parameters that define a zone (i.e., the zone name, number of zone members and zone member
definition)

3.2.60

zone member

an Nx_Port to be included in a zone, as specified by its zone member definition:
N_Ports at WKAs should not be specified as zone members

3.2.61

zone member definition
parameter by which a zone member is specified

3.2.62
zone name
name assigned to a zone

3.2.63
zone set
one or more zones that may be activated or deactivated as a group

3.2.64
zone set name
the name assigned to a zone set

3.2.65
zone set state
state of a zone set that is either activated or deactivated

3.2.66

active zone set

the zone set that is currently active:

only one zone set may be active at any time

3.3 Editorial conventions

In FC-GS-4, a number ofconditions, mechanisms, sequences, parameters, events, states or similar
terms are printed with-thefirst letter of each word in uppercase and the rest lowercase (for example,
Exchange, Class). Any-lowercase uses of these words have the normal technical English meanings.

Lists sequencéd by letters (e.g., a-red, b-blue, c-green) show no priority relationship between the list-
ed items. Numbered lists (e.g., 1-red, 2-blue, 3-green) show a priority ordering between the listed
items.
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The ISO/IEC convention of numbering is used (i.e., the thousands and higher multiples are separated

by a space and a comma is used as the decimal point). A comparison of the American and ISO ¢
ventions are shown in table 1.

Table 1 — ISO/IEC and American conventions

on-

ISO/IEC American
0,6 0.6
1000 1,000
1323 462,9 1,323,462.9

In case of any conflict between figure, table and text, the text, then tables and finally figures‘take
cedence. Exceptions to this convention are indicated in the appropriate clauses.

In all of the figures, tables and text of this document, the most significant bit of@binary quantit
shown on the left side. Exceptions to this convention are indicated in the appropriate clauses.

If a field or a control bit in a frame is specified as not meaningful, the entity that receives the fra
shall not check that field or control bit.

If a field or a control bit in a frame is specified as reserved, the entity that sends the frame shall
the field or control bit to zero, and the entity that receives the/frame shall not check that field or ¢
trol bit.

When the value of the bit or field is not relevant, x orxxappears in place of a specific value. If a f
or a control bit in a frame is specified as not meaningful, the entity that receives the frame shall
check that field or control bit.

=

e_

me

set
pn-

eld
not

Unless stated otherwise: numbers that are-hot immediately followed by lower-case b or h are decimal

values, numbers immediately followed hydower-case b (xxb) are binary values and numbers or up
case letters immediately followed hy/dower-case h (xxh) are hexadecimal values.

3.4 Abbreviations, acronyms_and symbols

Abbreviations and acronyms applicable to this standard are listed. Definitions of several of thg
items are included in 3.2;

per

pSe

CT Common Transport

CT_IU Cemmon Transport Information Unit
D_ID Destination address identifier

ELS Extended Link Service

GBIC Gigabit Interface Converter

GLm Gigabit Link Module

GS Fibre Channel Generic Service
HBA Host Bus Adapter

IN_ID Initial Identifier

P Tnternet Protocol

IPA Initial Process Associator

U Information Unit

LUID Logical Unit Unique Identifier (see FC-HBA)

LUN Logical Unit Number (see SAM-3)
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NAA Network Address Authority
NS Name Server
NSM Native SNMP Mapping
RNID Request Node Identification Data Extended Link Service
SFP Small Form-factor Pluggable
Sl Sequence Initiative
S ID Source address identifier
SNMP Simple Network Management Protocol
TS Time Service
TSAP Time Service Access Protocol (see Annex E)
UDP User Datagram Protocol
ULP Upper Level Protocols

WKA

Well-Known Address
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4 Common transport for generic services (CT)

4.1 Overview

Fibre Channel Generic Services share a Common Transport (CT) at the FC-4 level. The CT provides
access to a Service (e.g. Directory Service) with a set of service parameters that facilitates the usage
of Fibre Channel constructs. It also provides another level of multiplexing that simplifies the Serv-
er-to-Server communication for a distributed Service. It is important to note that Fibre Channel Ge-
neric Services do not require a high performance communication channel as do high performance 1/0
protocols (e.g., SCSI, IP, VI). The relationship of CT with respect to Generic Services and FC-FS is il-

lustrated in figure 1.

Directory
Service

Alias
Service

Time
Service

N7

Other Generic
Service

yal

CT Interface

Common Transport for Fibre Channel Seryice(FC-CT)

y !

FC-FS Interface

FC-FS

Figure 1 — Relationship of the Common Transport with Generic Services and FC-FS

The CT provides access to a.Sepmvice that may then provide access to more than one Server. Each

Server may provide access to different information or controls, or each Server may provide a differ
access model to the same information and controls. The Service is identified by its GS_Type and
cessed at a WKA spegific'to the Service or at any N_Port Identifier where it is offered. The Server

ent
ac-
be-
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neath the Service is referenced by its GS_Subtype within the GS_Type. The relationship between
CT, a Service and its Servers is illustrated in figure 2.

Client
Service Requests ¢ T Service Responses

N_Port
ID = WKA or Ad-
Common Transport (CT) dress 1D
/ v
Server A Server B Server C Server X
(GS_Subtype=aa) | | (GS_Subtype=bb) | | (GS_Subtype=cc) (GS_Subtype=xx)
Service (GS_Type = pp)

Figure 2 — Relationship between Common Transport, Servicefand Servers

4.2 General concepts

The following parameters describe the information that the CT_delivers to a Service:

a)
b)
<)
d)

e)

type of Service and Server;
type of transaction;

mode of transaction;

Class of service and

maximum size of an IU.

The types of Services described by this document that are accessible via the CT are:

a)
b)
<)
d)

Directory Service;
Alias Service;
Management Service and

Time,Service.

There are three types of transactions:

a) Request. where one entity (Chient) transmits an 1U t0 another entity (Server) 1o request a Sefr-
vice;
b) Response: where the Server transmits an IU to the Client responding to its earlier request for a

Service and
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¢) Unsolicited: where one entity (either a Client or a Server) transmits an IU to another entity about

an event.
There are two modes of transaction:

a) Asynchronous: in which a Client may transmit multiple requests without having to wait for

the

responses; an unsolicited IU is transmitted under this mode since there is no required response

to an unsolicited IU (see 4.5.3) and

b)  Synchronous: in which an Client shall not transmit another request until the corresponding
sponse has been received or there is an indication of non-response.

re-

NOTE No Services in this Internationsl Standard make use of Asynchronous transactions. Asynchron
transactions may be utilized by Services in future revisions of this standard.

pUS

The Class of service is an indication of the quality of service that a Client expects from_the underlyjing

transport. The following three Classes of service may be used to request a Service:

a) Class1,
b) Class2or
c) Class 3.

Since not all Classes are necessarily available, this parameterydescribes a list of Classes of servi
in a descending order of preference. It is used by the Cliént to indicate a preference in the orde
availability. Class 3 service, if available in the operational.environment, shall also be available to
Client.

NOTE 1 The Class of service preference is specified according to the local service interface (see Annex
Since the Class of service is only meaningful to the local node, this indication is not transported as part of the|
preamble information.

NOTE 2  When the Server is distributed amongst several entities within the Fabric, Class F service may
used for communicating CT information‘between those entities. This usage of Class F is not defined by this s
dard (see FC-SW-3).

A Client may restrict the.size of IUs it receives from a Server. A Server shall observe and obey
restriction on behalf of-the Client. It may do so as described in 4.3.2.8.

4.3 CT information unit

4.3.1 Ovetvjew

A Common Transport IU (CT_IU) is the common Fibre Channel Sequence used to transfer all in
mation between a Client and a Server. The first part of the CT_IU contains a preamble with inforr

tiorr common to all CT_IUs. The CT_IU preamble shall consist of the 16-byte basic CT_IU pream
Additionally, one or more of the following optional preambles may be used:

ces
r of
the

A).
cT

be

his

or-

ha-
Dle.

s Extended CT_TU preamble of

« Vendor Specific preamble.
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If more than a single preamble is used with in a CT_IU, the preamble order shall be as shown in table
2. All preambles present in the CT_IU (e.g., basic CT_IU preamble, extended CT_IU preamble and
Vendor Specific preamble) shall be defined as the CT_IU preamble. The remainder of the CT_IU
contains additional information as defined by the preamble and may be zero or more bytes in length.
The format of the CT_IU is shown in table 2.

Table2 -CT_IU

Word 3322 2222 2222 1111 1111 1100 0000 0000
Bits 1098 7654 32109876 5432 1098 7654 3210
0to 3 basic CT IU preamble
4t0 25 extended CT_IU preamble (if required) CT IU
n preamble
to Vendor Specific preamble (if present)
n+34

additional

information

4.3.2 Basic CT_IU preamble description

4.3.2.1 Overview

The 16-bytes of the basic CT_IU preamble are defined‘as)follows. The format is shown in table 3.

Table 3 — Basic:CT _IU preamble

Word 3322 2222 2222 1111 1111 1100 0000 0000
Bits 1098 7654 3210-9876 5432 1098 7654 3210
0 Revision IN_ID
1 GS_Type GS_Subtype Options Reserved
2 Command/Response code Maximum/Residual Size
3 FragmentiD Reason code Reason code Vendor Specific
explanation

4.3.2.2 Revision field

This field denotes the revision of the protocol. A version of 01h, or 02h, indicate prior versions of this
standard. A value of 03h shall be used to indicate this version.

NOTE

I'he version was changed 1o Ush 10 allow implementations 10 Indicate support or new FC-GS-4 Teatures

(e.g., Time Stamp format (see Annex E), the Vendor Specific Preamble (see 4.3.4), and the common CT Re-
quests (see 4.9)).



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

14165-414 © ISO/IEC:2007(E) -34 -

4.3.2.3 IN_ID field

This field shall be set to zero by the Requesting_CT.

NOTE The IN_ID field is provided to allow distributed Servers to communicate the identity of the original
questor. This field is not intended to enable third-party responses by distributed Servers.

4.3.2.4 GS_Type field

This field is used to indicate the type of Service. The values are defined in table 4.

re-

Tabte 4 —GS_TYpe Values

Encoded
value Description
(hex)
00 to 1F Vendor Specific
20 Reserved for use by FC-SW-3
F7 Reserved for Key Distribution
Service
F8 Alias Service
FA Management,Service
FB Reserved for Time Service
FC Directory Service
All
Others Reserved

4.3.2.5 GS_Subtype field

This field indicates the specific Server behind the Service. Values in this field are provided by the
dividual Service.

NOTE The GS_Subtype’field is used to indicate second level routing behind the N_ Port (e.g., if more than
Server is provided-hy the Directory Service at the WKA FFFFFCh, then the GS_Subtype field is used to dig
guish these different Servers).

n_

bne
tin-
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4.3.2.6 Options field

This field denotes options used by the Requesting_CT, as shown in table 5.

Table 5 — Options field bits

Bit

Position Description

7 Exchange mapping. A value of zero
indicates a single bidirectional
Exchange (synchronous mode

transactions). A value of one indicates
multiple Exchanges (asynchronous
mode transactions).

6 Partial Response. A value of one
indicates that the response is known to
be incomplete. A value of zero
indicates that the completeness of the
response is not specified (i.e., when a
Server is distributed amongst several
entities (e.g., Switches), if one or more of
the entities fails to respond, the Partial
Response bit may be used to indicate that
those entities did not participate imthe
answer given. Note that a zerowalue for this
bit only indicates that the /Server does not
know that the response.s incomplete or that
it is unable to reportithat knowledge).

5t03 For encoded values, see table 6

2 Vendot-Specific preamble. When the
bit is.set to one, the Vendor Specific
preamble is present. When the bit is
set to zero, the Vendor Specific pre-
amble is not present (see 4.3.4).

1400 Reserved
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Table 6 — Options field bits 5 to 3 values

Encoded
Values Description
(binary)

000 Extended preamble not present.

001to 011 | Reserved

100 Extended preamble present and all
fields valid. Service may retain residual

information (see 4.3.2.8).

101 Extended preamble present and all
fields valid. Service shall retain residual
information (see 4.3.2.8) for later
retrieval using a Get More Information
Request.

110 Extended preamble present, only
transaction_ID field is valid. Service
may retain residual information (see
4.3.2.8).

111 Extended preamble present,-only
transaction_ID field valid."Service shall
retain residual information (see 4.3.2.8)
for later retrieval using a Get More
Information Request.

4.3.2.7 Command/Response code field

This field indicates whether the CT_IU is a request or a response. If the CT_IU is a request, this f

eld

then specifies the command to be performed. If the CT_IU is a response, then this field indicates

whether the request was accepted or rejected. Requests and responses are further defined in 4

1.4,
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Common Request CT_IUs have the same definition for all servers. Table 7 depicts the valid Com-
mand/Response code values.

Table 7 — Command/Response codes

Encoded 5 -
Value (hex) escription
0001 to O3FF Request CT_IU

0400 to O5FF Reserved for FC-SW-3

0600 to 7TEFF Request CT_IU

7F00 to 7FFF | Common Request CT_IU

8001 Reject Response CT_IU

8002 Accept Response CT_IU

EO000 to FFFF Reserved for FC-SW-3

other values Reserved

4.3.2.8 Maximum/Residual size field

This field manages the size of the information returned in an Aecept CT_IU. A Requesting_CT may
specify the maximum size of the Accept CT_IU it is able to receive. If the Responding_CT has more
available information to send than allowed by the maximum Size, it shall indicate the excess residual
size in the Accept CT_IU. The values for Maximum/Residual size are interpreted as follows:

a)

b)

In the Request CT_IU:
1) 0000h: No Maximum Size indicated;'the Accept CT_IU may be any size,
2) FFFFh: This value is reserved,for the Request CT_IU or

3) any other value: The Encoded Value indicates the maximum number of words that shall be
sent in the Accept CT_IU, not inclusive of the CT_IU preamble.

In the Accept CT_IU:

1) 0000h: All@available information was returned in the Accept CT_IU,

2) FFEFh:)The Encoded Value indicates greater than 65 534 available words of information
were not sent in the Accept CT_IU, in excess of the Maximum Size specified in the Request

CiF_IU or

3) any other value: The Encoded Value indicates the number of available words of information
that were not sent in the Accept CT_IU, in excess of the Maximum Size specified in the Re-

c)

qUestCT_TU
or

for the Reject CT_IU and any other CT_IU, this field is reserved.
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4.3.2.9 Fragment ID field

The fragment ID field contains a value that identifies the fragment contained in the IU. The value con-
tained in this field in the Request CT_IU shall be echoed by the service in the associated Response
CT_IU.

4.3.2.10 Reason code field

The reason code field contains the reason code associated with a Reject CT_IU (see 4.4.4). When
the Command/Response code field indicates the CT_IU is not a Reject CT_IU, this field is reserved.

4.3.2.11 Reason code explanation field

This field contains a reason code explanation associated with a Reject CT_IU (see 4.4.4)cWhen the
Command/Response code field indicates the CT_IU is not a Reject CT_IU, this field is resefved.

4.3.2.12 Vendor specific field

This field contains a vendor specific reason code associated with a Reject CTxIU (see 4.4.4). When
the Command/Response code field indicates the CT_IU is not a Reject CT_|U, this field is reserved.

4.3.3 Extended CT_IU preamble description
4.3.3.1 Overview
The 88-bytes of the extended CT_IU preamble are defined\as follows. The format is shown in tabl¢ 8.

The extended CT_IU preamble is preceeded by the-16-bytes of the basic CT_IU preamble (see
4.3.2). The calculation of the Authentication Hash Block is defined in 4.8.

Table 8 — Extended CT_IU preamble

Word 3322 2222 22221111 1111 1100 0000 0000
Bits 1098 7654 3210 9876 5432 1098 7654 3210
4 Authentication SAID
5 transaction_id
6to7 Requesting_CT N_Port_Name
8t09 Time Stamp
10'to 25 Authentication Hash Block

4.5.5.Z2 Authentication SAID

This field denotes the Secured Association Identifier that uniquely identifies the algorithm and key
used to generate the Authentication Hash Block, as pre-arranged between the Requesting_CT and
the Responding_CT. The SAID value sent by the CT shall be as defined in 4.8.2.
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4.3.3.3 transaction_id

The transaction_id field contains an opaque value (e.g., managed and controlled by the
Requesting _CT). The opaque value shall not be validated by the Responding _CT. The
Responding_CT shall respond using the same encoded transaction_id value in the Accept CT_IU or
Reject CT_IU as was supplied in the Request CT_IU.

4.3.3.4 Requesting_CT N_Port_Name

This field contains the value of the N_Port_Name of the Requesting_CT. The Responding_CT shall
respond using the same encoded N_Port_Name value in the Accept CT_IU or Reject CT_IU as was

supplied in the Request CT_IU.
4.3.3.5 Time stamp

This field contains a time stamp value set by the CT sending the CT_IU. The Requesting, CT shall
set this value according to its time reference when it sends the CT_IU. The Responding-€T may set
this value according to its time reference when it sends the CT_IU, or it may echo the(value sent by
the Requesting_CT. In all cases, the value of the time stamp shall be consistently inereasing (i.e., the
value shall not decrease or be random in subsequent requests or responses). Theformat of the time
stamp is as defined in E.2.5.4.

4.3.3.6 Authentication hash block

This field contains the encoded value of the hash generated by the identified algorithm and key (see
4.3.3.2).

4.3.4 Vendor-specific CT_IU preamble

4.3.4.1 Overview

The Options field of the Basic FC-CT preambletindicates whether the Vendor Specific preamble is
present (see 4.3.2.6). If the Vendor Specific préamble is present, it shall immediately follow the Basic
CT_IU preamble if no Extended CT_IU preamble exists, or it shall immediately follow the Extended

CT_IU preamble if that preamble does_exist.

The format of the Vendor Specific. CT_IU preamble is shown in table 9.

Table 9 — Vendor-specific CT_IU preamble

Word 3322 2222 2222 1111 1111 1100 0000 0000
Bits 10987654 32109876 5432 1098 7654 3210
Oto1l Vendor |dentifier

210 33 Vendor Specific Information
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4.3.4.2 Vendor ldentifier

Contains the T10 administered vendor identifier.

NOTE The vendor identification shall be one assigned by INCITS. A list of assigned vendor identifications is on

the T10 web site (www.T10.0rg).

4.3.4.3 Vendor-specific information

This field contains 32 words of vendor-specific information.

4.3.4.4 Vendor-specific reject Information
4.3.4.4.1 General description
When the Vendor-Specific preamble is present, additional Vendor-Specific reject information mayj

provided as part of the Vendor-Specific information. The vendor shall be responsible for specify
any appropriate Vendor-Specific reject information as part of their Vendor-Specific information st

be
ing
uc-

tures. Any Vendor-Specific reject information is provided in addition to the réason code information

and reason code explanation information specified for each CT command.
4.3.4.4.2 Reject CT_IU reason code field

This field shall indicate the appropriate reject CT_IU reason codé.values as defined for each CT c(
mand. If the CT command is directed to a Vendor-Specific seryer as defined by the GS_Type or
GS_Subtype fields, then the Vendor-Specific reject information may be provided without specifyin
value in the Reason Code field.

4.3.4.4.3 Reject CT_IU reason code explanation.field

This field shall indicate the appropriate reject.€T_IU reason code explanation values as defined
each CT command. If the CT command i§ directed to a Vendor-Specific server as defined by
GS_Type or the GS_Subtype fields, then the Vendor-Specific reject information may be provig
without specifying a value in the Reason Code Explanation field.

4.3.4.4.4 Reject CT_IU Vendof-Specific field

When Vendor-Specific reject information is returned, the Reject CT_IU Vendor-Specific field shall
set to FFh which indicates that additional Vendor-Specific reject information is contained in the V
dor-Specific preamble:

4.3.4.5 Processing of the Vendor-Specific preamble

The processing of the Vendor-Specific preamble shall be subject to the following rules.

a) O If the information contained in the Vendor-Specific preamble is not recognized or processed

the server, then the command proceeds as defined and the server shall not return the Veng
Specific preamble in the response (i.e., Accept or Reject), and

m_
the
g a

for
the
ed

be
en-

by
or-

b)—_for any CT command defined In this standard, the Vendor-Speciic information shall not cause
the server to exhibit any behaviour, or operate in a manner different from that defined in the
standard, and each CT command shall conform with all the requirements stated in this stan-

dard.
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4.3.5 CT_IU additional information

Following the CT_IU preamble and optional extended preamble, the additional information bytes con-
tain information specific to the GS_Type, GS_Subtype and Command/Response code.

4.4 CT Information units (CT_IU)
4.4.1 Overview

A set of Server request and response CT_IUs are defined by CT for use by the Generic Services.
One Request CT_IU and two Response CT_IUs - Accept CT_IU and Reject CT_IU - are defined.

4.4.2 Request CT_IU

A Request CT_IU is a CT_IU in which the Command/Response code field contains a command code
value.

The command code shall define the particular request that is to be executed by thé) Server. The
range of codes for Common Request CT_IUs are defined in 4.9 and shall have identical definitions
for all servers. The other command codes shall be defined independently by each Server.

The additional information in the CT_IU contains the associated command\spécific data. The associ-
ated command specific data shall be defined independently by each Server, based on the command
code.

4.4.3 AcceptCT_IU

An Accept CT_IU is a CT_IU in which the Command/Response code field contains a value of 8002h.
The Accept CT_IU shall notify the Client that the request.has been successfully completed.

The additional information in the CT_IU contains the associated response specific data. The associ-
ated response specific data shall be defined indépendently by each Server.

4.4.4 Reject CT_IU

A Reject CT_IU is a CT_IU in which.the Command/Response code field contains a value of 8001h.
The Reject CT_IU shall notify the(Client that the request has been unsuccessfully completed.

The Reason Code indicates-the general reason why the request was rejected. Table 10 indicates the
defined Reject CT_IU Reasen Codes.
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The Vendor-Specific field may be used by Vendors to specify additional reason codes.

Table 10 — Reject CT_IU reason codes

Value i
(hex) Description

01 Invalid command code

02 Invalid version level

03 Logical error

04 Invalid CT_IU Size

05 | Logical busy

07 Protocol error

09 Unable to perform command request

0B | Command not supported

oD Server Not Available

OE Session Could not be Established

others | Reserved

FF | Vendor Specific Error (See Vendor Specific field)

Invalid command code: The command code @assed in the Request CT_IU is not defined by
Server.

Invalid version level: The specified version level is not supported by the Server.

Logical error: The request identified by the Request CT_IU command code and additional infor
tion content is invalid or logically.inconsistent for the conditions present.

Invalid CT_IU size: The,CT._IU size is invalid for the Server.
Logical busy: TherServer is logically busy and unable to process the request at this time.

Protocol errafsThis indicates that an error has been detected that violates the rules of the Ser
protocol that-are not specified by other error codes.

Unableto perform command request: The Server is unable to perform the request.
Command not supported: The Server does not support the command requested.

Server Not Available: The server identified by the GS_Type and GS_Subtype is not available.

the

na-

ver

Session Could not be Established: A server session (i.e., using SSE) could not be established.

Vendor-Specific Error: The Vendor-Specific Field may be used by Vendors to specify additio
reason codes.

nal
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The Reason code explanation further defines the indicated Reason Code. If a request is rejected with
a Reason Code of ‘Unable to perform command request’, then one of the Reason Code explana-
tions, shown in table 11, are returned.

Table 11 — Reject CT_IU reason code explanations for all Servers

Value I
(hex) Description
00 No additional explanation
FO Authorization Exception
F1 Authentication Exception
F2 Data base full
F3 Data base empty
Others Reserved

The use of these codes is further defined as follows:

a) If arequestis rejected by the Server because the requestor is not authorized to make that re-
quest, then the Reject CT_IU reason code shall be ‘Unable to perferm command request’, with
a reason code explanation of ‘Authorization Exception’ or

b) ifarequestis rejected by the Server because the requestorfails authentication, then the Reject
CT_IU reason code shall be ‘Unable to perform command request’, with a reason code expla-
nation of ‘Authentication Exception’.

Additional Reason Code explanations may be defingd by each Server. In the case of a conflict be-

tween an explanation code defined by a specific server and the codes defined in table 11, the specific

server definition shall be used.

4.5 FC-FS mapping

45.1 Overview

The CT maps CT_IUs into the.appropriate Fibre Channel constructs.

4.5.2 Synchronous mode‘transactions

4.5.2.1 Fabric logifi-and N_Port login

An Nx_Port shiall perform Fabric Login and shall perform N_Port Login with the WKA or N_Port Iden-

tifier where.the Service is offered, in the manner that is specified in FC-FS, before making any re-

quests af'a'Server provided by the Service. An Nx_Port that has completed its registration with a

Servershall perform explicit N_Port Logout with the Service. An Nx_Port that has completed any oth-
er requests with a Server should also perform explicit N_Port Logout with the Service.

A Service may perform N_Port Logout (LOGO]) 1T It bECOMEeS resource constramed. A Service may
use a least recently used algorithm in determining which entity to Logout.
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4.5.2.2 Class of service

Any Class of Service permitted in 4.2 may be used for the Request CT_IU.

The Class of Service of the Response CT_IU shall be the same as the Class of Service used for the

corresponding Request CT_IU.

4.5.2.3 Exchange and sequence management

For synchronous mode transactions, the Requesting_CT shall set the Exchange mapping bit in the

Options field to zero.

A single bidirectional Exchange shall be used. The Request CT_IU shall be the first Sequence,of

Exchange, and its associated Response CT_IU shall be the last Sequence of the same Exchangs.

The Sl is transferred at the end of a CT_IU transmission. If the Responding_CT does.not have thd
at the end of a CT_IU reception, it shall consider this to be a protocol error and shafl-terminate the
change (see 4.5.2.6).

An Exchange created by a Requesting_CT is to be used only for a specific Server, and shall not]
shared with another Server within the same or a different Service (i.e., & single Exchange shall not
used for both Name Server and Alias Server requests).

an

Sl
EX-

be
be

Each CT_IU shall be mapped into a Sequence. The CT_IU table.foer synchronous mode transactipns
are shown in table 12.
Table 12 — CT_IU table for synchronous transaction
Information bavload
CT_IUName | Category ayloa FmMLa | sib | mof
Request 2 One Request CT_IU F T M
Response 3 One Response CT_IU L T M

8 The F/M/L column indicates.whether the Sequence may be the First, Middle, or Last
Sequence of the Exchange.

b The SI column indicates whether Sequence Initiative is Held or Transferred.
¢ The M/O column:indicates whether support for the Sequence is Mandatory or Optional.

4.5.2.4 FC-2 intefface
4.5.2.4.1<Overview
The mapping of CT_IUs to Fibre Channel Sequences and frames is described.

4.5.2.4.2 Routing bits

The routing bits shall be set to FC-4 device data (000UD).
4.5.2.4.3 Information category

This parameter shall be set as indicated in table 12.
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45244 D_ID

The D_ID shall identify the destination Fibre Channel address identifier for the CT_IU. For Request
CT _IUs, this is the WKA or N_Port Identifier where the Service is offered. For Response CT_IUs, this
is address identifier of the requesting Nx_Port.

45245 S_ID
The S_ID shall identify the source Fibre Channel address identifier for the CT_IU. For Request

CT_lUs, this is address identifier of the requesting Nx_Port. For Response CT_IUs, this is the WKA
or N_Port Identifier where the Service is offered.

45.2.4.6 Type
The CT shall set this parameter to Fibre Channel services (20h).
4.5.2.4.7 First sequence

The Requesting_CT shall set this parameter true to originate a new Exchange in grdéer to transmit a
Request CT_IU.

4.5.2.4.8 Last sequence

The Service shall set this parameter true in a Response CT_IU to terminate an Exchange at the end
of the transaction.

4.5.2.4.9 Sequence Initiative

This parameter shall be set as described in 4.5.2.3.
4.5.2.4.10 Continue sequence condition

The use of this parameter is as defined in FC:FS.
4.5.2.4.11 Exchange reassembly

The CT shall set this parameter to_zero.

4.5.2.4.12 Relative offset

Relative offset shall besused. Each CT_IU shall be treated as a continuous data block by the FC-FS
and the initial relative-offset of each CT_IU shall be set to zero.

4.5.2.4.13 Optional headers
The usefyany Optional Header is not defined by this standard.

4.52\5" Correlation of requests and responses

The correlation of Request CT_IUs and Response CT_IUs shall be managed Dy the Speciiic Service.
FC-CT provides no generic mechanism for this management.

NOTE Services that make use of synchronous mode transactions typically correlate a request to a response
through the use of Exchange IDs.
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4.5.2.6 Error detection and recovery
There are two levels of error recovery that may be effected:
a) invalid CT_IU or FC-CT protocol error;

1) invalid/undefined GS_Type;

2) invalid revision level;

3) invalid Options or

4) Sequence payload exceeds the maximum size of CT_IU at a destination FC_CT,
and
b) FC-FS protocol errors and timeouts;
1) Sequence errors;
2) request to response timeout; or
3) Exchange errors.

When an invalid CT_IU or FC-CT protocol error is recognized;the Responding_CT indicates the
ror condition to the Requesting_CT using a Reject CT_IU.

When an FC-FS protocol error is detected, the Exchange shall be terminated. Synchronous md
transactions shall be terminated by the Exchange Originator or the Exchange Responder using
Abort Sequence Link Service with the LS _bit set’to terminate the Exchange.

All error conditions shall also be indicated-to‘the Client.

4.5.3 Asynchronous mode transactions

4.5.3.1 Fabric login and N_Pqgrt1ogin

The Nx_Port shall perform Fabric Login and shall perform N_Port Login with the WKA of the Serv
in the manner that is specified in FC-FS.

4.5.3.2 Class of-Service
For asynchrofious mode transactions, the Class of Service is not defined by this standard.

NOTE._¢or simplification when using asynchronous transactions, a replying CT should use the same Clas
seryice in its subsequent communication with an initiating CT.

4.5.3.3 Exchange and Sequence management

er-

de
the

For asynchronous mode transactions, the Requesting_C 1T shall set the Exchange mapping bit In
Options field to one.

he
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Separate Exchanges in each direction shall be used (e.g., each CT shall originate an Exchange and
hold the Sequence Initiative (SI)). Transfer of the Sl to the other CT shall be considered a protocol er-
ror and the other CT shall terminate the Exchange.

NOTE Asynchronous transaction mode is not used by any Service defined in this standard. This mode may be
removed in a future version of FC-GS.

An Exchange created by a CT is to be used only for a specific Server and shall not be shared with an-
other Server within the same or a different Service (e.g., a single Exchange shall not be used for both
Name Server and Alias Server requests).

Each CT_IU shall be mapped into a Sequence. The CT_IU table for asynchronous mode transac-
tions are shown in table 13.

Table 13 — CT_IU table for asynchronous transactions

CT_IU Name Incf:(;:;ng&:)tir;n Payload FmiLE [SIP | mio®
Request 2 One Request CT_IU F,MiL H M
Response 3 One Response CT_IU F.M,L H M
Unsolicited 2 One Request CT_IU F,M,L H M

a8 The F/M/L column indicates whether the Sequence may be the First, Middle or Last
Sequence of the Exchange.

b The SI column indicates whether Sequence Initiativeds Held or Transferred.
¢ The M/O column indicates whether support for the-Sequence is Mandatory or Optional.

4.5.3.4 FC-2interface

4.5.3.4.1 Overview

The mapping of CT_IUs to Fibre Channel*Sequences and frames is described.
4.5.3.4.2 Routing bits

The routing bits shall be setto*FC-4 device data” (0000b).

4.5.3.4.3 Informatiop-category

This parameter shall be set as indicated in table 13.

45.3.44 DD

The D=<ID shall identify the destination Fibre Channel address identifier for the CT_IU.

45345 S_ID

The S_ID shall identify the source Fibre Channel address identifier for the CT_IU.
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4.5.3.4.6 Type

The CT shall set this parameter to “Fibre Channel services” (20h).
4.5.3.4.7 First sequence

The CT shall set this parameter true to originate a new Exchange.
4.5.3.4.8 Last sequence

The Service shall set this parameter true to terminate an Exchange at the end of the transaction.

4.5.3.4.9 Sequence initiative

This parameter shall be set as described in 4.5.3.3.
4.5.3.4.10 Continue sequence condition

The use of this parameter is vendor-specific.
4.5.3.4.11 Exchange reassembly

The CT shall set this parameter false.

4.5.3.4.12 Relative offset

Relative offset may be used if the underlying FC-FS supports it. Each CT_IU shall be treated a

continuous data block by the FC-FS and the initial relative offset of each CT_IU shall be set to zelo.

4.5.3.4.13 Optional headers
The use of any Optional Header is not defined by this standard.
4.5.3.5 Correlation of requests angiresponses

The correlation of Request CT:.JUs and Response CT_IUs shall be managed by the specific Serv
FC-CT provides no generic mechanism for this management.

NOTE Services that make use of asynchronous mode transactions typically include a tag value within the
ditional information to-correlate requests with responses.

4.5.3.6 Errord@etection and recovery
There aré.two levels of error recovery that may be effected:
a) {\invalid CT_IU or FC-CT protocol error;

1) invalid/undefined GS_Type;

S a

Z)_ nvalid revision Iever,
3) invalid Options;

4) Sequence payload exceeds the maximum size of CT_IU at a destination FC_CT.


https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

- 49 - 14165-414 © ISO/IEC:2007(E)

b) FC-FS protocol errors:
1) Sequence errors,
2) Exchange errors.

When an invalid CT_IU or FC-CT protocol error is recognized, the Responding_CT indicates the er-
ror condition to the Requesting_CT using a Reject CT_IU.

When an FC-FS protocol error is detected, the asynchronous mode transaction shall be terminated
as follows:

a) if the error is detected by the Exchange originator, it shall send the No Operation Link Service
Sequence with the last Sequence bit set to the Exchange responder or

b) if the error is detected by the Exchange responder, there are two methods for the responder to
terminate the Exchange:

1) if the Exchange responder has the Sequence Initiative, it shall send the Ne Operation Link
Service as the last Sequence of the Exchange; or

2) if the Exchange responder does not have the Sl, it shall transmit thé Abort Exchange Link
Service in another Exchange to the destination Nx_Port.

All error conditions shall also be indicated to the Client.

NOTE Asynchronous transaction error recovery may be enhanced'in/future revisions of this standard.
4.6 Time constants

4.6.1 Overview

The following timeout values are defined for CFoperations.

4.6.2 Requestto response time

If the Requesting_CT does not receive a Response CT_IU from the Responding_CT within three
times R_A_TOV, it shall consider-this to be a protocol error.

4.6.3 Database propagation delay

A time lag may exist-between successful completion of a request that causes an update to a data-
base and the timé-that the updated information is returned in response to a query request. This time
lag is implementation and system dependent but shall not exceed six times R_A_TOV.

NOTE For'example, consider a large fabric with distributed Servers in each Switch. A registration request is
completed at one point in the fabric. At a point distant from the first point of the fabric, a query is made related to
theustsregistered information. The query may return “stale” information because the new information has not
yet.been distributed across the fabric. Or, the local distributed Server responding to the query may not yet have

raecaivad-anindication-thatitslocal cachae of information-naeads-to-ba rafrashad
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4.7 Persistence of actions after logout

In order to conserve resources, a Client should Logout with a Server once it has completed its activity

with a Server. Similarly, a Server may Logout with a Client with which it has no open Exchanges.

In either case, any actions taken by the Server on its data in response to prior Client commands shall
persist following the Logout and following any subsequent Login, except that the persistence of ac-

tions within a server session (see 4.9.5) shall be defined by each server.

Exceptions to this rule may be defined by a specific Server.

NOTE The idea Is to allow a Client to Login with a Server, to then register information with that Server an
Logout with that Server, and have the registered information remain registered at the Server. This allows a

i to
de-

vice to, for example, register itself with the Name Server and not have to then maintain the Login to remain feg-

istered.

4.8 CT Authentication
4.8.1 Overview

CT Authentication may be used to authenticate requests and responses between a Client an
Server. CT Authentication is provided through the use of the extended.CT_IU preamble (see 4.3
This mechanism provides a means to validate that requests and-responses are transferred with
change between authorized CTs and distinguish these from reguests and responses that are corru
ed by an intermediary agent or generated by a non-authorized\CT. Use of CT Authentication by s
cific Services and commands within those Services is notdéfined by this standard.

NOTE Use of CT Authentication or other methods to ensure’message integrity and authentication (see FC-5

is recommended for use within the Management Service.

If CT Authentication is invoked in the Request:.CT_IU of a synchronous mode transaction, the co
sponding Reject CT_IU or Accept CT_IU shall also use CT Authentication.

All CT_IUs of an asynchronous maode,Exchange shall use CT Authentication if the first CT_IU of
Exchange invokes CT Authentication. All CT_IUs shall not use CT Authentication if the first CT_IU
the Exchange does not invoke €T Authentication.
For the following cases, either a Reject CT_IU without the extended preamble or a Reject CT_IU
an extended preambje.indicating only the transaction_ID field is valid (see table 6, encoded val
110b and 111b) may be sent as a response:

« Authentication-failed, or

« Failure that generates a Reject CT_IU occurred prior to authentication.

d a
3).
out
pt-
pe-

the
of

vith
les

The €T Authentication mechanism computes, using a specific algorithm and secret key, a hash that

represents a message signature of the associated CT_IU. In order to transfer an authentical
CT_IU, the hash is transferred as part of the CT_IU in the extended CT_IU preamble. Upon receiv
the CT_IU, the receiver computes the hash using the same algorithm and secret key.

ted
ing

The received CT_IU is determined to be authentic if the received hash is identical to the value com-
puted by the receiver, if the time stamp contained in the extended CT_IU preamble is greater than
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the previous time stamp received within the same Secured Association and the time stamp is within
acceptable limits.

NOTE The acceptable limits on time stamp values are not defined by this standard. The limits should be estab-
lished by an external policy.

The received CT_IU is discarded and rejected if it is a Request CT_IU if the above criteria are not
met. The receiver may apply additional CT Authentication criteria to the CT_IU that are not defined by
this standard.

Management and distribution of a common time reference may be accomplished through use of the

Time Server (see E.2) or by other means not defined by this standard. Management and distribution
of secret keys are accomplished by means not defined by this standard.

The hash is communicated in the Authentication Hash Block field of the extended CT_IU preanible.
The value of the hash is calculated using the HMAC algorithm defined in RFC 2104 (see REC 2104).

HMAC provides a procedure to calculate a hash using any iterated cryptographic hastyfunction. CT
Authentication may be effected using the MD5 hash function (see RFC 1321) orthe SHA-1 hash
function (see SHA-1).

The HMAC algorithm shall be applied to all data words of the CT_IU, with the exception of the
frame_header, the IN_ID field in the basic CT_IU preamble, the Authentication Hash Block itself and
the frame CRC field. The entire output of the HMAC algorithm shall be“placed in the Authentication
Hash Block field; HMAC truncated output shall not be used.

4.8.2 Secure association attributes

Each Client shall maintain the attributes specified in table .14 for each secure association it has estab-
lished.

Table 14 — SecureAssociation Attributes

lern Size

bytes
client_said 4
peer_said 4
peer_id 4
peer_name 8
algorithm_id 4
credentials 64

client_said: The SAID of the Client.

peer_said: The SAID of the peer Chient with which the credentials were exchanged.
peer_id: The address identifier of the peer Client with which the credentials were exchanged.

peer_name: The N_Port_Name of the peer Client with which the credentials were exchanged.
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algorithm_id: The identifier of the security algorithm for the credentials. See 4.8.3.

credentials: The value of the credentials (e.g., keys, secrets, passwords) used by the security algo-
rithm. The format of this field is outside the scope of this standard.

This information is important to subsequent secured communication. Each party to a Secured Asso-

ciation shall use the other party's SAID to identify the credentials and algorithm used.

4.8.3 Security algorithms

This standard allows the use of security algorithms other than those identified here.

The security algorithm and any associated credentials (e.g., keys, secrets, passwords) shall b
characteristic of the algorithm identifier. Table 15 defines algorithm identifiers for several popular
curity algorithms including recommended credential lengths. Vendor-specific algorithm identifi

may utilize other security algorithms and credentials.

Table 15 — Algorithm identifiers

encryption_id . \ .
(hex) Algorithm Type Credential Size
00000001 to | vendor-specific algorithm vendor-specific
TFFFFFFF up to 512 hits
80000001 HMAC-MD5 128 bit key
(see RFC 1321, RFC 210%)
80000002 HMAC-SHA1 160 bit key
(see SHA-1, RFC 2104)
80030038 Obsolete ---
80040038 Obsolete
All others Reserved

4.9 Common requests

4.9.1 Description

Common Requests may be executed for all server types.

e a

ers
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4.9.2 CT_IU preamble values

The following values shall be set in the CT_IU preamble for this request and their responses; fields
not specified here shall be set as defined in 4.3.2:

 GS_Type and GS_Subtype shall be set as defined by the server to which the common request is
applied; and

e Command Code: see table 16 for Request command codes.

Table 16 — Common Request Command Codes

Code M ) D ot Object(s) in Object(s) in
(hex) | Mnemonic escription Request CT_IU Accept CT_IU
7FF8 | GMI Get More Information original Transaction ID Fragment.|D
Information Offset Fragment
Fragment ID
7FF9 | SSB Server Session Begin none none
7FFA | SSE Server Session End none none

4.9.3 Reason code explanations

A Reject CT_IU (see 4.4.4) shall notify the requestor that the.request has been unsuccessful. The
first error condition encountered shall be the error reported.by the Reject CT_IU.

If a valid Common request is not received, the request is rejected with a Reason Code of “Invalid
Command code” and a Reason Code Explanation®*of ‘No additional explanation’.

If a Common request is rejected with a reasonrcode of ‘Unable to perform command request’, then
one of the reason code explanations that are common to all servers, shown in table 11, is returned.

After a period of 6 times R_A_ TOV has elapsed from receipt of the original Request CT_IU, or from a
subsequent GMI CT_IU, a service may discard any remaining information associated with the trans-
action.

4.9.4 Get more informatien (GMI)

The GMI shall be used-by a requestor to obtain additional information for a previous request for which
it received an AcCept CT_IU with a value in the Residual Size field not equal to 0000h (see 4.3.2.8).

The format.ofithe GMI Request CT_IU is shown in table 17. The requestor supplies an original Trans-
action IR that shall be the value that was contained in the Transaction ID field of the Extended Pre-
amblesofithe original Request CT_IU. An Information Offset is also supplied that is an offset into the
entire{/information set created by the Service in response to the original Request CT_IU. The Informa-
tion Offset shall be expressed in a number of words, with 0000h representing the first word of the set.

I'ne Fragment ID shall contain a value 1o 1dentty the Fragment being requested, and the value shall
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be echoed in the Basic Preamble of the Accept CT_IU generated by the Server in response to
GMI Request CT_IU (see 4.3.2.9).

Table 17 — GMI Request CT_IU

the

ltem Size
bytes
CT_IU Preamble see 4.3
original transaction id 4
trfermation-Ofset 4
reserved 3
Fragment ID 1

The Accept CT_IU contains the information forming the requested fragment.
4.9.5 Server registration and state change notification initiation
4.9.5.1 Delineating server sessions

A server session is defined to represent a collection of one or mere requests for that server. In or
to delineate a session for a client, a client notifies that particularserver that a collection of request
beginning and when the collection is complete. Sessions‘are initiated for a particular WKA such
the name service.

Two methods addressed to the server signal the start and end of a session for a service. The Se
Session Begin and Server Session End methods are CT-Based requests that provide the recipi
with information describing the GS_type and*subtype for with the session is being bracketed.

A session shall be terminated by Logoutof the Client from the Server or Logout of the Server fi
the Client; however, the results of terminating a session by Logout may be defined by each ser|
and may be different from the results given by terminating a session by an SSE command.

4.9.5.2 Server session begin (SSB)

The Server Session Begin (SSB) signals the beginning of a server session. The SSB request is
dressed to the WKA" of‘the server for which a registration is beginning (e.g., FFFFFCh, name ser
or FFFFFAh, management server). Receipt of the SSB request signals the intent of the requesto
subsequently identify the end of the registration with a Server Session End request. The format of
SSB CT_IU_Request is shown in table 18.

A servet accepting an SSB request shall respond with an Accept CT_IU as described in 4.4.3.

server unable to successfully complete an SSB request shall respond with a Reject CT_IU as
scribed in 4.4.4.

der
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Table 18 — SSB Request CT_IU

Size

Iltem bytes

CT_IU Preamble see 4.3
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4.9.5.3 Server session end (SSE)

The Server Session End (SSE) signals the end of a server session. The SSE request is addressed to
the WKA of the server for which a session is being bracketed (e.g., FFFFFCh, name server, or FFFF-
FAh, management server). The format of the SSE CT_IU Request is shown in table 19.

A server accepting an SSE request shall respond with an Accept CT_IU as described in 4.4.3. A
server unable to successfully complete an SSE request shall respond with a Reject CT_IU as de-
scribed in 4.4.4.

Table 19 — SSE Request CT_IU

Size
Iltem bytes

CT_IU Preamble see 4.3

4.9.5.4 SSB and SSE processing

SSB and SSE are issued to delineate use of a server by a client. Each server specifies its behaviour
with respect to successful receipt of both Server Session Begin and End or the-absence of either.

4.9.5.5 Server registration sessions

Servers may allow clients to register information that is acted upon or disseminated by the server. A
logically complete registration may require several requests,.ftmay be important for the requests
composing a client registration to be applied so that the serverdoes not act upon the results of any of
the requests (e.g., issue state change notifications) until the requests composing the registration are
all complete. It may also be important that the server.does not act upon any requests other than
those composing the registration (e.g., requests fromzother clients) until the requests composing the
registration are all complete. Either of these requirements are called atomic registration require-
ments. In order for a client to delineate the requests subject to an atomic registration requirement, the
client may communicate the commands during a single server session with the server. A client re-
quests the start of a session to a server by-sending an SSB Common Request to the server. A client
declares the end of a session to a server-by sending an SSE Common Request to the server. The
behaviour of a server with respect to.commands received within a server session is specified for each
server.
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5 Directory service

5.1 Overview

The Directory Service provides a means to discover information about Nodes and Ports attached to a
Fabric. This Service is provided through WKA FFFFFCh. The GS_Type for all Directory Services

shall be set as indicated in Table 4.

This standard defines the model for requests and responses to access Directory Service information.

This standard does not define the structure of this information.

Table 20 defines the GS_Subtype codes for the Directory Service.

Table 20 — Directory Service subtype values

Values D inti
(hex) escription
01 Obsolete?
02 Name Server
03 Obsolete?
80 to EF FC-4 specific Servers
other Reserved
values
2 Value 01h indicated the~X.500 Server defined in
the first publication of this standard.
b The IP Address.Server (03h) defined in
previous versians of this standard has been
obsoleted,

In addition to the standard Servers; an individual FC-4 may provide its own specific Server. F
based Server payloads and protocols are defined by the specific FC-4.

The consumer of a Diregtory Service is normally a “device driver” or some other internal layer off
operating system. Directory Service information is not normally forwarded to an application level. T
information provided by a Directory Service is operational, and therefore may be constrained by
operational envirentment (Zone) of the Node.

5.2 Namesserver

5.2.1._Qverview

The Name Server provides a way for Nx_Ports to register and discover Fibre Channel attribu:rs
i

Registrations may be performed by a third party. However, the Name Server may refuse such t
party registration for unspecified reasons. Once registered, the attributes are made available to

an
'he
the

rd
re-

questors.
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requests are defined for the Name Server, as shown in table 21.

Table 21 — Name Server — Request types

Command I
Code (hex) Description
01xx Get Object(s) (Query)

02xx Register Object
03xx Deregister Object(s)

Table 22 lists the different Fibre Channel objects defined for the Name Server.

Table 22 — Name Server — Objects

Mr?ebrLec?r:ic Object Name Description

A Aggregated objects A combination of objects.or’‘object types

ID Port Identifier 3-byte address identifier

PN Port Name 8-byte Name_l|dentifier

NN Node Name 8-byte Name_Identifier

CS Class of Service 4-byte. bit field, one bit per Class supported
IP IP Address (Node) 32=bit or 128-bit Internet Protocol address
IPA Initial Process Associator 8-byte Process_Associator

FT FC-4 TYPEs 32-byte bit field, one bit per TYPE supported
SPN Symbolic Port Name variable length (0 to 255-byte) field
SNN Symbolic Node Name variable length (0 to 255-byte) field

PT Port Type 1-byte encoded Port Type

IPP IR_Address (Port) 32-bit or 128-bit Internet Protocol address
FPN Fabric Port Name 8-byte Name_Identifier

HA Hard Address 3-byte address identifier

FD FC-4 Descriptor variable length (0 to 255-byte) field

FF FC-4 Features 128-byte array, four bits per TYPE
PPN Permanent Port Name 8-byte Name_Identifier

14165-414 © ISO/IEC:2007(E)



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

14165-414 © ISO/IEC:2007(E) -58 -

The Name Server is intended to be distributed among Switches, making the Name Server immedi-
ately available to Nx_Ports once they have successfully completed Fabric Login. However, the Name
Server is not restricted or required to be part of a Fabric, and may be located in any Nx_Port. The
Name Server may be made available on any Fibre Channel topology.

5.2.2 Name Server protocol
5.2.2.1 Overview

Name Server registration, deregistration and queries are managed through protocols containing a set
of Request CT_IUs and Response CT_IUs supported by the Name Server.

Synchronous transactions shall be used, as defined in 4.5.2. For a Name Server request, the Name
Server payload shall be transported from the requestor to the Name Server using a Request.CT |IU.
The corresponding Name Server response is transported from the Name Server to the requestor, in
the Exchange established by the requestor, using a Response CT_IU.

If Zones exist within the fabric, the Name Server shall restrict access to information in the Name
Server database based on the Zone configuration (see 6.3).

5.2.2.2 CT_IU preamble values

The following values shall be set in the CT_IU preamble for Name Server requests and their|re-
sponse. Fields not specified here shall be set as defined in 4.3.2:

e GS_Subtype: as indicated in table 20, and

« Command Code: see table 23 for Request command codes.

Table 23 — Name Server= Request Command Codes

Code Mnemonic Description Object(s) in Object(s) in
(hex) Request CT_IU Accept CT_IU
0100 | GA_NXT Get all next Port Identifier Various
0101 [GID_A Get identifiers noneP none®

- scope
0112 [ GPN_ID Get Port Name Port Identifier Port Name
0113 |GNN_ID Get Node Name Port Identifier Node Name

- Port Identifier
0114 |GGCS_ID Get Class of Service Port Identifier Class of Service
013 [GFT_ID Get FC-4 TYPEs Port Identifier FC-4 TYPEs
0118 | GSPN_ID Get Symbolic Port Name Port Identifier Symbolic Port Nanpe
011A |GPT ID Get Port Type Port Identifier Port Type
011B | GIPP_ID Get IP Address (Port) Port Identifier IP Address (Port)

- Port Identifier
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Table 23 — Name Server — Request Command Codes (Continued)

Code M . D ot Object(s) in Object(s) in
(hex) nemonic escription Request CT_IU Accept CT_IU
01ic GFPN_ID -GF?:)E?SQEtFﬁert Name Port Identifier Fabric Port Name
011D GHA_ID st(t)??écérﬁ%eress Port Identifier Hard Address
011E e Get FC-4 Descriptors i List of
STE2 |- Port 1dentifier o T FC-4 Descriptors
OLF I Gre D _Ggér'i?é‘e‘n'iﬁiztr“res Port Identifier FC-4 Feature$
0121 GID_PN sz(t)E?\Ir;In(:gntmer Port Name Port Identifier
0128 GIPP_PN ?Sé:fN'zdrg;ess (Port) Port Name IP"Address (Port)
0131 1 Gio_nN _Gﬁgggr,ilfrﬁg“f'ers Node Name List of Port Identifiers
0132 GPN NN Get Port Names Node&' Name List of Port Identifiers
- - Node Name and Port Names
0135 GIP_NN Get IP Address (Node) Node Name IP Address (Node)
0136 GIPA NN Get Initial Process Node Name Initial Process
- Associator - Node Name Associator
0139 | GSNN_NN | Get Symbolic Node Nare Node Name Symbolic Node Name
0153 Get Node Name
GNN_IP - 1P Address. (Nbde) IP Address (Node) Node Name
0156 Get Initial Process Initial Process
GIPA _IP | Associator - IP Address IP Address (Node) :
(Ndde) Associator
0171 GID_FT ﬁf él:o;'f\l(dpe; tifiers none? List of Port Identifiers
0172 Get Port Names a List of Port Identifiers
SRN_FT | “FcaTYPE none and Port Names
0173 Get Node Names a List of Port Identifiers
GNN_FT 1 _ FC-4 TYPE none and Node Names
VAL GID_PT fjs(l);(.)r';r;:em"'e'b Port Type List of Port Identifiers
01B1 GID_IPP Get Port |dentifiers IP Address (Port) Port Identifier

- IP Address (Port)
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Table 23 — Name Server — Request Command Codes (Continued)

Code M . D ot Object(s) in Object(s) in
(hex) nemonic escription Request CT_IU Accept CT_IU
Get Port Name
01B2 GPN_IPP |- IP Address (Port) IP Address (Port) Port Name
01C1 | GID_FPN Get Port Identifiers Fabric Port Name List of Port Identifiers
- F_Port_Name
Jy ~ oo e | Get Permanent Port Name o o N
1L OrriN_TU Iy UL TUCTIUTICT PermanentrortrName
- - Port Identifier
01F1 | cip_FF | S8t Port identifiers FC-4 Features | List of Port identifigrs
- - FC-4 Features
01F2 | cip_pp |Gt Portidentifier- Domain/Port Port Identifier
Domain/Port
0212 RPN ID Register Port Name Port Identifier, none
- Port Name
0213 RNN 1D Register Node Name Port Identifier, none
— Node Name
0214 RCS ID Register Class of Service Port Identlfle_r, none
- Class of Service
Register FC-4 TYPEs Port Identifier,
0217 RFT_ID FC-4 TYPEs none
0218 RSPN ID Register Symbolic Poft Portlldentmer, none
- Name Symbolic Port Name
021A RPT ID Register Port-Type Port Identifier, none
- Port Type
Register'IP Address (Port) Port Identifier,
0218 RIPP_ID - Port Tdentifier IP Address (Port) none
Register Hard Address Port Identifier,
021D RHA_ID - Port Identifier Hard Address none
Register FC-4 Descriptors Port Identifier,
021E RED_ID - Port Identifier FC-4 TYPEs, none
FC-4 Descriptors
Register FC-4 Features Port Identifier,
QAN RFF_ID - Port Identifier FC-4 Features none
A2k RIP_NN Register IP Address (Node) Node Name, S

[P Address (Node)
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Table 23 — Name Server — Request Command Codes (Continued)

Code M . D ot Object(s) in Object(s) in
(hex) nemonic escription Request CT_IU Accept CT_IU
Register Initial Process Node Name,
0236 RIPA_NN | Associator Initial Process none
Associator
Register Symbolic Node Node Name,
0239 | RSNN_NN Name Symbolic Node Name none
0300 DA_ID De-register all Port Identifier none
7FF9 SSB Server Session Begin® see 4.9 see 4.9
7FFA SSE Server Session End® see 4.9 see 4.9

8 The FC-4 TYPE is specified as an encoded value, not as an object.

b The GID_A request specifies a scope in the request, and the response contains a list of\Domain_IDs or
Domain_ID/Area_|IDs.

€ The SSB and SSE Requests are two of a set of common CT_IU commands. The-details of these Requests
are presented in 4.9. Interaction of these requests with the name server is docttnented in 5.2.2.6.

5.2.2.3 Registration

A registrant submits a tuple, consisting of a primary or secondary key object along with an object to
be associated with the key object. The Port Identifier i§\the primary key object and the Node Name
the secondary key object. The secondary key shall not,be used as a key object until it has been reg-
istered and associated with the primary key.

The registration requests defined for the Name-Server are summarized in table 23.

The Name Server may reject registrations:

* due to Name Server resource limitations;

< of Name Server objects.associated with Alias addresses or

« of Name Server objects associated with unassigned or unused Port Identifiers.

However, the Name Server shall support registration of all Name Server object types, once registra-
tion of a single\object has been accepted for a given Port Identifier.

The NanieyServer shall reject registrations of Name Server objects associated with known Alias ad-
dresses-such as:

«~Hunt group identifiers (see FC-FS) or

e Multicast group identifiers (see FC-FS).

However, the Name Server shall not be required to know all Alias addresses nor be required to vali-
date registration requests with the Alias Server.
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The Name Server shall reject all registrations of Name Server objects associated with
» the address identifier 00 00 00h,

*  WKA identifiers or

< Domain Controller identifiers (i.e., FF FC xx, where xx is any value 00h to FFh).

The Name Server may reject all registrations of Name Server objects associated with Fibre Channel
addresses not used or not usable as Port Identifiers in the Fabric.

The Name Server may reject any registration requests for reasons not specified in this standard.

The Fabric may register the following objects once Fabric Login, implicit or explicit, hascheen suc-
cessfully completed:

e Port Type;

« Port Identifier;

* Port Name;

* Node Name;

» Class of Service or

* Permanent Port Name.
The Fabric may also cause the registered value‘ofiother Objects to change following a successful
Fabric Login. If a Port becomes logged out with the Fabric, the Fabric may de-register all Objects jas-
sociated with that Port.
If overlapping registrations for the same\object are performed, then the Name Server shall, when all
registrations have completed, leave the object as one of the registered object values. However, |t is
indeterminate which of the overlapping registration requests take precedence.

5.2.2.4 Queries

The Name Server may-reject any query requests for reasons not specified in this document.
The queries definedfor the Name Server are summarized in table 23.

5.2.2.5 Deregistratione

Only one deregistration request is defined for the Name Server. The requests defined for the Name
Setver are all summarized in table 23.

The Name Server may reject any deregistration requests for reasons not specified in this documept.

0.2.2.0 Name server Interaction with Common Requests Sob and SskE

When SSB and SSE are used in conjunction with the Name Server, an SSB request is accepted and
followed by one or more specific name server registration requests. An SSE request, even in the ab-
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sence of a prior SSB Request, signals that the Name Server, in conjunction with the Fabric Control-
ler, has initiative to begin the state change notification process (see 4.9.5).

In the event that a Server Session End is not received after a successfully accepted Server Session
Begin, the server shall initiate registered state change notification following expiration of the
R_A TOV time period or receipt of a LOGO request.

The persistence of any actions taken by the Name Server on its data in response to Client commands
is independent of server sessions.

5.2.3 Name server objects — Formats

5.2.3.1 Use of null values for name server objects

The format of the Name Server objects summarized in table 22 are described in 5.2.3. A null value is
defined for each Name Server object. This value is used when the Name Server needs te. return an
Accept CT_IU but no value has been registered for the requested Name Server object.

5.2.3.2 Port Identifier — Format

The Port Identifier is a Fibre Channel address identifier, assigned to an Nx_Port‘during implicit or ex-
plicit Fabric Login. The format of the Port Identifier object, as used by the Namé Server, shall be iden-
tical to the address identifier format defined in FC—PH.

The Port Identifier serves as the unique data base key for the Name)Server.

The null value for the Port Identifier is 00 00 00h.

5.2.3.3 Port Name — Format

The format of the Port Name object, as used*y the Name Server, shall be identical to the
Name_Identifier format defined in FC—PH.

The null value for the Port Name object is©©0 00 00 00 00 00 00 00h.
5.2.3.4 Node Name — Format

The format of the Node Namé.object, as used by the Name Server, shall be identical to the
Name_Identifier format defined in FC—PH.

The null value for the ,Node Name object is 00 00 00 00 00 00 00 00h.

5.2.3.5 Class ofZService — Format

The format.ofithe Class of Service object shall be bit mapped as shown below:
Bit 0 =<€Elass F

0= Class F is not supported by the Port Identifier.
1 = Class F is supported by the Port Identifier.

Bit 1 —Class 1
0 = Class 1 is not supported by the Port Identifier.
1 = Class 1 is supported by the Port Identifier.
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Bit 2 — Class 2
0 = Class 2 is not supported by the Port Identifier.
1 = Class 2 is supported by the Port Identifier.

Bit 3 - Class 3
0 = Class 3 is not supported by the Port Identifier.
1 = Class 3 is supported by the Port Identifier.

Bit 4— Class 4
0 = Class 4 is not supported by the Port Identifier.
1 = Class 4 is supported by the Port Identifier.

Bit 5: reserved

Bit 6 — Class 6
0 = Class 6 is not supported by the Port Identifier.
1 = Class 6 is supported by the Port Identifier.

Bits 7 to 31: reserved

The null value for the Class of Service Name Server object is 00 00 00-Q0h.

5.2.3.6 IP Address — Format

Both 32 bit (IPv4) and 128 bhit (IPv6) Internet Protocol (IP) addsess formats may be supported by
Name Server. This object description shall apply to boththe IP Address (Port) and the IP Addr
(Node) objects. However, a Registration for IP Address-(Rort) shall not affect a value registered fo

Address (Node) and a Registration for IP Address (Nede) shall not affect a value registered for IP
dress (Port).

the
PSS

IP
N\d-

The format of the 32 bit (IPv4) IP address, as\used by the Name Server, shall use big endian bit and

byte order, within a word, and shall be preceded by a 00 00 00 00 00 00 00 00 00 00 FF FFh pre
This is the format specified in RFC 2373xFor example, the Name Server format of the 32 bit (IPv4
address 198.53.144.31 is 00 00 0060 00 00 00 00 00 00 FF FF C6 35 90 1Fh. This is broken i
words as shown below:

a) Word 0 shall contain the most significant word of the 128 bit IP address (00 00 00 00h);

b)  Word 1 shall contain the second most significant word of the 128 bit IP address (00 00 00 0O(

c)  Word 2 shafl contain the second least significant word of the 128 bit IP address (00 00 FF FK

and

d)  Wokd)3 shall contain the least significant word of the 128 bit IP address (C6 35 90 1Fh).

fix.
IP
nto

h);

h);

The format of the 128 bit (IPv6) IP address, as used by the Name Server, shall use big endian bit and

byte order, within a word. This is the format specified in RFC 2373. For example, the Name Ser
format of the 128 bit (IPv6) IP address 1080:0:0:0:8:800:200C:417A

ver
is

10 80 00 00 00 00 00 00 00 08 08 00 20 OC 41 7Ah. This is broken into words as shown below:

a) Word 0 shall contain the most significant word of the 128 bit IP address (10 80 00 00h);

b)  Word 1 shall contain the second most significant word of the 128 bit IP address (00 00 00 00h);
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c)  Word 2 shall contain the second least significant word of the 128 bit IP address (00 08 08 00h)
and

d) Word 3 shall contain the least significant word of the 128 bit IP address (20 OC 41 7Ah).

The null value for the IP Address (Port) and IP Address (Node) Name Server object types is
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 O0h.

5.2.3.7 Initial Process Associator — Format

The format of the Initial Process Associator, as used by the Name Server, shall be identical to the

Process_Associator format defined in FC—PH.
The null value for the Initial Process Associator object is FF FF FF FF FF FF FF FFh.
5.2.3.8 FC-4 TYPEs — Format

The FC-4 TYPEs object indicates a set of supported data structure type values (i.e,, \Supported val-
ues of the TYPE field in frame headers) for Device Data and FC-4 Link_Data frames (see FC-FS).
For each possible TYPE value, this standard specifies a flag bit in the FC-4 TYPEs object that indi-
cates whether or not frames with that TYPE value are supported. For each/supported TYPE value,
the value of its flag bit in the FC-4 TYPESs object shall be one. For each unsupported TYPE value, the
value of its flag bit in the FC-4 TYPESs object shall be zero.



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

14165-414 © ISO/IEC:2007(E) - 66 -

Table 24 — FC—4 TYPESs mapping

TYPE TYPE TYPE TYPE TYPE TYPE TYPE TYPE TYPE
value | value bit | value bit | value bit | value bit | value bit | value bit | value bit | value bit
bit 765 765 765 765 765 765 765 765
4 3210

000 001 010 011 100 101 110 111

00000 | wd0[0] | wd1[0] | wd2[0] | wd3[0] | wd4[0] | wd5[0] | wd6[0] | wd7[0]

00001 { wd Q1] wd 1 [1] wd 2 [1] wd 3 [1] wd 4 [1] wd 5 [1] wd 6 [1] wd 7 [1]
00010 [ wdO[2] | wd1[2] | wd2[2] | wd3[2] | wd4[2] | wd5[2] | wd6[2] | wdZ[g]
00011 | wdO[3] | wd1[3] | wd2[3] | wd3[3] | wd4[3] | wd5[3] | wd6[3] | w7 [§]
00100 | wdO[4] | wd1[4] | wd2[4] | wd3[4] | wd4[4] | wd5[4] | wd6[4] | wd 7 [4]
00101 | wdO[5] | wd1[5] | wd2[5] | wd3[5] | wd4[5] | wd5[5] | wd 6 [5]'} wd 7 [§]
00110 [ wdO[6] | wd1[6] | wd2[6] | wd3[6] | wd4[6] | wd5[6] | wd66] | wd 7 [§]
00111 | wdO[7] | wd1[7] | wd2[7] | wd3[7] | wd4][7] | wd5[7] | wd®B[7] | wd7]IT]
01000 | wdO[8] | wd1([8] | wd2[8] | wd3[8] | wd4[8] | wd5[8] |rwd6[8] | wd 7 [§]
01001 | wdO[9] | wd1[9] | wd2[9] | wd3[9] | wd4[9] | wd5[9} P*wd 6[9] | wd 7 [§]
01010 | wd 0 [10] | wd 1 [10] | wd 2 [10] | wd 3 [10] | wd 4 [10] | wd 510] | wd 6 [10] [
01011 |wd O[11] [ wd 1 [11] | wd 2 [11] | wd 3 [11] | wd 4 [11] | wd‘5 [11] | wd 6 [11] [
01100 {wd 0 [12] | wd 1[12] | wd 2 [12] [ wd 3[12] | wd 4 [12] |wd 5 [12] | wd 6 [12] [
01101 {wd O [13] | wd 1[13] | wd 2 [13] [ wd 3[13] | wd 4 [13]-f,wd 5 [13] | wd 6 [13] [
01110 | wd 0[14] [ wd 1 [14] | wd 2 [14] | wd 3 [14] | wd 4 [24] | wd 5 [14] | wd 6 [14] [
01111 {wd O [15] | wd 1 [15] | wd 2 [15] [ wd 3 [15] | wd 4'[15] | wd 5 [15] | wd 6 [15] [
10000 [ wd 0 [16] | wd 1[16] [ wd 2 [16] | wd 3 [16] |avd™4 [16] | wd 5 [16] | wd 6 [16] [
10001 (wdO[17] | wd 1[17] |wd 2 [17] | wd 3[17]<}))wd 4 [17] | wd 5[17] | wd 6 [17] [
10010 (wd 0[18] | wd 1[18] | wd 2 [18] | wd 3 [18}+| wd 4 [18] | wd 5 [18] | wd 6 [18] [
10011 {wdO[19] | wd 1[219] [ wd 2 [19] | wd 329] | wd 4 [19] | wd 5[19] | wd 6 [19] [
10100 [ wd 0[20] | wd 1 [20] | wd 2 [20] | wd3'[20] | wd 4 [20] | wd 5 [20] | wd 6 [20] [
10101 (wd 0 [21] | wd 1 [21] | wd 2 [21] j\wd 3 [21] | wd 4 [21] [ wd 5[21] | wd 6 [21] [ wd 7 [
10110 (wd 0[22] | wd 1[22] | wd 2 [22],;1 wd 3 [22] | wd 4 [22] | wd 5 [22] | wd 6 [22] [
10111 [ wd 0[23] | wd 1[23] | wd 2423] | wd 3[23] | wd 4 [23] | wd 5 [23] | wd 6 [23] [
11000 [ wd 0[24] | wd 1 [24] | wd‘2[24] | wd 3 [24] | wd 4 [24] | wd 5 [24] | wd 6 [24] [
11001 [ wd 0 [25] | wd 1 [25] |swd 2 [25] | wd 3 [25] | wd 4 [25] | wd 5 [25] | wd 6 [25] [
11010 [ wd 0[26] | wd 1 [26]:fwd 2 [26] | wd 3 [26] | wd 4 [26] | wd 5 [26] | wd 6 [26] [
11011 (wd 0 [27] | wd 1,[27] | wd 2 [27] | wd 3[27] | wd 4 [27] | wd 5 [27] | wd 6 [27] [
11100 [ wd 0[28] | wd\d [28] | wd 2 [28] | wd 3 [28] | wd 4 [28] | wd 5 [28] | wd 6 [28] [
11101 [ wd O [29] |(wd1[29] | wd 2 [29] [ wd 3[29] | wd 4 [29] | wd 5 [29] | wd 6 [29] [
11110 ( wd 0 [30] pwd 1 [30] | wd 2 [30] | wd 3[30] | wd 4 [30] | wd 5 [30] | wd 6 [30] [
11211 (wdO[31] | wd 1[31] | wd 2 [31] [ wd 3[31] | wd 4 [31] | wd 5 [31] | wd 6 [31] [

PO N AR ONRE O OXNRDORNWNREQ

The mapping between a TYPE value and its flag bit in an FC-4 TYPESs object shall be determined by
these.rules (see table 24):

a)—" The three most significant bits of the TYPE value shall be a word number within the FC-4
TYPESs object;

T)_ Word U contains information related to 1YPE value 00h through 1Fh,
2) Word 1 contains information related to TYPE value 20h through 3Fh,

3) Word 2 contains information related to TYPE value 40h through 5Fh,
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4) Word 3 contains information related to TYPE value 60h through 7Fh,
5) Word 4 contains information related to TYPE value 80h through 9Fh,
6) Word 5 contains information related to TYPE value AOh through BFh,
7) Word 6 contains information related to TYPE value COh through DFh and
8) Word 7 contains information related to TYPE value EOh through FF;.

and

b) the five least significant bits of the TYPE value shall be the bit number of the flag bit within the
FC-4 TYPEs word identified by rule (a).

A Port Identifier supporting SCSI FCP (TYPE is 08h), ISO/IEC 8802-2 LLC/SNAP (In-order) (FYPE is
04h) and Fibre Channel Services (TYPE is 20h) would.sregister
00 00 01 10 00 00 00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00,00°00 00 00 00h
as it's FC-4 TYPEs object.

The null FC-4 TYPEs object value is set to
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00.00.00 00 00 00 00 00 00h.

5.2.3.9 Symbolic Port Name — Format

The Symbolic Port Name object is of variable length, with a minimum of 0 and a maximum of 255
bytes. The contents of these bytes are not defined and shall-net'be restricted by the Name Server.

If a Symbolic Port Name is not registered then the Symbelic Port Name defaults to a 0 byte length ob-
ject.

5.2.3.10 Symbolic Node Name — Format
The Symbolic Node Name object is of variable length, with a minimum length of 0 and a maximum
length of 255 bytes. The contents of these bytes are not defined and shall not be restricted by the

Name Server.

If a Symbolic Node Name is not registered then the Symbolic Node Name defaults to 0 byte length
object.
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5.2.3.11 Port Type — Format

The format of the Port Type object is a one byte value encoded as shown in table 25.

Table 25 — Port TYPE — encoding

Encoded
value (hex) Description

00 Unidentified
01 N_Port
02 NL_Port
03 F/NL_Port
7F Nx_Port
81 F_Port
82 FL_Port
84 E_Port
85 B_Port

All others Reserved

Port Type ‘Nx_Port’ is provided as a means to‘request all Port Types less than 80h. Port Ty
Nx_Port may only be specified in a GID_PT Reguest CT_IU and shall never be specified in the
sponse to a GA_NXT or GPT_ID Request CT.IU or in an RPT_ID Request CT_IU.

The null Port Type object value is set to'an ‘Unidentified’ type.

5.2.3.12 Fabric Port Name — Format

The format of the Fabric PartyName object, as used by the Name Server, shall be identical to
Name_Identifier formatdefined in FC-FS. The Fabric Port Name for a given Port Identifier is
Port_Name for the Fx~Rort to which the Port is attached.

NOTE No explicitregistration command is provided for this object.

The null valtie“for the Fabric Port Name object is 00 00 00 00 00 00 00 00h.

5.2.3:13. Hard Address — Format

pe
re-

the
the

The format of the Hard Address object, as used by the Name Server, shall be identical to the format

of Hard Address defined in the Discover Address (ADISC) Extended Link Service (see FC-FS).

I'ne null value 1or the Hard Address object Is U0 U0 00n.
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5.2.3.14 FC-4 Descriptor — Format

The FC-4 Descriptor object is of variable length, with a minimum of 0 and a maximum of 255 bytes.
The contents of these bytes are not defined by this standard and shall not be restricted by the Name
Server. More than one FC-4 Descriptor may be associated with a Port Identifier - the FC-4 Descrip-
tors in an FC-4 Descriptor object are selected by the FC-4 TYPEs object. Specific FC-4s may define
the contents of this object.

If a FC-4 Descriptor is not registered then the FC-4 Descriptor defaults to a 0 byte length object.

5.2.3.15 FC—4 Features — Format

The format of the FC-4 Features object, as defined by the FC-4, shall be an array of 4-bit values, one
for each TYPE code value, positioned in the FC-Features object as follows (see also table 26).

a) The 5 most significant bits of the TYPE field shall be used to identify the word for the EC~4 Fea-
tures’ object, as follows:

1) Word 0 contains information related to TYPE code 00h through 07h;
2) Word 1 contains information related to TYPE code 08h through OFh;
3) Word 2 contains information related to TYPE code 10h through\17h
4) and so forth to Word 31 that contains information related to,TYPE code F8h through FFh.

b)  The 3 least significant bits of the TYPE field shall be used.to identify the position within the word
for the 4-bit FC-4 Features’ value (see table 26).

c) The setting and meaning of the bits within the 4+bit FC-4 Features for a specific TYPE value are
not defined by this standard.

NOTE Itis intended that the FC-4 corresponding.te the TYPE value define the meaning of the 4-bit field. See
Annex B for definitions known at time of publication of this standard.
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The null FC—4 Features’ object value is all 128 bytes set to 00h.

Table 26 — FC—4 Features’ mapping

FC-4
TYPE
Bit
76543

FC-4
TYPE Bit
210

FC-4
TYPE Bit
210

FC-4
TYPE Bit
210

FC-4
TYPE Bit
210

FC-4
TYPE Bit
210

FC-4
TYPE Bit
210

FC-4
TYPE Bit
210

FC-4
TYPE Bit
210

000

001

010

011

100

101

110

111

00000
00001

w00 [03:00]
w01 [03-:00]

w00 [07:04]
w01 [07-04]

w00 [11:08]
w01 [11-:08]

w00 [15:12]
w01 [15-12]

w00 [19:16]
w01 [19:16]

w00 [23:20]
w01 [23:20]

w00 [27:24]
w01 [27:24]

w00 [31:28]
w01 [31:28

00010
00011
00100
00101
00110
00111
01000
01001
01010
01011
01100
01101
01110
01111
10000
10001
10010
10011
10100
10101
10110
10111
11000
11001
11010
11011
11100
11101
11110
11111

w02 [03:00]
w03 [03:00]
w04 [03:00]
w05 [03:00]
w06 [03:00]
w07 [03:00]
w08 [03:00]
w09 [03:00]
w10 [03:00]
w1l [03:00]
w12 [03:00]
w13 [03:00]
w14 [03:00]
w15 [03:00]
w16 [03:00]
w17 [03:00]
w18 [03:00]
w19 [03:00]
w20 [03:00]
w21 [03:00]
w22 [03:00]
w23 [03:00]
w24 [03:00]
w25 [03:00]
w26 [03:00]
w27 [03:00]
w28 [03:00]
w29 [03:00]
w30 [03:00]
w31 [03:00]

w02 [07:04]
w03 [07:04]
w04 [07:04]
w05 [07:04]
w06 [07:04]
w07 [07:04]
w08 [07:04]
w09 [07:04]
w10 [07:04]
wi1 [07:04]
w12 [07:04]
w13 [07:04]
w14 [07:04]
w15 [07:04]
w16 [07:04]
w17 [07:04]
w18 [07:04]
w19 [07:04]
w20 [07:04]
w21 [07:04]
w22 [07:04]
w23 [07:04]
w24 [07:04]
w25 [07:04]
w26 [07:04]
w27 [07:04]
w28 [07:04]
w29 [07:04]
w30 [07:04]
w31-[07:04]

w02 [11:08]
w03 [11:08]
w04 [11:08]
w05 [11:08]
w06 [11:08]
w07 [11:08]
w08 [11:08]
w09 [11:08]
w10 [11:08]
wll [11:08]
wil2 [11:08]
w13 [11:08]
w14 [11:08]
w15 [11:08]
w16 [11:08]
w17 [11:08]
w18 [11:08]
w19 [11:08]
w20 [11:08]
w21 [11:08]
w22 [11:08]
w23 [11:08]
w24 [11:08]
w25 [11:08]
w26 [11:08]
W27Y[11:08]
w28 [11:08]
w29 [11:08]
w30 [11:08]
w31 [11:08]

w02 [15:12]
w03 [15:12]
w04 [15:12]
w05 [15:12]
w06 [15:12]
w07 [15:12]
w08 [15:12]
w09 [15:12]
w10 [15:12]
wil [15:12]
wil2 [15:12]
w13 [15:12]
wi4 [15:12]
wi5 [15:12]
wi6 [15:12]
w17 [15:12]
wi8 [15:12]
w19 [15:12]
w20 [15:12]
w21 [45:12]
w225[15:12]
W23 15:12]
w24 [15:12]
w25 [15:12]
w26 [15:12]
w27 [15:12]
w28 [15:12]
w29 [15:12]
w30 [15:12]
w31 [15:12]

w02 [19:16]
w03 [19:16]
w04 [19:16]
w05 [19:16]
w06 [19:16]
w07 [19:16]
w08 [19:16]
w09 [19:16]
w10 [19:16]
will [19:16]
wil2 [19:16]
w13 [19:16]
w14 [19:16]
w15 [19:16]
w16 [19:16]
wl?7 [19:16]
wi8.[19:16]
w19 [19:16]
w20 [19:16]
w21 [19:16]
w22 [19:16]
w23 [19:16]
w24 [19:16]
w25 [19:16]
w26 [19:16]
w27 [19:16]
w28 [19:16]
w29 [19:16]
w30 [19:16]
w31 [19:16]

w02 [23:20]
w03 [23:20]
w04 [23:20]
w05 [23:20]
w06 [23:20]
w07 [23:20]
w08 [23:20]
w09 [23:20]
w10 [23:20]
w1l [23:20]
w12 J23:20]
w13\[23:20]
v14'[23:20]
w15 [23:20]
w16 [23:20]
w17 [23:20]
w18 [23:20]
w19 [23:20]
w20 [23:20]
w21 [23:20]
w22 [23:20]
w23 [23:20]
w24 [23:20]
w25 [23:20]
w26 [23:20]
w27 [23:20]
w28 [23:20]
w29 [23:20]
w30 [23:20]
w31 [23:20]

w02 [27:24]
w03 [27:24]
w04 [27:24]
wO5 [27:24]
w06 [27:24]
w07 [27;24]
wO08:[27:24]
w09{27:24]
W40 [27:24]
Wil [27:24]
w12 [27:24]
w13 [27:24]
wi4 [27:24]
wil5 [27:24]
w16 [27:24]
wl7 [27:24]
wi8 [27:24]
w19 [27:24]
w20 [27:24]
w21 [27:24]
w22 [27:24]
w23 [27:24]
w24 [27:24]
w25 [27:24]
w26 [27:24]
w27 [27:24]
w28 [27:24]
w29 [27:24]
w30 [27:24]
w31l [27:24]

w02 [312§
w03.[31;24
w04\31:29
w05 [31:29
w06 [31:2§
w07 [31:29
w08 [31:29
w09 [31:29
w10 [31:2§
will [31:29
w12 [31:29
w13 [31:29
wil4 [31:29
w15 [31:2§
w16 [31:29
w17 [31:24
w18 [31:2§
w19 [31:29
w20 [31:29
w21 [31:24
w22 [31:29
w23 [31:29
w24 [31:29
w25 [31:29
w26 [31:2§
w27 [31:2§
w28 [31:29
w29 [31:29
w30 [31:29
w31 [31:29

e Wt Wt e e W W i e W W S e W W S e W W S e e W S e s W St o o

5.2.3.16 Permanent Port Name — Format

The Permanent Port Name is the Name_ldentifier associated with a physical Nx_Port. If multiple

Name_|dentifier are associated with a single Nx_Port via FDISC (see FC-FS) the Permanent H

Name.js.the original Name_Identifier associated with that Nx_Port at Fabric Login.

The format of the Permanent Port Name object, as used by the Name Server, shall be identical to

Name_Identifier format defined in FC—FS.

ort

the

NOTE No explicit registration command IS provided 1or this object.

The null value for the Permanent Port Name object is 00 00 00 00 00 00 00 00h.
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5.2.4 Reason code explanations

A Reject CT_IU (see 4.4.4) shall notify the requestor that the request has failed. The first error condi-
tion encountered shall be the error reported by the Reject CT_IU.

If a valid Name Server request is not received, the request is rejected with a Reason Code of “Invalid
Command code” and a Reason Code Explanation of “No additional explanation”.

If a Name Server request is rejected with a reason code of ‘Unable to perform command request’,
then one of the reason code explanations shown in table 27 is returned.

Iable Z7 — RejeCl UT_1TU Keasorn code explandations

Encoded _
value (hex) Description
00 No additional explanation
01 Port Identifier not registered
02 Port Name not registered
03 Node Name not registered
04 Class of Service not registered
05 IP Address (Node) not registered
06 Initial Process Associator not registered
07 FC—4 TYPEs not registered
08 Symbolic Port Name not registered
09 Symbolic Node/Name not registered
0A Port Type:not registered
0B IP-Address (Port) not registered
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Table 27 — Reject CT_IU Reason code explanations

Encoded I
value (hex) Description
oC Fabric Port Name not registered
oD Hard Address not registered
OE FC-4 Descriptor not registered
OF FC-4 Features not registered
10 Access denied
11 Unacceptable Port Identifier
12 Data base empty
13 No object registered in the specified scope
14 Domain ID not present
15 Port number not present
16 No device attached
Others Reserved

The use of these codes is further defined as follows:

a)

b)

c)

d)

if a Name Server request is rejected by the’Name Server because of the identity of the requg
or, then the Reject CT_IU reason codesshall be ‘Unable to perform command request’, wit
reason code explanation of ‘Access denied’;

if a Name Server Query request is rejected by the Name Server because no Name Server
tries exist, then the Reject.CT “IU reason code shall be ‘Unable to perform command reque
with a reason code explanation of ‘Data base empty’;

if a Name Server Query request other than GA_NXT is rejected by the Name Server beca
the object specified*in the request is not found in the Name Server data base (within the sp
fied scope, inthe-case of GID_PT), then the Reject CT_IU reason code shall be ‘Unable to
form commandrequest’, with a reason code explanation that indicates that the specified obj
is not registered;

if alName Server GID_A Query request is rejected by the Name Server because the reques|
information is not found within the specified Domain_ID Scope, then the Reject CT_IU rea
code shall be ‘Unable to perform command request’, with a reason code explanation of ‘No
ject registered within the specified scope’;

bSt-
ha

en-

Ise
bCi-
er-
ect

ted
bon
pb-

if a Name Server Registration request is rejected by the Name Server because the Port Iden

tifi-

f)

er 1ails registration, then the Reject CT1_IU reason code shall be 'Unable to perform command

request’, with a reason code explanation of ‘Unacceptable Port Identifier’ or

additional uses may be defined for specific Name Server requests.
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5.2.5 Commands
5.2.5.1 Overview
The commands defined for the Name Server are summarized in table 23.
5.2.5.2 Query — Get all next (GA_NXT)
The GA_NXT is used by a requestor to obtain Name Server objects associated with a specific Port

Identifier. The Name Server shall return Name Server objects, not for the supplied Fibre Channel ad-
dress identifier, but for the next higher valued Port Identifier, registered with the Name Server. If there

are no registered Port Identifier higher valued than the value in the GA_NXT Request CT_IU, then
the Name Server shall return the Name Server objects for the lowest registered Port Identifier (If
there are no registered Name Server objects, then the Name Server shall reject the GA_NXT,\re-
quest. Fibre Channel address identifiers are treated as 24 bit unsigned entities for the purposes of
comparison.

NOTE No information is returned for WKAs, Domain Controller addresses, or Alias addresses!

To obtain all information on a specific Port Identifier a requestor may set the value of the Port Identifi-
er in the Request CT_IU to be one less than the Port Identifier for which information is sought.

The GA_NXT request may be used to find all registered Port Identifiers-in.the Fabric, by reissuing the
GA_NXT request, using the Port Identifier obtained from the Accept CT~IU, and then stopping when
the initially used Port Identifier threshold is recrossed.

The format of the GA_NXT Request CT_IU is shown in tabley28. The requestor supplies a Port Iden-
tifier using the format in 5.2.3.2, and the Name Server returns Name Server objects for the next high-
er valued Port Identifier.

Table 28 — GA_NXT.'Request CT_IU

. Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3

The format of the Aceept CT_IU to a GA_NXT request is shown in table 29. The format of the various
objects returnedds-defined in 5.2.3.

The Port Type field returns the registered value for the Port Type, or the null value if no Port Type is
registeredfor the Port Identifier.

The Rort Identifier field indicates the Name Server entry for which association and other objects are
returned.

The Port Name field returns the registered value for the Port Name, or the null value if no Port Name
is registered for the Port Identifier.
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The Length of Symbolic Port Name field shall contain a single byte unsigned value indicating the size

of the variable length Symbolic Port Name.

The Symbolic Port Name field returns the registered value for the Symbolic Port Name, or the null

value if no Symbolic Port Name is registered for the Port Identifier.

The Node Name field returns the registered value for the Node Name, or the null value if no Node

Name is registered for the Port Identifier.

The Length of Symbolic Node Name field shall contain a single byte unsigned value indicating
size of the variable length Symbolic Node Name.

the

The Symbolic Node Name field returns the registered value for the Symbolic Node Name, or the
value if no Symbolic Node Name is registered for the Port Identifier.

The Initial Process Associator field returns the registered value for the Initial Process Associator
the null value if no Initial Process Associator is registered for the Port Identifier.

hull

or

The IP Address (Node) field returns the registered value for the IP Address (Node), or the null valye if

no IP Address (Node) is registered for the Node related to the Port Identifier.

The Class of Service field returns the registered value for the Class of\Service object, or the null
ue if no Class of Service object is registered for the Port Identifier-

The FC—4 TYPEs object field returns the registered value forthe FC-4 TYPEs object, or the null
ue if no FC—4 TYPEs object is registered for the Port Identifier.

al-

al-

The IP Address (Port) field returns the registered value for the IP Address (Port), or the null value if

no IP Address (Port) is registered for the Port Identifier.

The Fabric Port Name field returns the registered value for the Fabric Port Name, or the null valde if

no Fabric Port Name is registered for the Port Identifier.
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The Hard Address field returns the registered value for the Hard Address, or the null value if no Hard
Address is registered for the Port Identifier.

Table 29 — Accept CT_IU to GA_NXT Request

ltem Size
bytes
CT_IU preamble see 4.3
Port Type 1
Port ldentitier 3
Port Name 8
Length of Symbolic Port Name (m) 1
Symbolic Port Name m
Reserved 255tom
Node Name 8
Length of Symbolic Node Name (n) 1
Symbolic Node Name n
Reserved 255ton
Initial Process Associator 8
IP Address (Node) 16
Class of Service 4
FC-4 TYPEs 32
IP Address (Fort) 16
Fabric-Port Name 8
Reserved 1
Hard Address 3

5.2.5.3 Query — Get identifiers (GID_A)

The Name Server shall, when it receives a GID_A request, return identifiers for the specified scope.
The format of the GID_A Request CT_IU is shown in table 30. The requestor supplies a Domain_ID

SCope that detfines the scope Tor which identrtiers are sought.

NOTE The identifiers returned by this request are not Port Identifier objects. The intended purpose of this com-
mand is to allow the Name Server user to determine which Domains and Areas are available for use in the
Scope field of other Queries.
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The Domain_ID Scope field specifies the scope of the request. If the Domain_ID Scope field is zero,
the Name Server shall return a list of Domain_IDs corresponding to registered Port Identifiers. If the
Domain_ID Scope field is non-zero, the Name Server shall return a list of Domain_IDs and Area_IDs
within the Domain specified by the Domain_ID Scope corresponding to registered Port Identifiers.

Table 30 — GID_A Request CT_IU

Item Size
bytes
CT_IU preamble see 4.3
Reserved 1
Domain_ID Scope 1
Reserved 2

The formats of the reply Accept CT_IU to a GID_A request are shown in tahle31 and table 32.

One or more identifiers are returned. Each returned identifier is preceded by an 8 bit Control figld.

The format of the Control field is
e Bit 7 is set to zero if the identifier following the Control field. is\not the last identifier to be returped
by the Accept CT_IU; the bit is set to one if the identifier following the Control field is the last iden-
tifier returned by the Accept CT_IU and

+ Bits 6 to O are reserved.

The identifiers may be returned in any order and’the order may be different for every request even if
the same identifiers are returned and the requestor is the same.

Table 31 — Accept CT_IUL¢’GID_A Request, Domain_ID Scope is zero

Size
Iltem bytes
C¥#_IU preamble see 4.3
Control (Orrr rrrr) 1
Domain_ID #1 1
Reserved 2
Controb{d rrr rrry) 1
Domain_ID #n 1
Reserved 2
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Table 32 — Accept CT_IU to GID_A Request, Domain_ID Scope is non-zero

tem Size
bytes
CT_IU preamble see 4.3
Control Orrrrrrr) 1
Requested Domain_ID #1 1
Area_ID #1 1
Reserved 1
Control (L rrr rrrr) 1
Requested Domain_ID #n 1
Area_ID #n 1,
Reserved 1

5.2.5.4 Query — Get port name (GPN_ID)

The Name Server shall, when it receives a GPN_ID-request, return the registered Port Name object
for the specified Port Identifier. The format of th& 'GPN_ID Request CT_IU is shown in table 33. The
requestor supplies the Port Identifier for which.the Port Name is sought.

Table 33=GPN_ID Request CT_IU

ltem Size
bytes
CI*_IU preamble see 4.3
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GPN_ID request is shown in table 34.
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The Port Name field returns the registered value for the Port Name.

Table 34 — Accept CT_IU to GPN_ID Request

| Size

tem bytes
CT_IU preamble see 4.3
Port Name 8

5.2.5.5 Query — Get node name (GNN_ID)

The Name Server shall, when it receives a GNN_ID request, return the registered Node Name obj
for the specified Port Identifier. The format of the GNN_ID Request CT_IU is shown in table 35. T

requestor supplies the Port Identifier for which the Node Name is sought.

Table 35 - GNN_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see4.3
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GNN_ID request is shown in table 36.

The Node Name field returns the registered value for the Port Identifier.

Table 36 — AcCept CT_IU to GNN_ID Request

Item

Size
bytes

C¥_IU preamble

see 4.3

Node Name

8

ect
'he
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5.2.5.6 Query — Get class of service (GCS_ID)

The Name Server shall, when it receives a GCS_ID request, return the registered Class of Service
object for the specified Port Identifier. The format of the GCS_ID Request CT_IU is shown in table
37. The requestor supplies the Port Identifier for which the Class of Service object is sought.

Table 37 — GCS_ID Request CT_IU

ltemn Size
bytes
CT 1Ll preamble see 43
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GCS_ID request is shown in table 38.

The Class of Service field returns the registered value for the Class of Service object.

Table 38 — Accept CT_IU to GCS_ID Request

It Size
em bytes
CT_IU preamble see 4.3
Class of Service 4

5.2.5.7 Query — Get FC-4 TYPEs (GFT_ID)

The Name Server shall, when it receives a GFT_ID request, return the registered FC-4 TYPESs ob-
ject for the specified Port Identifier. The fermat of the GFT_ID Request CT_IU is shown in table 39.
The requestor supplies the Port Identifier for which the FC—4 TYPEs object is sought.

Tiabte 39 — GFT_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GFT_ID request is shown in table 40.
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The FC—4 TYPEs field (see 5.2.3.8) returns the registered value for the FC-4 TYPEs.

Table 40 — Accept CT_IU to GFT_ID Request

| Size

tem bytes
CT_IU preamble see 4.3
FC-4 TYPEs 32

5.2.5.8 Query — Get symbolic port name (GSPN_ID)

The Name Server shall, when it receives a GSPN_ID request, return the registered Symbolic Hort
Name for the specified Port Identifier. The format of the GSPN_ID Request CT_IU is shown in table

41. The requestor supplies the Port Identifier for which the Symbolic Port Name is sought.

Table 41 — GSPN_ID Request CT_IU

ltem Size
bytes
CT_IU preamble s€e'4.3
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GSPN_ID request is shown in table 42.

The Name length field shall contain a single<byte unsigned value indicating the size of the varig

length Symbolic Port Name.

The Symbolic Port Name field returns,the registered Symbolic Port Name for the specified Port Id

tifier.

Table 42 — Accept CT_IU to GSPN_ID Request

ltem Size
bytes
CT_IU preamble see 4.3
Name length (m) 1
Symbolic Port Name m

Reserved

255tom

ble
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5.2.5.9 Query — Get port type (GPT_ID)

The Name Server shall, when it receives a GPT_ID request, return the registered Port Type for the
specified Port Identifier. The format of the GPT_ID Request CT_IU is shown in table 43. The request-
or supplies the Port Identifier for which the Port Type is sought.

Table 43 — GPT_ID Request CT_IU

ltemn Size
bytes
CT 1Ll preamble see 43
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GPT_ID request is shown in table 44.

The Port Type field returns the registered Port Type for the specified Port Identifier:

Table 44 — Accept CT_IU to GPT_ID Request

ltem Size
bytes
CT_IU preamble see 4.3
Port Type 1
Reserved 3

5.2.5.10 Query — Get IP address (Port) (GIPP_ID)

The Name Server shall, when it receives ‘a GIPP_ID request, return the registered IP Address (Port)
for the specified Port Identifier. The farmat of the GIPP_ID Request CT_IU is shown in table 45. The
requestor supplies the Port Identifier for which the IP Address (Port) is sought.

Table 45 — GIPP_ID Request CT_IU

Size
Item bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3

I'ne tormat of the Accept C1_TU to a GIFP_ID request Is shown In table 46.
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The IP Address (Port) field returns the registered value for the IP Address (Port).

Table 46 — Accept CT_IU to GIPP_ID Request

| Size

tem bytes
CT_IU preamble see 4.3
IP Address (Port) 16

5.2.5.11 Query — Get tabric port name (GFPN_ID)

The Name Server shall, when it receives a GFPN_ID request, return the registered Fabric Port Na|
object for the specified Port Identifier. The format of the GFPN_ID Request CT_IU is shownh in ta
47. The requestor supplies the Port Identifier for which the Fabric Port Name is sought.

Table 47 — GFPN_ID Request CT_IU

ltem Size
bytes
CT_IU preamble s€e'4.3
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GFPN_ID request is shown in table 48.

The Fabric Port Name field returns the registered value for the Fabric Port Name.

Table 48 — Acgept CT_IU to GFPN_ID Request

Size

Iltem bytes

C¥#_IU preamble see 4.3

Fabric Port Name 8

me
ble
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5.2.5.12 Query — Get hard address (GHA_ID)

The Name Server shall, when it receives a GHA _ID request, return the registered Hard Address ob-
ject for the specified Port Identifier. The format of the GHA_ID Request CT_IU is shown in table 49.
The requestor supplies the Port Identifier for which the Hard Address is sought.

Table 49 — GHA_ID Request CT_IU

ltemn Size
bytes
CT 1Ll preamble seed3
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GHA_ID request is shown in table 50.

The Hard Address field returns the registered value for the Hard Address.

Table 50 — Accept CT_IU to GHA_ID Request

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Hard Address 3

5.2.5.13 Query — Get FC-4 descriptors (GED-ID)

The Name Server shall, when it receives a GFD_ID request, return the registered FC-4 Descriptor(s)
for the specified Port Identifier and FC-4 TYPEs. The format of the GFD_ID Request CT_IU is shown
in table 51. The requestor suppliésthe Port Identifier and FC-4 TYPEs for which the FC-4 Descrip-
tor(s) are sought.

Table 51 — GFD_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
FC=4 TYPES 32
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The format of the Accept CT_IU to a GFD_ID request is shown in table 52. The Accept CT_IU shall
contain the number of FC-4 Descriptors requested (as indicated by the FC-4 TYPEs field). The FC-4

Descriptors shall be returned in ascending TYPE order.

The Descriptor length field shall contain a single byte unsigned value indicating the size of the vari-

able length FC-4 Descriptor.

The FC-4 Descriptor field returns the registered FC-4 Descriptor for the specified Port Identifier and

FC-4 TYPE.

Table 52 — Accept CT_IU to GFD_ID Request

ltem Size
bytes
CT_IU preamble see 4.3
Descriptor length (m) #1 1
FC-4 Descriptor #1 m
Reserved 255 tom
Descriptor length (m) #n 1
FC-4 Descriptor #n m
Reserved 255tom

NOTE There is no distinction between a FC-4 DgSeriptor that has not been registered and an FC-4 Descri

that has been registered with zero length.

5.2.5.14 Query — Get FC—4 Features (GFF_ID)

The Name Server shall, when.itreceives a GFF_ID request, return the registered FC—4 Features
ject for the specified Port Identifier. The format of the GFF_ID Request CT_IU is shown in table
The requestor supplies the Port Identifier for which the FC—4 Features’ object is sought.

Table 53 — GFF_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3

btor

bb-
53.

The format of the Accept CT_IU to a GFF_ID request is shown in table 54.
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The FC—4 Features field (see 5.2.3.15) returns the registered value for the FC—4 Features.

Table 54 — Accept CT_IU to GFF_ID Request

| Size

tem bytes
CT_IU preamble see 4.3
FC—4 Features 128

5.2.5.15 Query — Get port identitier (GID_PN)

The Name Server shall, when it receives a GID_PN request, return the Port Identifier associatedwith
the specified Port Name. The format of the GID_PN Request CT_IU is shown in table 55. The re-
questor supplies the Port Name for which the Port Identifier is sought.

Table 55 - GID_PN Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Port Name 8

The format of the Accept CT_IU to a GID_PN request is shown.n table 56.

The Port Identifier field returns the registered Port Identifier value for the specified Port Name.

Table 56 — Accept CT «U'to GID_PN Request

. Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
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5.2.5.16 Query — Get IP address (Port) (GIPP_PN)

- 86 -

The Name Server shall, when it receives a GIPP_PN request, return the registered IP Address (Port)
for the specified Port Name. The format of the GIPP_PN Request CT_IU is shown in table 57. The re-
questor supplies the Port Name for which the IP Address (Port) is sought.

Table 57 — GIPP_PN Request CT_IU

The format of the Accept CT_IU to a GIPP_PN request is shown in table 58.

The IP Address (Port) field returns the registered value for the IP Address (Port):

It Size
em bytes
(‘T_III pmamhlp sead’
Port Name 8

Table 58 — Accept CT_IU to GIPP_PN Request

It Size
em bytes
CT_IU preamble see 4.3
IP Address (Port) 16

5.2.5.17 Query — Get Port Identifiers (GID_NN)

The Name Server shall, when it receives a GID__NN request, return all Port Identifiers registered
the specified Node Name. The format of the GID_NN Request CT_IU is shown in table 59. The
questor supplies the Node Name for which associated Port Identifiers are sought.

Table 59 — GID_NN Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Node Name 8

The formyat)of the Accept CT_IU to a GID_NN request is shown in table 60.

One or more Port Identifiers are returned. Each returned Port Identifier is preceded by an 8 hit C

trobfield. The format of the Control field is

a)

Bit 7 is set to zero if the Port Identifier following the Control field is not the last Port Identifie

for

[ to

be returned by the Accept C1_IU; the DIt Is set to one It the Fort ldentfier tollowing the Con

field is the last Port Identifier returned by the Accept CT_IU and

trol
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b) Bits 6 to 0 are reserved.

Table 60 — Accept CT_IU to GID_NN Request

Size
Item bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port Identifier #1 3
Control (1 rrr rrrr) 1
Port Identifier #n 3

The Port Identifiers may be returned in any order and the order may be_différent for every request
even if the same Port Identifiers are returned and the requestor is the same.

5.2.5.18 Query — Get port names (GPN_NN)

The Name Server shall, when it receives a GPN_NN request;return a list of Port Identifiers and Port
Names registered for the specified Node Name. The format of the GPN_NN Request CT_IU is shown
in table 61. The requestor supplies the Node Name farwhich associated Port Identifiers and Port
Names are sought.

Table 61 — GPNuNN Request CT_IU

; Size
em bytes
CT_IU preamble see 4.3
Node Name 8

The format of the Accept.CT_IU to a GPN_NN request is shown in table 62.

One or more Portiddentifiers and Port Names, registered for the specified Node Name, are returned.
Each returned‘Port Identifier and Port Name is preceded by an 8 bit Control field. The format of the
Control field is

« Bit¥-is'set to zero if the Port Identifier and Port Name following the Control field is not the last Port
[dentifier and Port Name to be returned by the Accept CT_IU; the bit is set to one if the Port Iden-
tifier and Port Name following the Control field is the last Port Identifier and Port Name returned by

The Accept CT_TU and

+ Bits 6 to O are reserved.
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The Port Identifiers and Port Names may be returned in any order and the order may be different for
every request even if the same Port Identifiers and Port Names are returned and the requestor is the
same.

Table 62 — Accept CT_IU to GPN_NN Request

ltem Size
bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port Identifier #1 3
Reserved 4
Port Name #1 8
Control (1 rrrrrrr) 1
Port Identifier #n 3
Reserved 4
Port Name #n 8

5.2.5.19 Query — Get IP address (Node)(GIP_NN)

The Name Server shall, when it receives a GIP_NN request, return the registered IP Address (Nofe)
for the specified Node Name. Theformat of the GIP_NN Request CT_IU is shown in table 63. The|re-
questor supplies the Node Name for which the IP Address (Node) is sought.

Table 63 — GIP_NN Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Node Name 8

The format of the Accept CT_IU to a GIP_NN request is shown in table 64.
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The IP Address (Node) field returns the registered value for the IP Address (Node).

Table 64 — Accept CT_IU to GIP_NN Request

| Size

tem bytes
CT_IU preamble see 4.3
IP Address (Node) 16

5.2.5.20 Query — Get Initial process assoclator (GIPA_NN)

The Name Server shall, when it receives a GIPA_NN request, return the registered Initial Progess
Associator object for the specified Node Name. The format of the GIPA_NN Request CT_IU isrsshown
in table 65. The requestor supplies the Node Name for which the Initial Process Associatoriis sought.

Table 65 — GIPA_NN Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Node Name 8

The format of the Accept CT_IU to a GIPA_NN request is shown in table 66.

The Initial Process Associator field returns the registéred Initial Process Associator object for the
specified Node Name.

Table 66 — Accept CTalU to GIPA_NN Request

" Size
em bytes
CT_IU preamble see 4.3
Initial Process Associator 8

5.2.5.21 Query — Get-symbolic node name (GSNN_NN)

The Name Servet-shall, when it receives a GSNN_NN request, return the registered Symbolic Node
Name object for the specified Node Name. The format of the GSNN_NN Request CT_IU is shown in
table 67. Thedrequestor supplies the Node Name for which the Symbolic Node Name is sought.

Table 67 — GSNN_NN Request CT_IU

Size

hviac
oytocS

Item

CT_IU preamble see 4.3

Node Name 8
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The format of Accept CT_IU to a GSNN_NN request is shown in table 68.

The Name length field shall contain a single byte unsigned value indicating the size of the variable
length Symbolic Node Name.

The Symbolic Node Name field returns the registered Symbolic Node Name object for the specified
Node Name.

Table 68 — Accept CT_IU to GSNN_NN Request

Size
ltem -
lJ_yI.CQ
CT_IU preamble see 4.3
Name length (n) 1
Symbolic Node Name n
Reserved 255ton

5.2.5.22 Query — Get node name (GNN_IP)

The Name Server shall, when it receives a GNN_IP request, return’the registered Node Name object
for the specified IP Address (Node). The format of the GNN_ [P 'Request CT_IU is shown in table [69.
The requestor supplies the IP Address (Node) for which the’Port Name is sought.

Table 69 — GNN_IP-Request CT_IU

It Size
W bytes
CT_IU preamble see 4.3
IP Address (Node) 16

The format of the Accept CT_IU to a GNN_IP request is shown in table 70.

The Node Name fieldreturns the registered Node Name.

Table 70 — Accept CT_IU to GNN_IP Request

It Size
em bytes
CT_IU preamble see 4.3
Node Name 8

5.2.5.23 Query — Get initial process associator (GIPA_TP)

The Name Server shall, when it receives a GIPA_IP request, return the registered Initial Process As-
sociator object for the specified IP Address (Node). The format of the GIPA_IP Request CT_IU is
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shown in table 71. The requestor supplies the IP Address (Node) for which the Initial Process Associ-
ator is sought.

Table 71 — GIPA_IP Request CT_IU

| Size

tem bytes
CT_IU preamble see 4.3
IP Address (Node) 16

The format of the Accept CT_IU to a GIPA_IP request is shown in table 72.

The Initial Process Associator field returns the registered value for the Initial Process Associator:

Table 72 — Accept CT_IU to GIPA_IP Request

It Size
em bytes
CT_IU preamble see 4.3
Initial Process Associator 8

5.2.5.24 Query — Get port identifiers (GID_FT)

The Name Server shall, when it receives a GID_FT request; return all Port Identifiers having regis-
tered support for the specified FC-4 TYPE. The formatfthe GID_FT Request CT_IU is shown in ta-
ble 73. The requestor supplies the FC-4 TYPE ¢ode (see FC-FS) for which supporting Port
Identifiers are sought.

NOTE 1 The TYPE is specified as an 8-bit encoded FC-FS value, not as an FC-4 TYPE object.

The Domain_ID Scope and Area_ID Scope fields specify the scope of the request. If both the
Domain_ID Scope and the Area_ID;Scope fields are zero, the Name Server shall return all Port Iden-
tifiers having registered support forjthe specified FC—4 TYPE code. If the Domain_ID Scope field is
non-zero and the Area_ID Scape-field is zero, the Name Server shall return Port Identifiers within the
specified Domain having registered support for the specified FC—4 TYPE code. If the Area_ID Scope
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field is non-zero, the Name Server shall return Port Identifiers within the specified Domain and Area

having registered support for the specified FC—4 TYPE code.

NOTE 2  Suitable values for the Domain_ID Scope and Area_ID Scope fields may be discovered using the

GID_A query.

Table 73 — GID_FT Request CT_IU

ltem Size
bytes
CT IU preamble see 4.3
Reserved 1
Domain_ID Scope 1
Area_ID Scope 1
FC-4 TYPE Code 1

The format of the Accept CT_IU to a GID_FT request is shown in table/74-

One or more Port Identifiers, having registered support for the specified FC—4 TYPE, are return
Each returned Port Identifier is preceded by an 8 bit Control fieldk, The format of the Control field is

e Bit 7 is set to zero if the Port Identifier following the Coftrol field is not the last Port Identifier to| be

returned by the Accept CT_IU; the bit is set to one ifthe Port Identifier following the Control fiel
the last Port Identifier returned by the Accept CTolUand

+ Bits 6 to O are reserved.

The Port Identifiers may be returned in any*order and the order may be different for every requ
even if the same Port Identifiers are returhed and the requestor is the same.

Table 74— Accept CT_IU to GID_FT Request

ltem Size
bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port Identifier #1 3
Control (L rrr rrrr) 1

H is

est

Port Identifier #n
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5.2.5.25 Query — Get port names (GPN_FT)

The Name Server shall, when it receives a GPN_FT request, return a list of Port Identifiers and Port
Names having registered support for the specified FC—4 TYPE. The format of the GPN_FT Request
CT_IU is shown in table 75. The requestor supplies the FC—4 TYPE code (see FC-FS) for which sup-
porting Port Identifiers and Port Names are sought.

NOTE 1 The TYPE is specified as an 8-bit encoded FC-FS value, not as an FC-4 TYPE object.

The Domain_ID Scope and Area_ID Scope fields specify the scope of the request. If both the
Domain_ID Scope and the Area_ID Scope fields are zero, the Name Server shall return all Port Iden-

tifters and Port Names having registered support for the specified FC-4 TYPE code. If the
Domain_ID Scope field is non-zero and the Area_ID Scope field is zero, the Name Server shall returh
Port Identifiers and Port Names within the specified Domain having registered support for the speci-
fied FC—4 TYPE code. If the Area_ID Scope field is non-zero, the Name Server shall return Port Iden-
tifiers and Port Names within the specified Domain and Area having registered suppart-for the
specified FC—4 TYPE code.

NOTE 2  Suitable values for the Domain_ID Scope and Area_ID Scope fields may be discovered using the
GID_A query.

Table 75 — GPN_FT Request CT_IU

tem SiZe
bytes
CT_IU preamble see 4.3
Reserved 1
Domain_ID Scope 1
Area_ID Scope 1
FC-4 TYPE 1

The format of the Accept CT_IU to a GPN_FT request is shown in table 76.

One or more Port Identifiers;and Port Names, having registered support for the specified FC-4
TYPE, are returned. Each-~+eturned Port Identifier and Port Name is preceded by an 8 bit Control
field. The format of the Control field is

e Bit 7 is set to zero-if the Port Identifier and Port Name following the Control field is not the last Port
Identifier and ®ort Name to be returned by the Accept CT_IU; the bit is set to one if the Port Iden-
tifier and Port)Name following the Control field is the last Port Identifier and Port Name returned by
the Accept CT_IU and

+ Bits:6+0 O are reserved.
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The Port Identifiers and Port Names may be returned in any order and the order may be different for
every request even if the same Port Identifiers and Port Names are returned and the requestor is the
same.

Table 76 — Accept CT_IU to GPN_FT Request

ltem Size
bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port Identifier #1 3
Reserved 4
Port Name #1 8
Control (L rrrrrrr) 1
Port Identifier #n 3
Reserved 4
Port Name #n 8

5.2.5.26 Query — Get node names (GNNIFT)

The Name Server shall, when it receives a GNN_FT request, return a list of Port Identifiers and Node
Names having registered supportfor the specified FC—4 TYPE. The format of the GNN_FT Reqyest
CT_IU is shown in table 77. Thelrequestor supplies the FC—4 TYPE code (see FC-FS) for which sup-
porting Port Identifiers and Node Names are sought.

NOTE The TYPE is spegified as an 8-bit encoded FC-FS value, not as an FC-4 TYPE object.

The Domain_ID-Scope and Area_ID Scope fields specify the scope of the request. If both the
Domain_ID Scope€ and the Area_ID Scope fields are zero, the Name Server shall return all Port Iden-
tifiers anddNode Names having registered support for the specified FC-4 TYPE code. If the
Domain.4D)Scope field is non-zero and the Area_ID Scope field is zero, the Name Server shall return
Port Identifiers and Node Names within the specified Domain having registered support for the spec-
ified"FC—4 TYPE code. If the Area_ID Scope field is non-zero, the Name Server shall return Hort
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Identifiers and Node Names within the specified Domain and Area having registered support for the
specified FC-4 TYPE code.

NOTE Suitable values for the Domain_ID Scope and Area_ID Scope fields may be discovered using the
GID_A query.

Table 77 — GNN_FT Request CT_IU

ltem Size
bytes
CT IU preamble see 4.3
Reserved 1
Domain_ID Scope 1
Area_ID Scope 1
FC-4 TYPE 1

The format of the Accept CT_IU to a GNN_FT request is shown in table 78.

One or more Port Identifiers and Node Names, having registered support for the specified FC-4
TYPE, are returned. Each returned Port Identifier and Node Name is preceded by an 8 bit Control
field. The format of the Control field is:

e Bit 7 is set to zero if the Port Identifier and Node Name/following the Control field is not the last
Port Identifier and Node Name to be returned by the Accept CT_IU; the bit is set to one if the Port
Identifier and Node Name following the Control field:is)the last Port Identifier and Node Name re-
turned by the Accept CT_IU and

+ Bits 6 to O are reserved.
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The Port Identifiers and Node Names may be returned in any order and the order may be different for
every request even if the same Port Identifiers and Node Names are returned and the requestor is
the same.

Table 78 — Accept CT_IU to GNN_FT Request

Size

Item bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port Identifier #1 3
Reserved 4
Node Name #1 8
Control (Lrrrrrrr) 1
Port Identifier #n 3
Reserved 4
Node Name #n 8

5.2.5.27 Query — Get port identifiers (GID* PT)

The Name Server shall, when it receives a GID_PT request, return all Port Identifiers having regis-
tered support for the specified Rort*Type. If the specified Port Type is equal to ‘Nx_Port’, then the
Name Server shall return all PorvIdentifiers that have registered Port Types with an unsigned value
of less than 80h (e.g., Port Identifiers for all registered Unidentified ports, N_Ports, NL_Ports,
F/NL_Ports). The format,of the GID_PT Request CT_IU is shown in table 79. The requestor supplies
the Port Type for which'supporting Port Identifiers are sought.

The Domain_ID-Scope and Area_ID Scope fields specify the scope of the request. If both the
Domain_ID Scope€ and the Area_ID Scope fields are zero, the Name Server shall return all Port Iden-
tifiers having-registered support for the specified Port Type. If the Domain_ID Scope field is non-zgro
and the Area_ID Scope field is zero, the Name Server shall return Port Identifiers within the specified
Domainchaving registered support for the specified Port Type. If the Area_ID Scope field is non-zgro,
the/Name Server shall return Port Identifiers within the specified Domain and Area having registefed
support for the specified Port Type.

NOTE Suitable values for the Domain_ID Scope and Area_ID Scope fields may be discovered using [the

GID_ATqUETy-
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Table 79 — GID_PT Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Port Type 1
Domain_ID Scope 1
Area_ID Scope 1
Reserved 1

The format of the Accept CT_IU to a GID_PT request is shown in table 80.

One or more Port Identifiers, having registered as the specified Port Type, are returned. Each re-
turned Port Identifier is preceded by an 8 bit Control field. The format of the £ontrol field is

Bits 6 to O are reserved.

Bit 7 is set to zero if the Port Identifier following the Control field is net.the last Port Identifier to be
returned by the Accept CT_IU; the bit is set to one if the Port Identifier following the Control field is
the last Port Identifier returned by the Accept CT_IU and

The Port Identifiers may be returned in any order andithe order may be different for every request
even if the same Port Identifiers are returned and theequestor is the same.

Table 80 — Accept CR IU to GID_PT Request

o Size
bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port Identifier #1 3
Control (L rrr rrrr) 1
Port Identifier #n 3
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5.2.5.28 Query — Get port identifier (GID_IPP)

The Name Server shall, when it receives a GID_IPP request, return the Port Identifier having regis-
tered the specified IP Address (Port). The format of the GID_IPP Request CT_IU is shown in table
81. The requestor supplies the IP Address (Port) for which a Port Identifier is sought.

Table 81 — GID_IPP Request CT_IU

It Size
em bytes
CT 1Ll preamble seed3
IP Address (Port) 16

The format of the Accept CT_IU to a GID_IPP request is shown in table 82.

Table 82 — Accept CT_IU to GID_IPP Request

ltem Size
bytes
CT_IU preamble see4.3
80h 1
Port Identifier #n 3

NOTE In previous standards this payload was a list of\Port Identifiers, but this violates the requirement of
uniqueness of IP addresses in a subnet (see RFC 791).

5.2.5.29 Query — Get port name (GPN_IPP)

The Name Server shall, when it receives a GPN_IPP request, return the registered Port Name object
for the specified IP Address (Port). The format of the GPN_IPP Request CT_IU is shown in table [83.
The requestor supplies the IP.,Address (Port) for which the Port Name is sought.

Table 83 — GPN_IPP Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
IP Address (Port) 16

The format of the Accept CT_IU to a GPN_IPP request is shown in table 84.
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The Port Name field returns the registered Port Name.

Table 84 — Accept CT_IU to GPN_IPP Request

| Size

tem bytes
CT_IU preamble see 4.3
Port Name 8

5.2.5.30 Query — Get port identifiers - Fabric port name (GID_FPN)

The Name Server shall, when it receives a GID_FPN request, return all Port Identifiers registered-for
the specified Fabric Port Name. The format of the GID_FPN Request CT_IU is shown in table”85.
The requestor supplies the Fabric Port Name for which associated Port Identifiers are sought:

Table 85 — GID_FPN Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Fabric Port Name 8

The format of the Accept CT_IU to a GID_FPN request is shawn in table 86.

One or more Port Identifiers are returned. Each returned Port Identifier is preceded by an 8 bit Con-
trol field. The format of the Control field is

e Bit 7 is set to zero if the Port Identifier followifig the Control field is not the last Port Identifier to be
returned by the Accept CT_IU; the bit is setto one if the Port Identifier following the Control field is
the last Port Identifier returned by the Aecept CT_IU and

+ Bits 6 to O are reserved.

Table'86 — Accept CT_IU to GID_FPN Request

ltem Size
bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port Identifier #1 3
Control (L rrr rrrr) 1
Port Identifier #n 3
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A single entry with a null Port Identifier with Control Bit 7 set to one indicates that there are no match-
ing entries. A single Port Identifier is returned when there is a single Nx_Port device attached. When
there are multiple NL_Port devices attached, the Port Identifiers may be returned in any order, and
the order may be different for every request even if the same Port Identifiers are returned and the re-
questor is the same.

5.2.5.31 Query — Get permanent port name - Port identifier (GPPN_ID)
The Name Server shall, when it receives a GPPN_ID request, return the Permanent Port Name ob-

ject for the specified Port Identifier. The format of the GPPN_ID Request CT_IU is shown in table 87.
The requestor supplies the Port Identifier for which the Permanent Port Name object is sought.

Table 87 — GPPN_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3

The format of the Accept CT_IU to a GPPN_ID request is shown\n table 88.

The Permanent Port Name field returns the registered valtie for the Permanent Port Name.

Table 88 — Accept CT_IU-to"GPPN_ID Request

It Size
W bytes
CT_IU preamble see 4.3
Permanent Port Name 8

5.2.5.32 Query — Get port identifiers (GID_FF)

The Name Server shalli;when it receives a GID_FF request, return all Port Identifiers having regis-
tered support for the specified TYPE code value and corresponding FC—4 Feature bits. The formalt of
the GID_FF Request CT_IU is shown in table 89. The requestor supplies the TYPE code and FG—4
Feature bits farwhich supporting Port Identifiers are sought. The format of the FC-4 Feature bits field
is

* Bits 7 to 4 are reserved and

«—Bits 3 to 0 contain the four FC-4 Feature bits for the specified TYPE code.

The Domain_ID Scope and Area_ID Scope fields specify the scope of the request. If both the

Domain_ID Scope and the Area_ID Scope fields are Zero, the Name Server shall return all Port 1den-
tifiers having registered for the specified TYPE code and FC—4 Feature bits. If the Domain_ID Scope
field is non-zero and the Area_ID Scope field is zero, the Name Server shall return Port Identifiers
within the specified Domain having registered for the specified TYPE code and FC—-4 Feature bits. If
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the Area_ID Scope field is non-zero, the Name Server shall return Port Identifiers within the specified
Domain and Area having registered for the specified TYPE code and FC—4 Feature bits.

NOTE Suitable values for the Domain_ID Scope and Area_ID Scope fields may be discovered using the
GID_A query.

Table 89 — GID_FF Request CT_IU

ltem Size
bytes
CT IU preamble see 4.3
Reserved 1
Domain_ID Scope 1
Area_ID Scope 1
Reserved 1
Reserved 2
FC-4 Feature bits 1
TYPE code 1

The format of the Accept CT_IU to a GID_FF request is shown.in table 90.

One or more Port Identifiers, having registered the specified FC—4 Features, are returned. Each re-
turned Port Identifier is preceded by an 8 bit Control figld. The format of the Control field is

e Bit 7 is set to zero if the Port Identifier followifg the Control field is not the last Port Identifier to be
returned by the Accept CT_IU; the bit is setto one if the Port Identifier following the Control field is
the last Port Identifier returned by the Aeccept CT_IU and

+ Bits 6 to O are reserved.
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The Port Identifiers may be returned in any order and the order may be different for every request
even if the same Port Identifiers are returned and the requestor is the same.

Table 90 — Accept CT_IU to GID_FF Request

ltem Size
bytes
CT_IU preamble see 4.3
Control (Orrr rrrr) 1
Port ldentitier #1 3
Control (L rrr rrrr) 1
Port Identifier #n 3

5.2.5.33 Query — Get port identifier (Domain/Port) (GID_DP)

The Name Server shall, when it receives a GID_DP request, return the Port Identifiers associated
with the specified Domain_ID and Physical Port Number. Theformat of the GID_DP Request CT| IU
is shown in table 91. The requestor supplies the Domain_l@ and Physical Port Number for which the
Port Identifiers are sought.

Table 91 — GID_DPyRequest CT_IU

ltem Size
bytes
CT_IU Preamble see 4.3
Domain_ID 1
Physical PorttNumber 2
reserved 1

The format of the“Accept CT_IU to a GID_DP request is shown in table 92. One or more Port Identifi-
ers are returned. Each returned Port Identifier is preceded by an 8 bit Control field. The format of the
Control field is

« Bit'7 is set to zero if the Port Identifier following the Control field is not the last Port Identifier to| be
returned by the Accept CT_IU; the bit is set to one if the Port Identifier following the Control field is
the last Port Identifier returned by the Accept CT_IU and

¢ Dbits o 10 U are reserved.
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The Port Identifier field returns the registered Port Identifier value for the specified Domain_ID and
Physical Port Number. The Port Identifiers may be returned in any order and the order may be differ-
ent for every request even if the same Port Identifiers are returned and the requestor is the same.

Table 92 — Accept CT_IU to GID_DP Request

tem Size
bytes
CT_IU Preamble see 4.3
Control (Orrrrrrr) 1
Port Identifier #1 3
Control (L rrrrrrr) 1
Port Identifier #n 3

5.2.5.34 Register port name (RPN_ID)

The RPN_ID Name Server request shall be used to associate a Port Name with a given Port Identifi-
er.

The Name Server shall accept RPN_ID requests received frof the Port with its address identifier
equal to the Port Identifier in the Request CT_IU, from the Linik/Service Facilitator or from the Fabric
Controller. Name Server may reject registration of the Port Name from any other source. The Fabric
may register the Port Name for a Port Identifier before explicit Fabric Login (FLOGI) has completed.

The Name Server shall not attempt validation of the Port Name object and shall accept any 64 bit val-
ue.

Deregistration may be accomplished by registering a null Port Name (see 5.2.3.3).

The format of the RPN_ID Request.CD U is shown in table 93.

Table 93 — RPN_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
Port Name 8
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The format of the RPN_ID Accept CT_IU is shown in table 94.

Table 94 — RPN_ID Accept CT_IU

Size

ltem bytes

CT_IU preamble see 4.3

5.2.5.35 Register node name (RNN_ID)

The RNN_ID Name Server request shall be used to associate a Node Name with a given Port ldenti-
fier.

The Name Server shall accept RNN_ID requests received from the Port with its addréss’identifier
equal to the Port Identifier in the Request CT_IU, from the Link Service Facilitator orifrom the Falpric
Controller. Name Server may reject registration of the Node Name from any othersource. The Falpric
may register the Node Name for a Port Identifier before explicit Fabric Login (FL@GI) has completed.

The Name Server shall not attempt validation of the Node Name object,and*shall accept any 64| bit
value.

Deregistration may be accomplished by registering a null Node Name (see 5.2.3.4).

The format of the RNN_ID Request CT_IU is shown in table 95.

Table 95 — RNN_ID Reguest CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
Node(Name 8

The format of the RNN-ID Accept CT_IU is shown in table 96.

Table 96 — RNN_ID Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

5.2.5.36 Register class of service (RCS_ID)

The RCS_ID Name Server request shall be used to record which Classes of Service are supported
by a given Port Identifier.
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The Name Server shall accept RCS_ID requests received from the Port with its address identifier
equal to the Port Identifier in the Request CT_IU, from the Link Service Facilitator or from the Fabric
Controller. Name Server may reject registration of the Class of Service from any other source. The
Fabric may register the Class of Service for a Port Identifier before explicit Fabric Login (FLOGI) has
completed.

The Name Server shall not attempt validation of the Class of Service object and shall accept any 32
bit value.

Deregistration may be accomplished by registering a null Class of Service object (see 5.2.3.5).

The format of the RCS_ID Request CT_IU Is shown In table 97.

Table 97 — RCS_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
Class of Service 4

The format of the RCS_ID Accept CT_IU is shown in table 98.

Table 98 — RCS_ID Accept CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3

5.2.5.37 Register FC—4 TYPEs (RETLID)

The RFT_ID Name Server request shall be used to record which FC-4 TYPEs are supported by a
given Port Identifier.

The Name Server shall accept RFT_ID requests received from the Port with its address identifier
equal to the Port Idéntifier in the Request CT_IU, from the Link Service Facilitator or from the Fabric
Controller. Name“Server may reject registration of FC-4 TYPEs from any other source.

The NameServer shall not attempt validation of the FC-4 TYPEs object and shall accept any 32 byte
value.

Dertegistration may be accomplished by registering a null FC—4 TYPESs object (see 5.2.3.8).
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The format of the RFT_ID Request CT_IU is shown in table 99.

Table 99 — RFT_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
FC—4 TYPEs 32

The format of the RFT_ID Accept CT_IU is shown in table 100.

Table 100 — RFT_ID Accept CT_IU

Size

Item bytes

CT_IU preamble seeq.3

5.2.5.38 Register symbolic port name (RSPN_ID)

The RSPN_ID Name Server request shall be used toassociate a Symbolic Port Name with a giyen
Port Identifier.

The Name Server may reject registration of the;Symbolic Port Name unless the registration is|at-
tempted by the Port with its address identifieriequal to the Port Identifier in the Request CT_IU.

The Name Server shall not attempt validation of the Symbolic Port Name object and shall accept any
value up to 255 bytes in length.

Deregistration may be accomplished by registering a null Symbolic Port Name object (see 5.2.3.9).

The format of the RSPN.ID. Request CT_IU is shown in table 101. The Name length field shall cpn-
tain a single byte unsignied value indicating the size of the variable length Symbolic Port Name.

Table 101 — RSPN_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
Name length (n) 1
Symbolic Port Name n
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The format of the RSPN_ID Accept CT_IU is shown in table 102.

Table 102 — RSPN_ID Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

If the RSPN_ID Name Server request is rejected by the Name Server because the Name length field
value does not match the size of the Symbolic Port Name in the Request CT_IU, then the Reject

CT_IU reason code shall be ‘Invalid U Size’, with a reason explanation code of ‘No additional expla;
nation’.

5.2.5.39 Register port type (RPT_ID)

The RPT_ID Name Server request shall be used to associate a Port Type with a given Port Identifier.
The Name Server shall accept RPT_ID requests received from the Port with its address identifier
equal to the Port Identifier in the Request CT_IU, from the Link Service Facilitator'or from the Fabric
Controller. Name Server may reject registration of the Port Type from any ether source. The Fabric
may register the Port Type for a Port Identifier before explicit Fabric Login (FLOGI) has completed.
The Name Server shall not attempt validation of the Port TYPESs object.ahd shall accept any 8 bit val-
ue. Although not precluded by the Name Server, a Port Identifier shalt not register its Port Type as an
Nx_Port.

Deregistration may be accomplished by registering a null-Rort Type object (see 5.2.3.11).

The format of the RPT_ID Request CT_IU is shown invtable 103.

Table 103 — RPTAID Request CT_IU

It Size
bytes
CT_IU preamble see 4.3
Reserved 1
Rort1dentifier 3
Port Type 1
Reserved 3

The format of the RPT_ID Accept CT_IU is shown in table 104.

Table 104 — RPT_ID Accept CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3
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5.2.5.40 Register IP address (Port) (RIPP_ID)

The RIPP_ID Name Server request shall be used to associate an IP Address (Port) with a given Port

Identifier.

The Name Server shall accept RIPP_ID requests received from the Port with its address identifier
equal to the Port Identifier in the Request CT_IU payload, from the Link Service Facilitator or from the
Fabric Controller. Name Server may reject registration of the IP Address (Port) from any other

source.

The Name Server shall not attempt validation of the IP Address object and shall accept any 128

bit

value.
Deregistration may be accomplished by registering a null IP Address (Port) object (see 5.2:3.6).

The format of the RIPP_ID Request CT_IU is shown in table 105.

Table 105 — RIPP_ID Request CT_IU)

Iltem Size
bytes
CT_IU preamble see'4.3
Reserved 1
Port Identifier 3
IP Address (Port) 16

The format of the RIPP_ID Accept CT_IU is shown in table 106.

Table 106/— RIPP_ID Accept CT_IU

Size

Iltem bytes

CT_MJ preamble see 4.3

5.2.5.41 Register hrard address (RHA_ID)

The RHA_ID Name Server request shall be used to associate a Hard Address with a given Port Id
tifier.

The Name Server shall accept RHA_ID requests received from the Port with its address identi
equal to the Port Identifier in the Request CT_IU payload, from the Link Service Facilitator or from

fier
the

Fabric Controller. Name Server may reject registration of the Hard Address from any other souice.

The Fabric may register the Hard Address for a Port Identifier before explicit Fabric Login (FLO
has completed.

GI)

The Name Server shall not attempt validation of the Hard Address object and shall accept any 3 byte

value.

Deregistration may be accomplished by registering a null Hard Address (see 5.2.3.13).
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The format of the RHA_ID Request CT_IU is shown in table 107.

Table 107 — RHA_ID Request CT_IU

item Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
Reserved 1
Hard Address 3

The format of the RHA_ID Accept CT_IU is shown in table 108.

Table 108 — RHA_ID Accept CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3

5.2.5.42 Register FC-4 descriptor (RFD_ID)

The RFD_ID Name Server request shall be used to assaociate one or more FC-4 Descriptors with a
given Port Identifier.

The Name Server may reject registration of the FC-4 Descriptor unless the registration is attempted
by the Port with its address identifier equal to'the Port Identifier in the Request CT_IU.

The Name Server shall not attempt validation of the FC-4 Descriptor object and shall accept any val-
ue up to 255 bytes in length.

Deregistration may be accomplished by registering a null FC-4 Descriptor object (see 5.2.3.14). Reg-
istration of an FC-4 Descriptar for a particular FC-4 TYPE shall not be affected by the subsequent
registration of an FC-4 Deseriptor for a different FC-4 TYPE.

NOTE For example_an“FC-4 Descriptor registration for FC-4 TYPE ‘A’, followed by an FC-4 Descriptor regis-
tration for FC-4 TYPEVB', results in FC-4 Descriptors registered for each FC-4 TYPEs ‘A’ and ‘B'.

The format.of.the RFD_ID Request CT_IU is shown in table 109. The Request CT_IU shall contain
the number'of FC-4 Descriptors requested (as indicated by the FC-4 TYPEs field). The FC-4 Descrip-
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tors shall be supplied in ascending TYPE order. The Descriptor length field shall contain a single b
unsigned value indicating the size of the variable length FC-4 Descriptor.

Table 109 — RFD_ID Request CT_IU

yte

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port ldentitier 3
FC—4 TYPEs 32
Descriptor length (m) #1 1
FC-4 Descriptor #1 m
Reserved 255tom
Descriptor length (m) #n 1
FC-4 Descriptor #n m
Reserved 255tom

The format of the RFD_ID Accept CT_IU is shown in table 110.

Table 110w= RFD_ID Accept CT_IU

Size

Iltem bytes

CT_J\preamble see 4.3

If the RFD_ID Name, Server request is rejected by the Name Server because the Descriptor len
field value does not match the size of the FC-4 Descriptor in the Request CT_IU, then the Rej

gth
ect

CT_IU reason cedeshall be ‘Invalid IU Size’, with a reason explanation code of ‘No additional expla-

nation’.
5.2.5.43 ‘Register FC—4 Features (RFF_ID)

The RFF_ID Name Server request shall be used to record the FC-4 Features for a specified TY|
that is supported by a given Port Identifier.

The Name Server shall accept RFF_ID requests received from the Port with its address identi

fier

€qual to the Port 1dentiiier in the Request CT_TU, from the LINK Service Facilitator or irom the Fa
Controller. Name Server may reject registration of the FC-4 Features from any other source.

re

The Name Server shall not attempt validation of the FC-4 Features object and shall accept any

32 byte value.
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Deregistration may be accomplished by registering a value of zero for the FC-4 Feature bits.
The format of the RFF_ID Request CT_IU is shown in table 111.

Table 111 — RFF_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3
Reserved 2
FC-4 Feature bits 1
TYPE code 1

The requestor supplies the TYPE code and FC—-4 Feature bits to be registered>~Fhe format of the FC-
4 Feature bits field is

a) Bits 7 to 4 are reserved and
b)  Bits 3 to 0 contain the four FC-4 Feature bits for the specified TYPE code.

The format of the RFF_ID Accept CT_IU is shown in table\112.

Table 112 — RFF_ID-Accept CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3

5.2.5.44 Register IP Address (Node) (RIP_NN)

The RIP_NN Name Serverrequest shall be used to associate an IP Address (Node) with a given
Node Name.

Attempts at registration” of an IP Address (Node) shall be rejected by the Name Server unless Node
Name registration-hias been successfully completed (see 5.2.5.35). The Name Server may reject reg-
istration of the\IP Address (Node) unless the registration is attempted by one of the Port Identifiers
associated.with the Node Name in the Request CT_IU payload.

The Nameé Server shall not attempt validation of the IP Address object and shall accept any 128 bit
valde

Deregistration may be accomplisned by registernng a null TP Address (NOoJde) ODject (See 5.2.3.6).
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The format of the RIP_NN Request CT_IU is shown in table 113.

Table 113 — RIP_NN Request CT_IU)

Item Size
bytes
CT_IU preamble see 4.3
Node Name 8
IP Address (Node) 16

The format of the RIP_NN Accept CT_IU is shown in table 114.

Table 114 — RIP_NN Accept CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3

If the RIP_NN Name Server request is rejected by the Name Sepverbecause the Node Name is
registered with the Name Server, then the Reject CT_IU reason-code shall be ‘Unable to perfq
command request’, with a reason code explanation of ‘Node Name not registered’.

5.2.5.45 Register initial process associator (RIPA_NN)

The RIPA_NN Name Server request shall be used.to associate an Initial Process Associator wit
given Node Name.

Attempts at registration of an Initial Proces$*Associator shall be rejected by the Name Server unl
Node Name registration has been successfully completed (see 5.2.5.35). The Name Server may
ject registration of the Initial Process,Associator unless the registration is attempted by one of
Port Identifier associated with the Node Name in the Request CT_IU payload.

The Name Server shall not @attempt validation of the Initial Process Associators object and shall
cept any 8 byte value.

Deregistration may-be’ accomplished by registering a null Initial Process Associator object (s
5.2.3.7).

The format®f,the RIPA_NN Request CT_IU is shown in table 115.

Table 115 — RIPA_NN Request CT_IU

not

h a

PSS
re-
the

ee

ltem Size
bytes
CT_1U preamble see 43
Node Name 8
Initial Process Associator 8
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The format of the RIPA_NN Accept CT_IU is shown in table 116.

Table 116 — RIPA_NN Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

If the RIPA_NN Name Server request is rejected by the Name Server because the Node Name is not
registered with the Name Server, then the Reject CT_IU reason code shall be ‘Unable to perform

command request’, with a reason code explanation of ‘Node Name not registered’.
5.2.5.46 Register symbolic node name (RSNN_NN)

The RSNN_NN Name Server request shall be used to associate a Symbolic Node Name witha given
Node Name.

Attempts at registration of a Symbolic Node Name shall be rejected by the Name Séxver unless Node
Name registration has been successfully completed (see 5.2.5.35). The Name Server may reject reg-
istration of the Symbolic Node Name unless the registration is attempted by.one’of the Port Identifier
associated with the Node Name in the Request CT_IU payload.

The Name Server shall not attempt validation of the Symbolic Node\Name object and shall accept
any value up to 255 bytes in length.

Deregistration may be accomplished by registering a null Symbaglic Node Name object (see 5.2.3.10).

The format of the RSNN_NN Request CT_IU is shownintable 117. The Name length field shall con-
tain a single byte unsigned value indicating the size af’the variable length Symbolic Node Name.

Table 117 — RSNN: NN Request CT_IU

tem Size
bytes
CT_IU preaimble see 4.3
NodeName 8
Narrie length (n) 1
Symbolic Node Name n

The format.of.ithe RSNN_NN Accept CT_IU is shown in table 118.

Table 118 — RSNN_NN Accept CT_IU

Size

hviac
oytocs

Item

CT_IU preamble see 4.3
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If the RSNN_NN Name Server request is rejected by the Name Server because the Node Name is
not registered with the Name Server, then the Reject CT_IU reason code shall be ‘Unable to perform
command request’, with a reason code explanation of ‘Node Name not registered’.

If the RSNN_NN Name Server request is rejected by the Name Server because the Name length
field value does not match the size of the Symbolic Node Name in the Request CT_IU, then the Re-
ject CT_IU reason code shall be ‘Invalid IU Size’, with a reason code explanation of ‘No additional ex-
planation’.

5.2.5.47 Remove all (DA_ID)

The DA_ID shall be used to delete all entries and associations tor a given Port Identifier in the Name
Server's data base.

The Name Server shall accept DA_ID requests received from the Port with its addréss identifier
equal to the Port Identifier in the Request CT_IU payload, from the Link Service Facilitator or from the
Fabric Controller. Name Server may reject a DA_ID request from any other source,

The Fabric should not issue the DA_ID Name Server request, unless the address identifier is|re-
moved as a Port Identifier, has disappeared from the Fabric or if the address identifier has been|re-
used.

The format of the DA_ID Request CT_IU is shown in table 119. The_Port Identifier format shall beg as
defined in 5.2.3.2.

Table 119 — DA_ID Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 1
Port Identifier 3

The format of the DA_ID Accept CT_IU is shown in table 120.

Table 120 — DA_ID Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

If theyDA_ID Name Server request is rejected by the Name Server because the Port Identifier is not
registered with the Name Server, then the Reject CT_IU reason code shall be ‘Unable to perfarm
command request’, with a reason code explanation of ‘Port Identifier not registered’.

=
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6 Management service

The Management Service provides a single management access point within the Fibre Channel fab-
ric. Management Service covers the following areas:

« Fabric Configuration Server - provides for the configuration management of the fabric;

« Unzoned Name Server - provides access to Name Server (see 5.2) information that is not subject
to Zone constraints;

« Fabric Zone Server - provides access to, and control of, Zoning;

e Performance Server - provides performance metrics for fabrics;
« Security Policy Server - provides distribution of security policies and
« Fabric Device Management Interface - provides access to data associated with attached devices.

This standard defines the model for requests and responses to access Management Service infor-
mation. This standard does not define the structure of this information.

NOTE Use of CT Authentication (see 4.8) or of other methods to ensure message integrity and authentication
(see FC-SP) is recommended for use within the management service.

The GS_Type for all Management Services shall be set as indicated in Table 4. Table 121 defines
the GS_Subtype codes for the Management Service.

Table 121 — Management Service subtype values

Values I Defining
(hex) DescripyRa sublause
01 Fabric Configuration Server see 6.1
02 Unzéned Name Server see 6.2
03 Fabric Zone Server see 6.3

04 Reserved for Lock Server -
05 Reserved for Performance Server | see Annex F
06 Security Policy Server see 6.4
10-1F Fabric Device Management see 6.5
Interface
EO-FF Vendor Specific Servers
other Reserved
values
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The consumer of a Management Service is normally a management application. The Management
Service provides for both monitoring and control of the system by the management application. Be-
cause Directory Service information is not normally forwarded to an application level (see clause 5),
the Management Service provides access to that information via its own services, for use by the
management application. This system view by a management application shall not be constrained by
the operational environment (Zone) of its associated Node; therefore, some form of authentication
and/or access control is desirable.
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6.1 Fabric configuration server
6.1.1 Overview

The Fabric Configuration Server provides a way for a management application to discover Fibre
Channel fabric topology and attributes.

Requests for the Fabric Configuration Server are carried over the Common Transport (see clause 4).

The Fabric Configuration Server is intended to be distributed among Switches, making the Fabric
Configuration Server immediately available to an Nx_Port once it has successfully completed Fabric

Login. However, the Fabric Configuration Server 1S not restricted or required to be part of a Fabric,
and may be located in any Nx_Port.

6.1.2 Protocol

6.1.2.1 Overview

Fabric Configuration Server registration, deregistration and queries are managed through protocols
containing a set of Request CT_IUs and Response CT_IUs supported by the.Fabric Configuration
Server.

Synchronous transactions shall be used, as defined in 4.5.2. For a Fabric Configuration Server re-
quest, the payload shall be transported from the requestor to the Fabric-Configuration Server using a
Request CT_IU. The corresponding Fabric Configuration Server response is transported from the
Fabric Configuration Server to the requestor, in the Exchange.gestablished by the requestor, using a
Response CT_IU.

The action of the Fabric Configuration Server is unaffected by server sessions.

6.1.2.2 CT_IU preamble values

The following values shall be set in the CT_IUpreamble for Fabric Configuration Server request and
their responses; fields not specified here shall be set as defined in 4.3.2:

e GS_Subtype: as indicated in table(121; and

« Command Code: see table 122 for Request command codes.
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Table 122 — Fabric Configuration Server — Request Command Codes

Code M D inti Attribute(s) in Attribute(s) in
(hex) nem. escription Request CT_IU Accept CT_IU
0100 | GTIN Get Topology Information Interconnect Element see 6.1.5.2
Domain_ID
0101 |GIEL Get Interconnect Element List none List of Interconnect
Element Names and
Types
0111 | GIET Get Interconnect Element Type Interconnect Element | Interconnect)Element
Name Type
0112 | GDID Get Domain Identifier Interconnect Element Dontain Identifie
Name
0113 |GMID | Get Management Identifier Interconnect Element™ Management Identifier
Name
0114 | GFN Get Fabric Name Interconnect(Element Fabric Name
Name
0115 | GIELN [ GetInterconnect Element Logical | Intereonnect Element | Interconnect Element
Name Name Logical Name
0116 | GMAL [ Get Interconnect Element Interconnect Element | Interconnect Elemegnt
Management Address List Name Management Addrgss
List
0117 | GIEIL [ Get Interconnect Element Interconnect Element | Interconnect Elemgnt
Information List Name Information List
0118 | GPL Get Port List Interconnect Element List of Port Names,
Name Port Types, Port T|X
Types, and Port
Module Types
0121 | GPT Get Port Type Port Name Port Type
0122 | GPPN. ] Get Physical Port Number Port Name Physical Port Numlbper
0124 | GAPNL | Get Attached Port Name List Port Name List of
Attached Port Namles
0126°| GPS Get Port State Port Name Port State
0127 | GPSC | Get Port Speed Capabilities Port Name Port Speed
Capabilities,
Port Operafing Speed
0128 | GATIN [ Get Attached Topology Port Name Attached Topology

Information

Information



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-119-

14165-414 © ISO/IEC:2007(E)

Table 122 — Fabric Configuration Server — Request Command Codes (Continued)

Code M b inti Attribute(s) in Attribute(s) in
(hex) nem. escription Request CT_IU Accept CT_IU
130 | GSES | Get Switch Enforcement Status Interconnect Element List of Zoning
Name Enforcement Status
Objects
0191 | GPLNL [ Get Platform Node Name List Platform Name List of
Platform Node Names
0192 |GPLT | Get Platform Type Platform Name Platform Type
0193 | GPLML | Get Platform Management Platform Name Platform Management
Address List Address List
0197 | GPAB | Get Platform Attribute Block Platform Name Platform Attribute
Block
01A1 [ GNPL [ Get Platform Name - Node Name | Platform Node Name Rlatform Name
01A2 | GPNL | Get Platform Name List none List of
Platform Names
01A4 | GPFCP | Get Platform FCP Type Platform Name FCP-2 features bit
mask
01A5 | GPLI Get Platform OS LUN Mappings Platform Name OS LUN map block
01B1 | GNID Get Node Identification Data Rlatform Node Name none?
- Node Name
0215 | RIELN | Register Interconnect Element Interconnect Element none
Logical Name Name,
Interconnect Element
Logical Name
0280 |RPL Register Platform Platform Name, none
Platform Type,
Platform Management
Address List,
Platform Node Name
List
0291 | RPLN~|-Reqgister Platform Node Name Platform Name, none
Platform Node Name
0292 NRPLT [ Register Platform Type Platform Name, none
Platform Type
0293 | RPLM | Register Platform Management Platform Name, none
Address Platform Management
Address
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Table 122 — Fabric Configuration Server — Request Command Codes (Continued)

Code M b inti Attribute(s) in Attribute(s) in

(hex) nem. escription Request CT_IU Accept CT_IU

0298 | RPAB | Register Platform Attribute Block Platform Name, none

Platform Attribute
Block
029A | RPFCP | Register Platform FCP Type Platform Name, FCP-2 none
Features Bit Mask

029B | RPLI Register Platform OS LUN Platform Name, OS none
Mappings LUN Map Block

0380 | DPL Deregister Platform Platform Name none

0391 | DPLN [ Deregister Platform Node Name | Platform Node Name none

0392 | DPLM | Deregister Platform Management Platform Name, none
Address Platform Management

Address

0393 | DPLML [ Deregister Platform Management Platform Name none
Address List

0394 | DPLI Deregister Platform OS LUN Platferm Name none
Mappings

0395 | DPAB | Deregister Platform Attribute Platform Name none
Block

039F | DPALL | De-Register All Platform Null Null
Information

Other Reserved

8 The Accept CT_IU for GNID contains the ACC payload defined for the Request Node Identification Datg
Extended Link Service.

6.1.2.3 Registration

The registrationrequests defined for the Fabric Configuration Server are summarized in table 1
Some attributeés,do not have a corresponding registration request; this standard does not define
registration(of'those attributes.

The Falric Configuration Server may reject registrations due to Fabric Configuration Server resou
limitations. However, the Fabric Configuration Server shall support registration of all attributes, o

registration of a single attribute has been accepted for a given Name_Identifier.

D2.
the

rce
nce

The Fabric Configuration Server may reject any registration requests for reasons not specified in

his

document.

If overlapping registrations for the same attribute are performed, then the Fabric Configuration Server
shall, when all registrations have completed, leave the attribute as one of the registered attribute val-
ues. However, it is indeterminate which of the overlapping registration requests take precedence.



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-121 - 14165-414 © ISO/IEC:2007(E)

6.1.2.4 Queries

The Fabric Configuration Server may reject any query requests for reasons not specified in this doc-
ument. The queries defined for the Fabric Configuration Server are summarized in table 122.

6.1.3 Fabric configuration server objects and attributes
6.1.3.1 Overview

Figure 3 illustrates the physical fabric, consisting of one or more Interconnect Elements, that each
have some number of physical Ports. These Ports are then connected either to other Ports on other

Interconnect Elements, or to Nx_Ports outside of the physical fabric.

FABRIC

| Port |__{ Port [

_| Port |__| Port |_ Interconnegt
Port| " Element |Port
Interconnect
Port| " Element |Port
| Port [ | Port [
| Port || Port [_ | Port|__| Port[_
\ Interconnect
Port| " Element ¢ [POrt

| Port [~ Port [

Figure 3 — Physical Fabric Illustration
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The Fabric Configuration Server object model is shown in figure 4.
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Figure 4 — Fabric Configuration Server Object/Model

The base object class managed by the Fabric Configuration Server is the Interconnect Element
ject. Interconnect Element objects have one or more associated Port objects. One or more Intercpn-
nect Element objects belong to a fabric. Interconnect Elément objects and Port objects may have
attributes associated with them, as shown in figure 5.

pb-

Fabric Name

Logical Name
Management Address(es)
Information List

Zoning Enforcement Status

Interconnect Port

Element Object

Object
Attributes: Attributes:
— Name Name
— Type Type
—~""Domain Identifier TX Type
— Management Identifier Module Type

Physical Port Number
Attached Port Name(s)
Port State

Topology Information

Speed

Figure 5 — Interconnect Element and Port attributes

6:133.2 Interconnect Element Object

6.1.3.2.1 Interconnect Element Name

The format of the Interconnect Element Name attribute, as used by the Fabric Configuration Server,
shall be identical to the Name_Identifier format defined in FC-FS. If the Interconnect Element is a
Switch (see FC-SW), the Interconnect Element Name attribute shall be the Switch_Name of the

Switch.
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This standard does not define how this attribute is registered with the Fabric Configuration Server.
The null value for the Interconnect Element Name attribute is 00 00 00 00 00 00 00 00h.

6.1.3.2.2 Interconnect Element Type

The format of the Interconnect Element Type attribute, shall be as shown in table 123.

Table 123 — Interconnect Element Type— encoding

Encoded o
value (hex) Description
00 Unknown
01 Switch
02 Hub
03 Bridge
all others Reserved

This standard does not define how this attribute is registered with the-Fabric Configuration Server.
The null Interconnect Element Type attribute value is set to ‘Unknown®,

6.1.3.2.3 Interconnect Element Domain ldentifier

The format of the Interconnect Element Domain Identifierattribute, as used by the Fabric Configura-
tion Server, shall be identical to the Domain Identifier format defined in FC-SW-3.

This standard does not define how this attribute is registered with the Fabric Configuration Server.
The null value for the Interconnect Element Donmain Identifier attribute is 00h.

6.1.3.2.4 Interconnect Element Management Identifier

The format of the Interconnect Elemént Management Identifier attribute, as used by the Fabric Con-
figuration Server, shall be identical to the address identifier format defined in FC-FS. If the Intercon-
nect Element is a Switch (see FC-SW), the Interconnect Element Management Identifier attribute
shall be the Domain Controlleridentifier of the Switch.

This standard does net define how this attribute is registered with the Fabric Configuration Server.
The null value for the-Interconnect Element Management Identifier attribute is 00 00 00h.

6.1.3.2.5 Intefconnect Element Fabric Name

The forngat'of the Interconnect Element Fabric Name attribute, as used by the Fabric Configuration
Server;-shall be identical to the Name_Identifier format defined in FC-FS. The value of the Intercon-
nect Element Fabric Name shall be the same as the value Fabric_Name in the Fabric Login ELS Ac-
cept payload.

This standard does not define how this attribute is registered with the Fabric Configuration Server.
The null value for the Interconnect Element Fabric Name attribute is 00 00 00 00 00 00 00 QOOh.
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6.1.3.2.6 Interconnect Element Logical Name

The format of the Interconnect Element Logical Name attribute, as used by the Fabric Configuration

Server, shall be as shown in table 124. The contents of these bytes are not defined and shall not be
restricted by the Fabric Configuration Server.
Table 124 — Logical Name Format
It Size
em bytes
] ngir‘al Name Ipngrh (m) 1
Logical Name m
Reserved 255tom
This attribute may be registered using the protocol described in 6.1.2.3. The nullvalue for the Inter-
connect Element Logical Name attribute is a zero-length Interconnect Elementdogical Name.
6.1.3.2.7 Interconnect Element Management Address
The format of the Interconnect Element Management Address attribute, as used by the Fabric Cpn-
figuration Server, shall be as shown in table 125. Zero or more Management Address attributes may
be associated with an Interconnect Element object.
Table 125 — Management-Address Format
It Size
em bytes
Management Addressength (m) 1
Management Address value m
Reserved 255tom
The format of the Management Address shall use the format of the Uniform Resource Locator (URL)
as defined in RFC2396;*RFC1738 and RFC2732. The scheme field shall be as registered at|ht-
tp://www.iana.org/assignments/uri-schemes (see RFC2396).
This standardcdoes not define how this attribute is registered with the Fabric Configuration Seryer.
The contents,of the Management Address shall not be restricted by the Fabric Configuration Seryer.
The null.value for the Interconnect Element Management Address List attribute is a zero-length Inter-

connectElement Management Address List.
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6.1.3.2.8 Interconnect Element Information List

The format of the Interconnect Element Information List attribute, as used by the Fabric Configuration
Server, shall be as shown in table 126. This standard does not define how this attribute is registered
with the Fabric Configuration Server.

Table 126 — Information List Format

ltemn Size

bytes
Reserved 2
List Length 1
Vendor name w
Model name/number X
Release code y
Vendor-specific information ya

List Length (n)
Specifies the length of the list in bytes, up to a maximum of 252.

Vendor name
A printable ASCII character string, terminated with a null (00h)y.that specifies the vendor name of the
designated Interconnect Element.

Model name/number
A printable ASCII character string, terminated with*a-null (00h), that specifies the model name and/or
model number of the designated Interconnect Element.

Release code
A printable ASCII character string, terminated with a null (00h), that specifies the release code or re-
lease level of the designated Intercornect Element.

Vendor-specific information

Zero or more printable ASCGlRcharacter strings, each terminated with a null (00h), that contain other
vendor-specific information-regarding the designated Interconnect Element.

6.1.3.3 Port Object

6.1.3.3.1 Port\Name

The format 'of the Port Name attribute, as used by the Fabric Configuration Server, shall be identical

to theNName_Identifier format defined in FC-FS. The value of the Port Name attribute shall be the
same(as the value Port_Name in the Fabric Login ELS Accept payload.

ThiS standard does not define how this attrbute 1s registered with the Fabric Configuration Server.,
The null value for the Port Name attribute is 00 00 00 00 00 00 00 00h.
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6.1.3.3.2 Port Type

-126 -

The format of the Port Type attribute shall be as shown in table 127.

Table 127 — Port Type encoding

This standard does not define how this attribute is registered with the Fabric Configuration Ser

Encoded _
value (hex) Description
00 Unidentified
01 N _Port
02 NL_Port
03 F/NL_Port
7F Nx_Port
81 F_Port
82 FL_Port
84 E_Port
85 B_Port
COto FF Vendor Specific
all others Reserved

The null Port Type attribute value is set to~Unknown’.

6.1.3.3.3 Port TX Type

The format of the Port TX Type. attribute, shall be as shown in table 128.

Table 128 — Port TX Type encoding

Encoded _
value (hex) Description

01 Unknown
02 Long wave laser - LL (1 550 nm)
03 Short wave laser - SN (850 nm)
04 Long wave laser cost reduced - LC (1 310 nm)
05 Hleetrieatl—FEL

all others Reserved

er.
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This standard does not define how this attribute is registered with the Fabric Configuration Server.
The null Port TX Type attribute value is set to ‘Unknown’.

6.1.3.3.4 Port Module Type

The format of the Port Module Type attribute shall be as shown in table 129.

Table 129 — Port Module Type encoding

Encoded _
value (hex) Description

01 Unknown
02 Other
03 Obsolete
04 Embedded
05 GLM
06 GBIC with serial ID
07 GBIC without serial ID
08 SFP with Serial ID
09 SFP without SerialID
0A XFP
0B X2 Short
oC X2-Medium
oD X2 Tall
OE XPAK Short
OF XPAK Medium
10 XPAK Tall
11 XENPAK

all others Reserved

This standard does not define how this attribute is registered with the Fabric Configuration Server.
The nulFPort Module Type attribute value is set to ‘Unknown’.
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6.1.3.3.5 Physical Port Number

The format of the Physical Port Number attribute, as used by the Fabric Configuration Server, shall
be as shown in table 130. The contents of this field are not defined and shall not be restricted by the
Fabric Configuration Server, due to vendor specific methods for numbering physical ports.

Table 130 — Physical Port Number Format

It Size
em bytes
DhyQir‘al Paort Number A

This standard does not define how this attribute is registered with the Fabric Configuration-Seryer.
The null value for the Physical Port Number attribute is 00 00 00 00h.

6.1.3.3.6 Attached Port Name

The format of the Attached Port Name attribute, as used by the Fabric Configuration Server, shall be
as shown in table 131. Zero or more Attached Port Name attributes may. be*associated with a Hort
object.

Table 131 — Attached Port Name Eormat

tem Size

bytes
Port Name 8
Reserved 2
Port Flags 1
Port Type 1

Port Name: As defined in 6.1.33:1.

Port Flags: As shown initable 132. .

Table 132 — Port Flags field bits

Bit

Position Description
7to2 |Reserved
1 A value of one indicates that the Port

supports the Get Topology Information
Extended (GTIN) Link Service. A value
of zero indicates that the Port does not

support this ELS.

0 Obsolete
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Port Type: As defined in 6.1.3.3.2.

This standard does not define how this attribute is registered with the Fabric Configuration Server. A
Port object with a Port Type attribute value of “N_Port” or “NL_Port” shall have a null Attached Port
Name List. The null value for the Attached Port Name List attribute shall be a zero length Attached
Port Name List.

6.1.3.3.7 Port State

The format of the Port State attribute, shall be as shown in table 133.

Iaple 1Lss — FOIt State encodaing

Encoded -
value (hex) Description
00 Unknown
01 Online - a frame may be passed
through the Port
02 Offline - a frame is not able to be
passed through the Port
03 Testing - port is in a test state
04 Fault - port is not operational
EO to FF Vendor specific
all others Reserved

This standard does not define how this attributetis registered with the Fabric Configuration Server.
The null Port State attribute value is set to ‘Unknown’.

6.1.3.3.8 Port Speed Capabilities

The Port Speed Capabilities fieldidentifies a port's data transfer rate capabilities. The format of the
Port Speed Capabilities attribute shall be as shown in table 134.

Table 134 — Port Speed Capabilities Format

| Size
tem bytes
Port Speed Capabilities 2

Reserved 2
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All the port's potential data transfer speed operating points are indicated by setting the appropriate bit
to one. More than one bit may be set at a time. Valid bits are as shown in table 135.

Table 135 — Port Speed Capabilities field bits

Bit

Position Description

15 1 Gb/s capable

14 2 Gb/s capable

13 4 GDb/s capable

12 10 Gb/s capable

11to1 | Reserved

0 Unknown

6.1.3.3.9 Port Operating Speed

The Port Operating Speed field identifies the current operating data transfer rate of a port. The forgat
of the Port Operating Speed attribute shall be as in table 136.

Table 136 — Port Operating Speed Format

it Size

em bytes
Reserved 2
Port Operating-Speed 2

When a bit is set to one, it indicates the port is operating at the designated speed. Only one bit shall
be set at a time. If the operating speed has not been established, then the “Speed not established’| bit
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is set to one. If the port’s operating speed isn’t identifiable, then the “Unknown” bit is set to one. Valid
bits are as shown in table 137.

Table 137 — Port Operating Speed field bits

Bit

Position Description

15 1 Gb/s operation

14 2 Gb/s operation

13 4 GDb/s operation

12 10 Gb/s operation

11to 2 | Reserved

1 Unknown

0 Speed not established

6.1.3.3.10 Zoning Enforcement Status Object

The format of the Zoning Enforcement Status Object is depicted in table’138.

Table 138 — Zoning Enforcement Status Object

it Size

em bytes
F_Port_Name 8
Port enforcement status 4

F_Port_Name: This field contains the F “Port_Name of the switch port that the enforcement status
object is referencing.

Port Enforcement Status: This is a 32 bit wide bit field that reports the actual enforcement status of
the named Fx_Port. The defined bits are depicted in table 139.

Table 139 — Port Enforcement Status Bit Definitions

Bit Interpretation
0 1 = Soft Zoning Enforcement on
0 = Soft Zoning Enforcement off
1 1 = Hard Zoning Enforcement on
0 = Hard Zoning Enforcement off
5 1 = Broadcast Zoning Enforcement on

0 = Broadcast Zoning Enforcement off

all others Reserved
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6.1.3.4 Platform Object

6.1.3.4.1 Overview

Platform objects are defined to provide the basic ability to associate one or more Nodes with a single
platform for discovery and management. Platform objects may have attributes associated with them,

as shown in figure 6. (Also see C.4 for an example of the relationship of Platforms to Nodes.)

Platform objects may support multiple FC-4 types, however, the only FC-4 specific platform object
currently defined is the FCP-2 Platform object as shown in figure 6.

The Node attributes and the port attributes are identical to the name server objects (see 5.2).
Platform
-Name
-Type
-Platform Attribute Block
-Management Address(es)
0.*
FCP-2 Platform — Node ClJ:tgtzr FC-4l]-Clspetct:ilfti)ctPlatform (notg 1)
a -Node Name -FC-4-specific attributes
FCP Type -Symbollic Node Name
1 -Initial Process Associator
-IP Address (Node)
1
0. 0..%
OS LUN Map Entry Port
-FCP Binding Type -Rort Name
-FCP LUN Identification -Port Identifier
-FCP LUN Name Length -Class of Service
-FCP LUN Name Format -FC-4 Types
-FCP LUN Name Value -Symbolic Port Name
-FCP Node Name -Port Type
-FCP Port Name -IP Address (port)
-FCP Port Identifier -Fabric Port Name
-OS SCSI LUN -Hard Address
-OS Device‘Name -FC-4 Descriptor
-OS SESHBus Number -FC-4 Features
-0S-SCSI Target Number
-HEA Port Name Note 1: Not specified in this standard
Figure 6 — Platform objects and attributes

6.1.3.4.2 Platform Name

The Platform Name attribute may be registered using the protocol described in 6.1.2.3. The null value
for the Platform Name attribute is a zero-length Platform Name.
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The format of the Platform Name attribute, as used by the Fabric Configuration Server, shall be as
shown in table 140.

Table 140 — Platform Name Format

ltem Size
bytes
Platform Name length (m) 1
Platform Name m
Plattorm Name Format 1
Reserved 254tom

The Platform Name length contains the length in bytes of the Platform Name. If the Platform Name
length is equal to 255 then the Platform Name Format shall not be included in the Platform Name at-
tribute and the Platform Name shall be 255 bytes and the Platform Name Format shall be assumed to
be zero.

If the Platform Name Format equals zero then the Platform Name is not defined and shall not be re-
stricted by the Fabric Configuration Server. If the Platform Name Format. contains valid information
the Platform Name format shall be as indicated by the Platform Name\Format (see table 141).

The Platform Name Format contains a Platform Name Type field/and a Code Set field that define the
format of the Platform Name (see table 141).

Table 141 — Platform Name Format

Bit
Byte 7 6 5 4 3 2 1 0
m+1 Platform Name Type Code Set

The Code Set field specifies the code set used for the Platform Name, as described in table 142.

Table 142 — Code set

Value Description

Oh Reserved

1h The Platform Name shall contain binary values.

The Platform Name shall contain ASCII graphic codes

Zh (i.e., code values 20h through 7Eh)

3hto Fh | Reserved
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The Platform Name Type field specifies the format and assignment authority for the platform name,
as described in table 143.

Table 143 — Platform Name type

Value Description

No assignment authority was used and consequently there is no guarantee that the

Oh platform name is globally unique.

The first eight bytes of the Platform Name field are a Vendor ID. The organization
1h associated with the Vendor ID is responsible for ensuring that the remainder of the

identitier tield 1s unique.™

»

The Platform Name field contains a canonical form IEEE Extended Unique Identifier, §
bit (EUI-64). In this case, the identifier length field shall be set to eight. Note that the IEHE

2h guidelines for EUI-64 specify a method for unambiguously encapsulating an.|[EEE 48-hit
identifier within an EUI-64.

3h The Platform Name field contains an FC-FS Name_Identifier. Any EC-FS identifier maly
be used, including one of the four based on a Canonical form IEEE<company_id.

ah The Platform Name field contains a UUID. UUIDs are generated and formatted as

described in Open Group CAE Specification C309.

5h to Fh | Reserved

8 The vendor identification shall be one assigned by INCITS.A list of assigned vendor identifications is on
the T10 web site (www.T10.0rg).
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6.1.3.4.3 Platform Type

The format of the Platform Type attribute, shall be as shown in table 144.

Table 144 — Platform Type — Encoding

Encoded
value (hex) Description
00 00 00 01 | Obsolete
00 00 00 02 | Other - none of the following
0000 00 05 | Gateway
00 00 00 06 | Obsolete
00 00 00 07 | Obsolete
00 00 00 08 | Obsolete
00 00 00 09 | Obsolete
00 00 00 OA | Host
00 00 00 OB | Storage subsystem
00 00 00 OC | Obsolete
00 00 00 0D [ Obsolete
00 00 00 OE | Storage accessdevice
00 00 00 OF | Wavelength division multiplexer
00 00 00 11 | NAS server
00 0000 12 | Bridge
00 00 00 13.\|'Virtualization device
xX xx xx EE | Multi-function device (see table 145 for
values to fill in for xx xx xx)
all others Reserved
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Table 145 — Multi-function device bit definitions

-136 -

Bit position Function
29 Gateway
27 Host
26 Storage subsystem
25 Storage access device
27 Wavetengthdivision muttiptexer
23 NAS server
22 Bridge
21 Virtualization device
20to 8 Reserved

This attribute may be registered using the protocol described in 6.1.23%The null Platform Type

tribute value is set to 00 00 02h ‘Other’.

6.1.3.4.4 Platform Attribute Block

The Platform Attribute Block is a variable length structuréthat contains attributes registered for
specified Platform. The format of the Platform Attribute-Block is depicted in table 146.

Table 146 — Platferm Attribute Block

ltern Size

bytes
Number of Platform Attribute Entries (n) 4
Platform Attribute Entry 1 w
Platform Attribute Entry 2 X
PlatformrAttribute Entry n-1 y
Rlatform Attribute Entry n z

Numbef, of Platform Attribute Entries

This field specifies the number of Platform Attribute Entries contained in the Platform Attribute BId

This value shall be greater than or equal to one.

Platform Attribute Entry

at-

the

A Platiorm Attribute Entry specifies a particular attripute registered with a Flatiorm object.
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6.1.3.4.5 Attribute Entry Format

The Fabric Configuration Server defines a general format to be used for attributes associated with
Platform objects. The general format of the Attribute Entry is depicted in table 147.

Table 147 — Attribute Entry

ltem Size
bytes
Attribute Entry Type 2
Attribute Entry Length (n) 2
Attribute Entry Value (see table 148)

Attribute Entry Type
This field indicates the Attribute Entry Type. Valid Attribute types are specific to the _abject to which
they are associated. The Type codes are defined in table 148.

Attribute Entry Length
This field indicates the total length of the Attribute Entry. The total length_in“\bytes shall be a multiple
of four and includes the Attribute Entry Type, Attribute Entry Length and ‘Attribute Value fields.

Attribute Entry Value
This field specifies the Attribute Entry Value. Attribute Entry Values shall be at least four bytes in
length and the length shall be a multiple of four. For variabledength Attribute Value fields, fill bytes are
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added as necessary to the end of the actual value in order to ensure that the length of the value field

is a multiple of four. Fill bytes shall be 00h. Attribute Entry types are defined in table 148.

Table 148 — Attribute Entry Types and their associated Values

Value

Iﬁl epx(i Description Lt?;tg;h Type Required I:Illjcl)tvivpelgg
0001 | VendorID 12 ASCII Yes No
0002 FTOaucCt 1D 20 ASCII Yes NO
0003 | Product revision level 4t0 32 ASCII No No
0004 | Description 410128 ASCII No No
0005 Label 410 64 ASCII No No
0006 | Location 410128 ASCII No No
0007 System ID 4 to 64 ASCII No No
0008 System management address 4to0 128 ASCII No Yes
0009 | Cluster ID 4t0 64 ASCII No No
000A | Cluster management address 4to0 128 ASCII No Yes
000B Supported FC-4 Types 20 Binary No No
v(:IZ?ars Reserved
a If a Platform Attribute Block contains miltiple types for a type that does not allow multiples the commar{d

shall be rejected with a reason code,of ‘Unable to perform command request’ and a Reason Code

Explanation of “Platform Attribute Block Contains Multiple Attributes of the Same Type”.

Vendor ID: An ASCII value that uniquely identifies the vendor. It is required that this value be the
same as defined by the’ 710 SCSI Primary Commands -2 standard.

Product ID: AnASCII value that identifies the specific product and/or model for this vendor. It is|re-

quired that this:value be the same as defined by the T10 SCSI Primary Commands -2 standard.

RevisianLevel: An ASCII value that identifies the revision level for this platform. It is required that
this value be the same as defined by the T10 SCSI Primary Commands -2 standard.

Description: A textual description of the platform.

Label: An administratively assigned symbolic name for the platform.

Location: The physical location of the platform (e.g., telephone closet, 3rd floor).
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System ID: An identifier for a hosting system that this platform is associated with. This identifier is
used to associate platforms of logical types (e.g., logical partition) with a physical system. There is no
requirement that this identifier be a fibre channel name_identifier.

System Management Address: A management address for the system. The format of this address
is identical to the Interconnect Element Management Address attribute and shall be as defined in
6.1.3.2.7.

Cluster ID: An identifier for a cluster that this platform is associated with. Where a cluster is a set of
independent platforms that are managed together to provide increased performance capabilities, fail-
over, etc. There is no requirement that this identifier be a fibre channel name_identifier.

Cluster Management Address: A management address for the cluster. The format of this address
is identical to the Interconnect Element Management Address attribute and shall be as defined-in
6.1.3.2.7.

Supported FC-4 Types: This is an 8 word (256 bit) bit mask that indicates what FC-4 types are sup-
ported on this platform (see 5.2.3.8). FCP-2 (FC-4 type 08h) is represented by bit 8 'afword 0. The
Fabric Configuration Server shall not attempt validation of the FC-4 Types attribute, ‘and any value
shall be accepted for this attribute.

6.1.3.4.6 Platform Node Name

The format of the Platform Node Name attribute, as used by the Fahric.€onfiguration Server, shall be
identical to the Name_Identifier format defined in FC-FS. Zero erymore Platform Node Name at-
tributes may be associated with a Platform object. Node Namés are registered to associate a Plat-
form with the Nodes.

This attribute may be registered using the protocol deseribed in 6.1.2.3. The null value for the plat-
form Node Name attribute is 00 00 00 00 00 00 00 0Qh;

6.1.3.4.7 Platform Management Address
The format of the Platform Management Address attribute, as used by the Fabric Configuration Serv-

er, is identical to the Interconnect Element Management Address attribute and shall be as defined in
6.1.3.2.7.

6.1.3.4.8 FCP-2 Platform Qbject
6.1.3.4.8.1 FCP-2 Platferm’Object Overview

The FCP-2 Platformmay contain zero or more OS LUN Map Entries were each OS LUN Map Entry
maps the operatifig'systems representation of a LUN to the FCPs representation of a LUN.
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6.1.3.4.8.2 FCP Type

This is a FC-4 specific attribute for platforms that support FC-4 type of FCP-2. This a 4-byte encod
value, of which two bits are used to indicate the FCP-2 features for the platform (see table 149).

Table 149 — FC-4 Specific Attributes

Bit o
Position Description
31to4 Reserved
3to2 Reserved
1 1 = FCP initiator function supported

(see NCITS T10 project FCP-2)
0 = Not supported

0 1 = FCP target function supported (see
NCITS T10 project FCP-2)
0 = Not supported

6.1.3.4.9 OS LUN Map Entry Object

ed

The OS LUN Map Entry contains a list of attributes that map the‘operating systems representation of

a LUN to the FCPs representation of a LUN.

One or more OS LUN Map Entry attributes may be registered for platforms that have the initiator

bit

set to a one in the FCP Type attribute. The OS LUN:Map Entry contains port information for both the

mapped OS LUN and FCP LUN. It is based directly on the content of the HBA_FCPBIndingEr

try

structure defined in the Common HBA API. However, it represents what is referenced as a Target

Mapping in the Common HBA API (see FC-HBA). If there is an OS LUN Map Entry then all the

at-
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tributes are required, however, some of the attributes may contain null values (i.e., hex zeros) (see
table 150).

Table 150 — OS LUN Map Entry format

ltem bSize Required . Null Valqe
ytes (if not required)
FCP Binding Type 4 Yes
FCP LUN 8 Yes
FCP LUID Length 2 Yes
Reserved 2 Yes
FCP LUID 8 to 256 Yes
FCP Node Name 8 Yes
FCP Port Name 8 Yes
Reserved 1 Yes
FCP Port Identifier 3 Yes
OS Device Name Length (y)2 4 Yes
OS Device Name y Yes
OS SCSI Bus Number 4 No 0000 0000h
OS SCSI Target Number 4 No 0000 0000h
OS SCSI LUN 4 Yes
HBA Port Name 8 Yes
a8 The OS Device Name Length (§) field includes the length of the OS Device Name, plus 4 bytes
for the field proceeding the{OS Device Name field (i.e., OS Device Name Length (y)).

FCP Binding Type: The'FEP Binding Type attribute describes the type of binding for the LUN map-
ping, or if the FCP LUN is unmapped. All values except zero (i.e., not mapped) are defined by the
Common HBA APl HBA_Bind_Type declaration (see FC-HBA).

FCP LUN: The 64-bit SCSI LUN of a SCSI logical unit accessed by a SCSI Service Delivery Sub-
system (see SAM-2).

FCP_LUID Length: The length in bytes of the FCP LUID field plus four.

FCP LUID: An identification descriptor of association zero for the logical unit to which the OS LUN

maps (see SPC-3). 1T the length of the 1dentiication descriptor 1S Not a multiple of four bytes, it shall
be padded with trailing zero bytes to the next multiple of four bytes. Any necessary padding shall be
reflected in the value of the FCP LUID Length field but shall not cause adjustment to the length field
embedded in the FCP LUID. A platform that supports FC-HBA Target Mapping (see FC-HBA) shall
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register the same identification descriptor for a mapping as it returns via the FC-HBA interface, vary-
ing only by padding required by this subclause.

FCP Node Name: The Name_Identifier (see FC-FS) of the node in the target device that the initiator
OS LUN maps to.

FCP Port Name: The Name_ldentifier (see FC-FS) of the port in the target device that the initiator
OS LUN maps to.

FCP Port Identifier: The port identifier of the port in the target device that the initiator OS LUN maps
to.

OS Device Name Length (y): The length (in bytes) of the OS Device Name. The OS Device€ Name
Length (y) field includes the length of the OS Device Name, plus 4 bytes for the field proceeding the
OS Device Name field (i.e., OS Device Name Length (y))

OS Device Name: This is a symbolic device hame assigned for the target device by the HBA deyjice
driver.

e Example: /dev/sd3
OS SCSI Bus Number: A SCSI bus number assigned for the target device by the HBA device driyer.

OS SCSI Target Number: A SCSI target number assigned forthe target device by the HBA devjice
driver.

OS SCSI LUN: A SCSI LUN assigned to the logical unit'en the target device by the HBA device dfiv-
er.

HBA Port Name: The HBA port Name_ldentifiep(see FC-FS) that corresponds to this LUN mapping.
6.1.3.4.10 Platform Description
A textual description of the platform. Fhis value should include the full name and version identification
of the platform’s hardware type and-software operating system. The Platform Description shall dnly
contain printable ASCII charactérs.

6.1.3.4.11 Platform Label

An administratively-assigned symbolic name for the platform. The Platform Label shall only confain
printable ASCII eharacters.

6.1.3.4.12 Platform Location

The physical location of the platform (e.g., telephone closet, 3rd floor). The Platform Location shall
only contain printable ASCII characters.

6.1.4 Reason code explanations

A Reject CT_IU (see 4.Z4.4) shall notity the requestor that the request has been unsuccessiully com-
pleted. The first error condition encountered shall be the error reported by the Reject CT_IU.

If a valid Fabric Configuration Server request is not received, the request is rejected with a Reason
Code of “Invalid Command code” and a Reason Code Explanation of “No additional explanation”.
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If a Fabric Configuration Server request is rejected with a reason code of ‘Unable to perform com-
mand request’, then one of the reason code explanations, shown in table 151, are returned.

Table 151 — Reject CT_IU Reason code explanations

Encoded I
value (hex) Description
00 No additional explanation
01 Invalid Name_ Identifier for Interconnect Element or Port
10 Interconnect Element List not available
11 Interconnect Element Type not available
12 Domain Identifier not available
13 Management Identifier not available
14 Fabric Name not available
15 Interconnect Element Logical Name not available
16 Management Address List not available
17 Interconnect Element Information List-not available
30 Port List not available
31 Port Type not available
32 Physical Port Number ot available
34 Attached Port Name'List not available
36 Port State net available
50 Unable T0 register Interconnect Element Logical Name
60 Platform Name does not exist
61 Platform Name already exists
62 Platform Node Name does not exist
63 Platform Node Name already exists.
64 to 6F Vendor-Specific
70 Platform register operation failed — resource unavailable
71 Zero entries in OS LUN Map
72 Invalid OS Device Name Length
73 Platform Attribute Block Contains Multiple Attributes of the
Same Type
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Table 151 — Reject CT_IU Reason code explanations (Continued)

Encoded I
value (hex) Description
74 Invalid Platform Attribute Block Length
75 Required Platform Attributes Not Present
Others Reserved

Configuration Server because the attribute specified in the request is not found in the Fabric Confipu-
ration Server data base, then the Reject CT_IU reason code shall be ‘Unable to perform-¢ommand
request’, with a reason code explanation that indicates that the specified attribute is not available.

IT'a Fabric Configuration server Query request other than GIEL and GFL IS rejected by the I—a?l’ic

6.1.5 Commands

6.1.5.1 Overview

The commands defined for the Fabric Configuration Server are summarized in table 122.
6.1.5.2 Query — Get Topology Information (GTIN)

The Fabric Configuration Server shall, when it receives a GTIN request, return topology informann

for the specified Interconnect Element Domain. The format of the GTIN Request CT_IU is shown in
table 152.

Table 152 — GTIN'Request CT_IU

term Size
bytes
CT_IU preamble see 4.3
Reserved 5
Interconnect Element Domain ID 1
Reserved 6
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The format of the Accept CT_IU to a GTIN request is shown in table 153, table 154 and table 155.

Table 153 — Accept CT_IU to GTIN Request

item Size
bytes

CT_IU preamble see 4.3
Reserved 8
Interconnect Element Name 8
Reserved 8
Interconnect Element Domain 1D 1
Reserved 3
Reserved 1
Number of Interconnect Elements 1
Number of Ports on the Interconnection Element (i.e., 2
E_Ports, F_Ports, and FL_Ports)
Interconnect Element Domain ID #1 1
Interconnect Element Domain ID #n (n = Number:of 1
Interconnect Elements)
Pad (Padded to word boundary) 0,1,2o0r3
Topology Information Descriptor #1\(see table 154) 68 ;tgfh);glgrggg of
Topology Information Descriptor #n (n = Number of switch | 68 + (72 x Number of
Ports that are not E-Rorts) attached Ports)
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Table 154 — Topology Information Descriptor

item Size
bytes
Interconnect Element Port Name 8
Vendor-Specific 8
Vendor-Specific 16
Reserved 3
Interconnect Element Port Type (see table 127) 1
Interconnect Element Physical Port Number 4
Number of Attached Ports 4
Vendor-Specific 24
Attached Port Descriptor #1 72
Attached Port Descriptor #m (m = Number of Attached 72
Ports)
Table 155 — Attached Port Descriptor
Size
Item bytes
Vendor-Specific 4
Attached Port Name 8
Attached Node Name 8
Vendor Specifi¢ 16
Reserved 3
Attached Port Type (see table 127) 1
Attached Physical Port Number (see 6.1.2.2.5) 4
Vendor-Specific 28
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6.1.5.3 Query — Get Interconnect Element List (GIEL)

The Fabric Configuration Server shall, when it receives a GIEL request, return all Interconnect Ele-
ment Names in the fabric. The format of the GIEL Request CT_IU is shown in table 156.

Table 156 — GIEL Request CT_IU

Size

Item bytes

CT_IU preamble see 4.3

The format of the Accept CT_IU to a GIEL request is shown in table 157.

Table 157 — Accept CT_IU to GIEL Request

tem Size
bytes
CT_IU preamble see 4.3
Number of Interconnect Element entries (n) 4
Interconnect Element Name #1 8
Reserved 3
Interconnect Element Type #1 1
Interconnect Element Name #2 8
Reserved 3
Interconnect Element Type;#2 1
Interconnect Element Name #n 8
Reserved 3
Intercannect Element Type #n 1

One or more Intercannect Element entries are returned, and the Interconnect Element entries may be
returned in any afder, and the order may be different for every request even if the same Interconnect
Element entries are returned and the requestor is the same.
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6.1.5.4 Query — Get Interconnect Element Type (GIET)

The Fabric Configuration Server shall, when it receives a GIET request, return the Interconnect Ele-
ment Type for the specified Interconnect Element Name. The format of the GIET Request CT_IU is
shown in table 158.

Table 158 — GIET Request CT_IU

It Size
em bytes
(‘T_Ill prpamhlp sead’
Interconnect Element Name 8

The format of the Accept CT_IU to a GIET request is shown in table 159.

Table 159 — Accept CT_IU to GIET Request

tem Size
bytes
CT_IU preamble see 4.3
Reserved 3
Interconnect Element Type 1

6.1.5.5 Query — Get Interconnect Element Domain Identifier (GDID)

The Fabric Configuration Server shall, when‘itreceives a GDID request, return the Interconnect Kle-
ment Domain ldentifier for the specified lterconnect Element Name. The format of the GDID Re-
quest CT_IU is shown in table 160.

Table 160 — GDID Request CT_IU

Size

Item bytes

GT)IU preamble see 4.3

Interconnect Element Name 8
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The format of the Accept CT_IU to a GDID request is shown in table 161.

Table 161 — Accept CT_IU to GDID Request

item Size
bytes
CT_IU preamble see 4.3
Reserved 1
Interconnect Element Domain Identifier 1
Reserved 2

6.1.5.6 Query — Get Interconnect Element Management Identifier (GMID)

The Fabric Configuration Server shall, when it receives a GMID request, return the Inté€sconnect Ele-
ment Management Identifier for the specified Interconnect Element Name. The format of the GMID
Request CT_IU is shown in table 162.

Table 162 — GMID Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Interconnect Element Name 8

The format of the Accept CT_IU to a GMID request.is shown in table 163.

Table 163 — Accept’CT_IU to GMID Request

tEm Size
bytes
CT_IU preamble see 4.3
Reseryed 1
Interconnect Element Management Identifier 3
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6.1.5.7 Query — Get Interconnect Element Fabric Name (GFN)

The Fabric Configuration Server shall, when it receives a GFN request, return the Interconnect Ele-
ment Fabric Name for the specified Interconnect Element Name. The format of the GFN Request

CT_IU is shown in table 164.

Table 164 — GFN Request CT_IU

It Size
em bytes
(‘T_Ill Inrnamhln sead’
Interconnect Element Name 8

The format of the Accept CT_IU to a GFN request is shown in table 165.

Table 165 — Accept CT_IU to GFN Request

It Size
em bytes
CT_IU preamble see 4.3
Interconnect Element Fabric Name 8

6.1.5.8 Query — Get Interconnect Element Logical Name (GIELN)

The Fabric Configuration Server shall, when it receives a GIELN request, return the Interconnect i
ment Logical Name for the specified Interconnect Element Name. The format of the GIELN Requ

CT_IU is shown in table 166.

Table 166 — GIELN Request CT_IU

It Size
em bytes
CT_IU, preamble see 4.3
Interconnect Element Name 8

The format of theAccept CT_IU to a GIELN request is shown in table 167.

Table 167 — Accept CT_IU to GIELN Request

It Size

em bytes

CT_IU preamble see 4.3
Interconnect Element Logical Name 256

e-
est
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6.1.5.9 Query — Get Interconnect Element Management Address List (GMAL)

The Fabric Configuration Server shall, when it receives a GMAL request, return all Interconnect Ele-
ment Management Address attributes for the specified Interconnect Element Name. The format of
the GIEL Request CT_IU is shown in table 168.

Table 168 — GMAL Request CT_IU

It Size
em bytes
(“T_Ill Inrpamhlf: seed’
Interconnect Element Name 8

The format of the Accept CT_IU to a GMAL request is shown in table 169.

Table 169 — Accept CT_IU to GMAL Request

ltem Size
bytes
CT_IU preamble see 4.3
Number of Management Address entries (n) 4
Management Address #1 256
Management Address #2 256
Management Address #n 256

One or more Interconnect Element Management Address entries are returned, and the entries may
be returned in any order, and the order may be different for every request even if the same entries
are returned and the requestor is the ‘same.

6.1.5.10 Query — Get Intercannect Element Information List (GIEIL)
The Fabric Configuration-Server shall, when it receives a GIEIL request, return the Interconnect Ele-
ment Information Listfer the specified Interconnect Element Name. The format of the GIEIL Request

CT_IU is shown in tabte 170.

Table 170 — GIEIL Request CT_IU

Size

ltem bytes

CT_IU preamble see 4.3

Interconnect Element Name 8
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The format of the Accept CT_IU to a GIEIL request is shown in table 171.

Table 171 — Accept CT_IU to GIEIL Request

item Size
bytes
CT_IU preamble see 4.3
Interconnect Element Information List m
Reserved 256 tom

6.1.5.11 Query — Get Port List (GPL)

The Fabric Configuration Server shall, when it receives a GPL request, return all Rort Names 4§
their associated Port Types, Port TX Types, and Port Module Types, for the specified Interconn

Element Name. The format of the GPL Request CT_IU is shown in table 172.

Table 172 — GPL Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Interconnect Element Name 8

and
ect
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The format of the Accept CT_IU to a GPL request is shown in table 173.

Table 173 — Accept CT_IU to GPL Request

Size
Iltem bytes
CT_IU preamble see 4.3
Number of Port entries (n) 4
Port Name #1 8
Reserved 1
Port Module Type #1 1
Port TX Type #1 1
Port Type #1 1
Port Name #2 8
Reserved 1
Port Module Type #2 1
Port TX Type #2 1
Port Type #2 1
Port Name #n 8
Reserved 1
Port Module Type #n 1
Port TX Type #n 1
Port Type.#n 1

One or more Port entriesare returned, and the entries may be returned in any order, and the order
may be different fat-every request even if the same entries are returned and the requestor is the

same.
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6.1.5.12 Query — Get Port Type (GPT)

The Fabric Configuration Server shall, when it receives a GPT request, return the Port Type for the

specified Port Name. The format of the GPT Request CT_IU is shown in table 174.

Table 174 — GPT Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Port Name 8

The format of the Accept CT_IU to a GPT request is shown in table 175.

Table 175 — Accept CT_IU to GPT Request

ltem Size
bytes
CT_IU preamble See 4.3
Reserved 3
Port Type 1

6.1.5.13 Query — Get Physical Port Number (GPRN)

The Fabric Configuration Server shall, when itoreceives a GPPN request, return the Physical R
Number for the specified Port Name. The format of the GPPN Request CT_IU is shown in table 1]

Table 176 — GPPN Request CT_IU

it Size
em bytes
CT_IU preamble see 4.3
Port"Name 8

The format of theAccept CT_IU to a GPPN request is shown in table 177.

Table 177 — Accept CT_IU to GPPN Request

ort
(6.

It Size
em bytes
CT_IU preamble see 4.3
Physical Port Number 4
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6.1.5.14 Query — Get Attached Port Name List (GAPNL)

The Fabric Configuration Server shall, when it receives a GAPNL request, return all Attached Port
Name attributes for the specified Port Name. The format of the GAPNL Request CT_IU is shown in
table 178.

Table 178 — GAPNL Request CT_IU

It Size
em bytes
(“T_Ill Inrpamhlf: sead’
Port Name 8

The format of the Accept CT_IU to a GAPNL request is shown in table 179.

Table 179 — Accept CT_IU to GAPNL Request

ltem Size
bytes
CT_IU preamble see 4.3
Number of Attached Port entries (n) 4
Attached Port Name #1 12
Attached Port Name #2 12
Attached Port Name #n 12

One or more Attached Port entries are returned, and the entries may be returned in any order, and
the order may be different for every request even if the same entries are returned and the requestor
is the same.

6.1.5.15 Query — Get Port State (GPS)

The Fabric ConfigurationServer shall, when it receives a GPS request, return the Port Type and Port
State for the specified-Rart Name. The format of the GPS Request CT_IU is shown in table 180.

Table 180 — GPS Request CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3

Port Name 8
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The format of the Accept CT_IU to a GPS request is shown in table 181.

Table 181 — Accept CT_IU to GPS Request

ltem Size
bytes
CT_IU preamble see 4.3
Reserved 3
Port Type 1
Reserved 3
Port State 1

6.1.5.16 Query - Get Port Speed Capabilities (GPSC)

When the Fabric Configuration Server receives a Get Port Speed Capabilities (GPSC) request, it s
get the current port operating speed and port speed capabilities. The format of the GPSC reques

shown in table 182.

Table 182 — GPSC Request CT.-1U

| Size
tem bytes
CT_IU preamble see 4.3
Port Name 8
The format of the Accept CT_IU to a GRSC is shown in table 183.
Table 183 — GPSC Accept CT_IU
temn Size
bytes
CT_I\U preamble see 4.3
Port Speed Capabilities 2
Port Operating Speed 2

hall
tis



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-157 - 14165-414 © ISO/IEC:2007(E)

6.1.5.17 Query — Get Attached Topology Information (GATIN)

The Fabric Configuration Server shall, when it receives a GATIN request, return the topology infor-
mation descriptor (see table 154) for the specified Port Name. The format of the GATIN Request
CT_IU is shown in table 184.

Table 184 — GATIN Request CT_IU

tem Size
bytes
CT Il preamble ses 4.3
Interconnect Element Port Name 8
The format of the Accept CT_IU to a GATIN request is shown in table 185.
Table 185 — Accept CT_IU to GATIN Request
ltem Size
bytes
CT_IU preamble see 4.3
Topology Information Descriptor (see table 154) 5o ;-thhXe'c\j“IJDrg?tz)r of

NOTE This request may be used to discover topologies “behind™a Port, such as arbitrated loops or bridges to
other interconnects. A typical approach might be to collect all of'the Ports within an Interconnect Element using
GPL (table 6.1.5.11), then issue this command to each Port in‘turn to discover the additional topologies.

6.1.5.18 Query — Get Switch Enforcement Status (GSES)

The Zoning enforcement status of an Fx_Rort is implicitly managed through the Fabric Zone Server
by using the Hard Zoning or the Broadgast Zoning attributes, but it may be explicitly read through the
Fabric Configuration Server by using the Get Switch Enforcement Status (GSES) request.

The Fabric Configuration Server shall, when it receives a GSES request, return the actual Zoning en-
forcement status for each Fx<Port of the specified Switch. The GSES request payload shall specify
the Switch Name identifying the Switch for which the Zoning enforcement status information is
sought. The GSES ageept payload contains the Zoning enforcement status for each Fx_Port of the
Switch specified in thefequest.

The format of the GSES request payload is depicted in table 186.

Table 186 — GSES Request Payload

Size

Iltem bytes

CT_IU preamble see 4.3

Interconnect Element Name 8
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Interconnect Element Name: The Name of the Interconnect Element that the enforcement status is

being sought.

The format of the GSES accept payload is depicted in table 187.

Table 187 — GSES Accept Payload

status objects (n)

It Size
em bytes
CT_IU preamble see 4.3
Number of Zoning enforcement 4

Zoning enforcement status object #1

see table 138

Zoning enforcement status object #2

see table 138

Zoning enforcement status object #n

see table 138

6.1.5.19 Query — Get Platform Node Name List (GPLNL)

The Fabric Configuration Server shall, when it receives a GRENL request, return all Node Name

at-

tributes for the specified Platform Name. The format of the«<GPLNL Request CT_IU is shown in table

188.

Table 188 — GPLNLyRequest CT_IU

it Size
ex bytes

CT_IU preamble see 4.3
Platform Namle 256

The format of the Accept.CT_IU to a GPLNL request is shown in table 189.

Table 189 — Accept CT_IU to GPLNL Request

tem Size
bytes
CT_IU preamble see 4.3
Number of Platform Node Name entries (n) 4
Platform Node Name #1 8
Pratform Node Name #2 8
Platform Node Name #n 8
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One or more Platform Node Name entries are returned, and the entries may be returned in any order,
and the order may be different for every request even if the same entries are returned and the re-
questor is the same.

6.1.5.20 Query — Get Platform Type (GPLT)

The Fabric Configuration Server shall, when it receives a GPLT request, return the Platform Type at-
tribute for the specified Platform Name. The format of the GPLT Request CT_IU is shown in table
190.

Table 190 — GPLT Request CT_IU

it Size
em bytes

CT_IU preamble see 4.3
Platform Name 256

The format of the Accept CT_IU to a GPLT request is shown in table 191.

Table 191 — Accept CT_IU to GPLT Request

It Size
em bytes
CT_IU preamble see 4.3
Platform Type 4

6.1.5.21 Query — Get Platform Management Address List (GPLML)

The Fabric Configuration Server shall, when it\feceives a GPLML request, return all Interconnect Ele-
ment Management Address attributes for the specified Platform Name. The format of the GPLML Re-
quest CT_IU is shown in table 192.

Table 192 — GPLML Request CT_IU

Size

ltem bytes

CT)IU preamble see 4.3

Platform Name 256
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The format of the Accept CT_IU to a GPLML request is shown in table 193.

Table 193 — Accept CT_IU to GPLML Request

ltem Size
bytes
CT_IU preamble see 4.3
Number of Management Address entries (n) 4
Management Address #1 256
Management Address #2 256
Management Address #n 256

One or more Platform Management Address entries are returned, and the entries may be returne

1 in

any order, and the order may be different for every request even if the same entries are returned and

the requestor is the same.

6.1.5.22 Query — Get PLATFORM Attribute Block (GPAB)

The Fabric Configuration Server shall, when it receives a GPAB'request, return the Platform Attrib|

ute

Block for the specified Platform. The GPAB request payload shall specify the Platform Identifier that

identifies the Platform for which attributes are sought.The GPAB accept payload contains the P

form Attribute Block for the Platform specified in the.request.

If the specified Platform has not been registered with the Fabric Configuration Server, then the

quest is rejected with the appropriate reason*cede explanation.

The format of the GPAB Request payload-is depicted in table 194.

Table 194 — GPAB Request Payload

it Size

em bytes

CT_IU preamble see 4.3
Platform Name 256

Platform"Name: The format of the Platform Name is described in 6.1.3.4.2.

at-
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The format of the GPAB Accept payload is depicted in table 195.

Table 195 — GPAB Accept Payload

| Size

tem bytes
CT_IU preamble see 4.3
Platform Attribute Block see 6.1.3.4.4

Platform Attribute Block: The format of the Platform Attribute block I1s described in 6.1.3.4.4.

6.1.5.23 Query — Get Platform Name - Node Name (GNPL)

The Fabric Configuration Server shall, when it receives a GNPL request, return the Platferm Name
attribute for the specified Platform Node Name. The format of the GNPL Request CT_IU.is shown in

table 196.
Table 196 — GNPL Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
Platform Node Name 8

The format of the Accept CT_IU to a GNPL request is shown in table 197.

Table 197 — Accept CTAJU to GNPL Request

It Size
em bytes

CT_IU preamble see 4.3
Platform Name 256

6.1.5.24 Query — Get Platform Name List (GPNL)

The Fabric Configuration Server shall, when it receives a GPNL request, return a list of all registered
Platform Namesdfi,no Platform Names are Registered, an GPNL Accept CT_IU shall be sent with the
Number of Platform Name entries field set to zero and with no Platform Names in the payload. The
format of the\GPNL Request CT_IU is shown in table 198.

Table 198 — GPNL Request CT_IU

Size
Item hutac
bytes

CT_IU preamble see 4.3
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The format of the Accept CT_IU to a GPNL request is shown in table 199.

Table 199 — Accept CT_IU to GPNL Request

ltem Size
bytes
CT_IU preamble see 4.3
Number of Platform Name entries (n) 4
Platform Name #1 256
Platform Name #2 256
Platform Name #n 256

6.1.5.25 Query — Get Platform FCP Type (GPFCP)

Table 200 — GPFCP Request€T_IU

The Fabric Configuration Server shall, when it receives a GPFCP requestyreturn the FCP-2 Feat
Bit Mask (see 6.1.3.4.8.2) for the specified Platform Name. The format'ofthe GPFCP Request CT)|
is shown in table 200.

It Size

em bytes

CT_IU preamble see 4.3
Platform Name 256

The format of the Accept CT_IU to a-GPFCP request is shown in table 201.

Tablg 201 — Accept CT_IU to GPFCP Request

Item

Size
bytes

CI_IU preamble

see 4.3

FCP-2 Features Bit Mask

4

Lre
U
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6.1.5.26 Query — Get Platform OS LUN Mappings (GPLI)

The Fabric Configuration Server shall, when it receives a GPLI request, return all OS LUN Map entry
attributes for the specified Platform Name. The format of the GPLI Request CT_IU is shown in table
202.

Table 202 — GPLI Request CT_IU

It Size
em bytes

CT 1l prpamhlp seed3
Platform Name 256

The format of the Accept CT_IU to a GPLI request is shown in table 203.

Table 203 — Accept CT_IU to GPLI Request

ltem Size
bytes
CT_IU preamble see 4.3
Number of LUN Map entries (n) 4
OS LUN Map Entry #1 variable
OS LUN Map Entry #2 variable
OS LUN Map Entry #n variable

One or more OS LUN Map entries are returned, and the entries may be returned in any order, and
the order may be different for every request even if the same entries are returned and the requestor
is the same.

The format of the OS LUN Map entries is shown in table 150.
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6.1.5.27 Query — Get Node Identification Data (GNID)

The Fabric Configuration Server shall, when it receives a GNID request, return the Topology Informa-
tion for the specified destination. The format of the GNID Request CT_IU is shown in table 204.

Table 204 — GNID Request CT_IU

tem Size
bytes
CT_IU preamble see 4.3
Platform Node Name 8
Node Identification Data format 1
Reserved 3

See the Request Node Identification Data ELS in FC-FS for the definition ofithe Node Identification
Data format.

The format of the Accept CT_IU to a GNID request is shown in table 205.

Table 205 — Accept CT_IU to GNID\Request

it Size

em bytes
CT_IU preamble see 4.3
RNID accept payload see text

The RNID accept payload shall containthe accept payload for the Request Node Identification Dlata
ELS. See FC-FS for the definition and length of this payload.

6.1.5.28 Register Interconnect Element Logical Name (RIELN)

The RIELN Fabric Configuration Server request shall be used to associate a Logical Name with a giv-
en Interconnect Element;

The Fabric Configuration Server shall not attempt validation of the Logical Name attribute. This
means that any-l-ogical Name value shall be accepted.

Deregistration may be accomplished by registering a null Logical Name (see 6.1.3.2.6).
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The format of the RIELN Request CT_IU is shown in table 206.

Table 206 — RIELN Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Interconnect Element Name 8
Logical Name 256

The format of the RIELN Accept CT_IU is shown in table 207.

Table 207 — RIELN Accept CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3

6.1.5.29 Register Platform (RPL)

The RPL Fabric Configuration Server request shall be used to associate a Platform Name with its
Platform Node Names and key platform attributes. This request.allows the registration of a Platform,
associated Platform Node Names and key attributes using arsingle transaction.

The Platform Name field of the Request CT_IU shall netbe equal to a currently registered Platform
Name.

If the value of the Platform Name is equal to a clirrently registered Platform Name maintained by the
switch to which the Request CT_IU is addressed, the Fabric Configuration Server of the switch re-
sponding to the CT_IU request shall rejectthis request; the Reject CT_IU reason code shall be “Un-
able to perform command request”, .with a reason code explanation of “Platform Name already
exists”.

If the device (e.g., switch) from which the Request CT_IU is sent is part of the Fabric Configuration
Server and the Request CT.IU is rejected the sending device shall deregister the platform specified
in the Request CT_IU.

No Platform Node Name field of the Request CT_IU shall be equal to a currently registered Platform
Node Name. If the-value of any Platform Node Name is equal to a currently registered Platform Node
Name, the Fabri¢ Configuration Server shall reject this request. The Reject CT_IU reason code shall
be ‘Unable to‘perform command request’, with a reason code explanation of ‘Platform Node Name al-
ready exists'.

In_the’absence of a reject condition, the Fabric Configuration Server shall create a new Platform ob-
ject and register the Platform attributes with the new Platform.

The Fabric Configuration Server shall not attempt validation of the Platform Type or Platform Man-
agement Address attributes. This means that any value shall be accepted for these attributes.

Deregistration may be accomplished by a DPL request (see 6.1.5.36).
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The format of the RPL Request CT_IU is shown in table 208.

Table 208 — RPL Request CT_IU
item Size
bytes
CT_IU preamble see 4.3
Platform Name 256
Platform Type 4
Number of Management Address entries (n) 4
Management Address #1 256
Management Address #2 256
Management Address #n 256
Number of Platform Node Name entries (n) 4
Platform Node Name #1 8
Platform Node Name #2 8
Platform Node Name #n 8
The format of the RPL Accept CT_IU is shown in table 209.
Tahle 209 — RPL Accept CT_IU
ltem Size
bytes
CT._1U preamble see 4.3

6.1.5.30 Register, Platform Node Name (RPLN)

The RPLN¢Eabric Configuration Server request shall be used to associate a Platform Node Name

with a Platform.

The Platform Name field of the Request CT_IU may be equal to a currently registered Platfgrm
Name. If the value of the Platform Name is equal to a currently registered Platform Name, the Fabric
Configuration Server shall register the Platform Node Name with the existing Platform. If the valu¢ of

form.

the Platform Name is not equal to a currently registered Platform Name, the Fabric Configuraﬂion
erver shall create a new Platiorm object and register the Plattorm Node Name wi € new Plat-

No Platform Node Name field of the Request CT_IU shall be equal to a currently registered Platform
Node Name. If the value of any Platform Node Name is equal to a currently registered Platform Node
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Name, the Fabric Configuration Server shall reject this request. The Reject CT_IU reason code shall
be ‘Unable to perform command request’, with a reason code explanation of ‘Platform Node Name al-
ready exists’.

The Fabric Configuration Server shall reject this request if the Platform Node Name attribute is cur-
rently assigned to another Platform.

Deregistration may be accomplished by a DPLN request (see 6.1.5.37).

The format of the RPLN Request CT_IU is shown in table 210.

Iable Z1U — RFLN rRequest C1_1U

tem Size
bytes
CT_IU preamble see 4.3
Platform Name 256
Platform Node Name 8
The format of the RPLN Accept CT_IU is shown in table 211.
Table 211 — RPLN Accept CT_IU
tem Size
bytes
CT_IU preamble see 4.3

6.1.5.31 Register Platform Type (RPLT)

The RPLT Fabric Configuration Server request shall be used to associate a Platform Type with a
Platform.

The Platform Name field of the Request CT_IU may be equal to a currently registered Platform
Name. If the value of the Platform Name is equal to a currently registered Platform Name, the Fabric
Configuration Server shallregister the Platform Type with the existing Platform. If the value of the
Platform Name is not equal~to a currently registered Platform Name, the Fabric Configuration Server
shall create a new Platform object and register the Platform Type with the new Platform.

The Fabric Configuiration Server shall not attempt validation of the Platform Type attribute. This
means that any value shall be accepted for this attribute.

Deregistration may be accomplished by registering a null Platform Type (see 6.1.3.4.3).
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The format of the RPLT Request CT_IU is shown in table 212.

Table 212 - RPLT Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Platform Name 256
Platform Type 4
The format of the RPLT Accept CT_IU is shown in table 213.
Table 213 — RPLT Accept CT_IU
Size
Iltem bytes
CT_IU preamble see 4.3

6.1.5.32 Register Platform Management Address (RPLM)

The RPLM Fabric Configuration Server request shall be usedyto associate a Platform Managem
Address with a Platform.

The Platform Name field of the Request CT_IU maybe equal to a currently registered Platfd
Name. If the value of the Platform Name is equal te.a currently registered Platform Name, the Fa

ent

rm
Dric

Configuration Server shall register the PlatformpManagement Address with the existing Platforny. If

the value of the Platform Name is not equal te a currently registered Platform Name, the Fabric C
figuration Server shall create a new Platfofim object and register the Platform Management Addr
with the new Platform.

The Fabric Configuration Server.shall not attempt validation of the Platform Management Address
tribute. This means that any valle shall be accepted for this attribute.

Deregistration may be aeccomplished by a DPLML request (see 6.1.5.39).

The format of the RPI:M Request CT_IU is shown in table 214.

Table 214 — RPLM Request CT_IU

pon-
PSS

at-

ltem Size

bytes

CT_IU preamble see 4.3
Platform Name 256
Plattorm Management Address 256
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The format of the RPLM Accept CT_IU is shown in table 215.

Table 215 — RPLM Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

6.1.5.33 Register Platform Attribute Block (RPAB)

The Fabric Configuration Server shall when it receives an RPAB request, register the Platform at
tributes for the specified Platform. The RPAB request payload shall specify the Platform Name and
the Platform Attribute Block.

The Platform Name field of the Request CT_IU may be equal to a currently registered_Platform
Name. If the value of the Platform Name is equal to a currently registered Platform Name; the Fabric
Configuration Server shall register the Platform Attribute Block with the existing Platform. If the value
of the Platform Name is not equal to a currently registered Platform Name, the Fabric Configuration
Server shall reject this request. The Reject CT_IU reason code shall be ‘Unable.to perform command
request’, with a reason code explanation of ‘Platform name does not exist'.

The Vendor ID and Product ID attributes shall be required in the Platform_Attribute Block. If the Ven-
dor ID or the Product ID attribute are not specified in the Platform Attribute Block then the request is
failed with the appropriate reason code explanation.

If a Platform Attribute Block is already registered for the platform indicated in the Platform Name field
then that Platform Attribute Block shall replace the existing.Platform Attribute Block.

The format of the RPAB Request payload is depicteddn table 216.

Table 216 — RPAB Request Payload

e Size
bytes
CT_IU preamble see 4.3
Platform Name 256
Platform Attribute Block see 6.1.3.4.4

Platform Name:(Fhe format of the Platform Name is described in 6.1.3.4.2.
Platform Attfibute Block: The format of the Platform Attribute block is described in 6.1.3.4.4.

The format of the RPAB Accept payload is depicted in table 217.

Table 217 — RPAB Accept Payload

Size

ltem bytes

CT_IU preamble see 4.3
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6.1.5.34 Register Platform FCP Type (RPFCP)

The RPFCP Fabric Configuration Server request shall be used to associate a Platform FCP Type
with a Platform.

The Platform Name field of the Request CT_IU may be equal to a currently registered Platform
Name. If the value of the Platform Name is equal to a currently registered Platform Name, the Fabric
Configuration Server shall register the Platform FCP Type with the existing Platform. If the value of
the Platform Name is not equal to a currently registered Platform Name, the Fabric Configuration
Server shall reject this request. The Reject CT_IU reason code shall be ‘Unable to perform command
request’, with a reason code explanation of ‘Platform name does not exist'.

The Fabric Configuration Server shall not attempt validation of the Platform FCP Type attribute, ‘This
means that any value shall be accepted for this attribute.

Deregistration may be accomplished by registering a null Platform FCP Type (see 6.1.3:4.8.2).

The format of the RPFCP Request CT_IU is shown in table 218.

Table 218 — RPFCP Request CT_IU

tem Size
bytes
CT_IU preamble see 4.3
Platform Name 256
Platform FCP Type 4
The format of the RPFCP Accept CT_IU is shown in table 219.
Table 239 — RPFCP Accept CT_IU
tem Size
bytes
CT. I¥preamble see 4.3

6.1.5.35 Register Platform OS LUN Mappings (RPLI)

The RPLI Fabrie-Configuration Server request shall be used to associate a Platform Name with ¢ne
or more OS’LUN mappings.

The Rlatform Name field of the Request CT_IU may be equal to a currently registered Platfgrm
Name! If the value of the Platform Name is equal to a currently registered Platform Name, the Fabric
Configuration Server shall register the Platform OS LUN mapping(s) with the existing Platform. If the
value of the Platform Name is not equal to a currently registered Platform Name, the Fabric Configu-
ration Server shall reject this request. The Reject CT_IU reason code shall be ‘Unable to perfgrm

command request’, wWith a reason code explanation of "Flatiorm name does not exist.

If an OS LUN Map Entry is already registered for the platform indicated in the Platform Name field
then the requested OS LUN Mapping(s) shall add to the existing OS LUN mapping. Checking for du-
plicate OS LUN Map Entry attributes is not required by the Fabric Configuration Server.
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The Fabric Configuration Server shall reject this request if the number of LUN map entries is set to
zero. The Reject CT_IU reason code shall be ‘Unable to perform command request’, with a reason
code explanation of ‘Zero entries in OS LUN map block’.

Deregistration may be accomplished by a DPLI request (see 6.1.5.36).

The format of the RPLI Request CT_IU is shown in table 220.

Table 220 — RPLI Request CT_IU

Size
ltem sk
U_yI.CQ
CT_IU preamble see 4.3
Number of LUN Map entries (n) 4
OS LUN Map Entry #1 variable
OS LUN Map Entry #2 variable
OS LUN Map Entry #n variable
One or more OS LUN Map entries may be sent.
The format of the OS LUN Map entries is shown in table 150
The format of the RPL Accept CT_IU is shown in table 221.
Table 221 — RPkKAccept CT_IU
it Size
em bytes
CT_IU preamble see 4.3

6.1.5.36 Deregister Platform,(DPL)

The DPL Fabric Configuration Server request shall be used to remove a registered Platform object
and all of its attributes:

The Platform Name field of the Request CT_IU shall be equal to a currently registered Platform
Name. If the value of the Platform Name is not equal to a currently registered Platform Name, the
Fabric Configuration Server shall reject this request. The Reject CT_IU reason code shall be ‘Unable
to performycommand request’, with a reason code explanation of ‘Platform Name does not exist’.

If the'\walue of the Platform Name is equal to a currently registered Platform Name, the Fabric Config-
uration Server shall delete the Platform object from its database.
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The format of the DPL Request CT_IU is shown in table 222.

Table 222 — DPL Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Platform Name 256
The format of the DPL Accept CT_IU Is shown In table 223.
Table 223 — DPL Accept CT_IU
tem Size
bytes
CT_IU preamble see 4.3

6.1.5.37 Deregister Platform Node Name (DPLN)

The DPLN Fabric Configuration Server request shall be used to-disassociate a registered Platfgrm

Node Name from a Platform object.

The Platform Node Name field of the Request CT_IU shall‘be equal to a currently registered Platform
Node Name. If the value of the Platform Node Name_ is‘not equal to a currently registered Platfgrm
Node Name, the Fabric Configuration Server shall reject this request. The Reject CT_IU reason code
shall be ‘Unable to perform command request’, with a reason code explanation of ‘Platform N¢de

Name does not exist’.

If the value of the Platform Node Name isfequal to a currently registered Platform Node Name,
Fabric Configuration Server shall deletethe Platform Node Name from its database.

The format of the DPLN Request CT IU is shown in table 224.

Table 224 — DPLN Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Platform Node Name 8
The format of the DPLN Accept CT_IU is shown in table 225.
Table 225 — DPLN Accept CT_IU
Size
Iltem bytes
CT_IU preamble see 4.3



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-173 - 14165-414 © ISO/IEC:2007(E)

6.1.5.38 Deregister Platform Management Address (DPLM)

The Configuration Server shall, when it receives a DPLM request, delete the specified Platform Man-
agement Address for the specified Platform. The DPLM request payload shall contain the Platform-
Name and a Platform Management Address (see table 226). The DPLM accept payload is null (see
table 227).

Table 226 — DPLM Request Payload

tem Size
bytes
CT_IU Preamble see 4.3
Platform Name 256
Platform Management Address 256
Table 227 — DPLM Accept Payload
tem Size
bytes
CT_IU Preamble see 4.3

6.1.5.39 Deregister Platform Management Address List (DPKML)

The DPLML Fabric Configuration Server request shall be.used to disassociate all registered Platform
Management Addresses from a Platform object.

The Platform Name field of the Request CT_IU 'shall be equal to a currently registered Platform
Name. If the value of the Platform Name is not'equal to a currently registered Platform Name, the
Fabric Configuration Server shall reject this request. The Reject CT_IU reason code shall be ‘Unable
to perform command request’, with a reason code explanation of ‘Platform Name does not exist’

If the value of the Platform Name is.equal to a currently registered Platform Name, the Fabric Config-
uration Server shall delete all Platform Management Addresses, associated with the Platform object,
from its database.

The format of the DPLME"Request CT_IU is shown in table 228.

Table 228 — DPLML Request CT_IU

Size

ltem bytes

CT_IU preamble see 4.3

Platform Name 256
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The format of the DPLML Accept CT_IU is shown in table 229.

Table 229 — DPLML Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

6.1.5.40 Deregister Platform OS LUN Mappings (DPLI)

The DPLI Fabric Configuration Server request shall be used to delete all the OS LUN Map Entry
jects and attributes associated with the indicated Platform.

The Platform Name field of the Request CT_IU shall be equal to a currently registered Platfqrm

Name. If the value of the Platform Name is not equal to a currently registered Platform Name,

the

Fabric Configuration Server shall reject this request. The Reject CT_IU reason codesshall be ‘Ungble

to perform command request’, with a reason code explanation of ‘Platform Name(does not exist’.
If the indicated Platform does not contain any OS LUN Entry objects, the Fabric Configuration Se
shall reject this request. The Reject CT_IU reason code shall be ‘Unable’to perform command
quest’, with a reason code explanation of ‘Zero entries in OS LUN Map®.

If the value of the Platform Name is equal to a currently registered-Platform Name, the Fabric Con|

ver

fig-

uration Server shall delete all the OS LUN Map Entry objectscfor the indicated platform from its data-

base.

The format of the DPLI Request CT_IU is shown in table 230.

Table 230 — DPLI Request CT_IU

Item Size
bytes
CT_IU preamble see 4.3
Platform_Name 256
The format of the DPLIAccept CT_IU is shown in table 231.
Table 231 — DPLI Accept CT_IU
tem Size
bytes
CT_IU preamble see 4.3

6.1.5.41 Deregister Platform Attribute Block (DPAB)

I'ne Fabric Configuration server shall, when 1t recelves an DFAB request, de-register the Flatitorm

Attribute Block for the specified Platform. The DPAB request payload shall specify the Platform Na
that identifies the Platform for which the Platform Attribute Block is to be de-registered.

me


https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-175 - 14165-414 © ISO/IEC:2007(E)

If the specified Platform or its attribute block have not been registered with the Fabric Configuration
Server, then the request is rejected with the appropriate reason code explanations.

The format of the DPAB Request payload is depicted in table 232.

Table 232 — DPAB Request Payload

tem Size
bytes
CT_IU preamble see 4.3
Platform Name 256
The format of the DPAB Accept payload is depicted in table 233 below.
Table 233 — DPAB Accept Payload
tem Size
bytes
CT_IU preamble See 4.3

6.1.5.42 De-register all platform information (DPALL)

The Fabric Configuration Server shall, when it receives a DPALL operation request, delete all Plat-
forms and their attributes from the Platform database. The format of the DPALL request payload shall
be as shown in table 234.

Table 234 — DPALL Request Payload

it Size
em bytes
CT_IU preamble see 4.3
The format of the DPALL accept payload shall be as shown in table 235.
Table 235 — DPALL Accept Payload
I Size
tem bytes

CT_IU preamble see 4.3
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6.2 Unzoned Name Server

6.2.1 Overview

The Unzoned Name Server is provided by the Management Service to give a management applica-
tion access to the Name Server database without Zone constraints.

6.2.2 Protocol

6.2.2.1 Overview

Unzoned Name Server registration, deregistration and queries are managed through protocols, cpn-
taining a set of Request CT_IUs and Response CT_IUs supported by the Unzoned Name Seftver.

Synchronous transactions shall be used, as defined in 4.5.2. For a Unzoned Name Setver request,
the Unzoned Name Server payload shall be transported from the requestor to the Unzoned Name
Server using a Request CT_IU. The corresponding Unzoned Name Server respanse is transported
from the Unzoned Name Server to the requestor, in the Exchange established bgpthe requestor, Jus-
ing a Response CT_IU.

If Zones exist within the fabric, the Unzoned Name Server shall not restriet access to information in
the Name Server database based on the Zone configuration.
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An example of Zoned and Unzoned access is illustrated in figure 7.

Unzoned

FABRIC

N ZoneL3 e
~ —

Figure 7~Name Server Zone Constraints

In the example, N_Port A is in_ a.Zone that allows access to, and visibility of, N_Ports B, C, and Z.
N_Port P is in a Zone that allows access to, and visibility of, N_Ports Q, R, M, and Z. N_Port M is in
the same Zone as P, and-is-allowed access to, and visibility of, N_Ports Q, R, P, and Z.

The Name Server proevided by the Directory Service is required to constrain access based on Zones
(see 5.2.2). So, if’each N_Port issues a GID_PT (Get IDs based on Port Type) request, the answers
they get are:

« Response for N_Port A contains N_Ports B, C, and Z;

« /Response for N_Port P contains N_Ports Q, R, M, and Z; and

e KResponse 1or N_Fort M contains N_Forts F, Q, K, and Z.

If that N_Port M is running a management application, and makes the same GID_PT request via the
Unzoned Name Server provided by the Management Service. The response for N_Port M in this
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case contains N_Ports A, B, C, P, Q, R, M, and Z. The response is unconstrained by the Zone config-

uration.

6.2.2.2 CT_IU preamble values

The following values shall be set in the CT_IU preamble for Unzoned Name Server request and their

responses; fields not specified here shall be set as defined in 4.3.2:
e GS_Subtype: as indicated in table 121; and

« Command Code: see table 23 for Request command codes.

6.2.2.3 Registration

The Unzoned Name Server shall not perform Registrations. If the Unzoned Name Serverrecei
any Registration command defined in 5.2.2.3, it shall reject the command. The Reject CT_IU rea
code shall be ‘Unable to perform command request’, with a reason code explanation of ‘Access
nied’.

6.2.2.4 Queries

Queries shall be performed as defined in 5.2.2.4.

6.2.2.5 Deregistration

The Unzoned Name Server shall not perform Deregistratien. If the Unzoned Name Server recei
any Deregistration command defined in 5.2.2.5, it shallyreject the command. The Reject CT_IU r
son code shall be ‘Unable to perform command request’, with a reason code explanation of ‘Acc
denied’.

6.2.2.6 Server Sessions

The action of the Unzoned Name Serverjs unaffected by server sessions.

6.2.3 Unzoned Name Server gbjects — Formats

Unzoned Name Server objeCts are as defined in 5.2.3.

6.2.4 Reason code-explanations

Unzoned Name Setver reason code explanations are as defined in 5.2.4.

6.2.5 Comnjands

es
olg!
de-

es

PSS

The commands defined for the Unzoned Name Server are summarized in table 23, and are defiped

in 5.2.5.
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6.3 Fabric Zone Server
6.3.1 Overview

Fabric Zones provide a mechanism to expose selected views of Name Server information to Clients
or control frame delivery between Nx_Ports. This technique is similar to “virtual private networks” in
that the fabric has the ability to group devices into Zones. The following discussion provides a brief
architectural overview of Zones, describes the parameters that define a Zone, and describes the rela-
tionships, and protocols for managing Zone information and configurations.

Administrators create Zones to increase network security and prevent data loss or corruption, by con-

trolling access between devices or user groups. Zones may be specifically used to create

« barriers between devices that use different operating systems. It is often critical to separate ;serv-
ers and storage devices with different operating systems because accidental transfer of informa-
tion from one to another may delete or corrupt data,

« logical subsets of closed user groups. Administrators may authorize access rights to specific
Zones for specific user groups, thereby protecting confidential data from unauthorized access,

« groups of devices that are separate from devices in the rest of a fabric. Zones allow certain pro-
cesses to be performed on devices in a group without interrupting devicesin other groups or

e temporary access between devices for specific purposes. Administrators may remove Zone re-
strictions temporarily, then restore Zone restrictions to perform normal processes.

Zones may be configured via this Server or via a mechanismoutside the scope of this standard.
« An Nx_Port may be a member of one or more ZonesxZone membership may be specified by
« the N_Port_Name of the Nx_Port connected.to the switch,
e the N_Port_ID assigned during Fabric\kogin,

« the Node Name associated with the Nx_Port; note that the Node_Name may include more
than one Nx_Port,

« the F_Port_Name of the Fx_Port to which the Nx_Port is connected or

< the domain identification (Domain_ID) and physical port number of the Switch Port to which
the Nx_Port is-attached (e.g., as “Domain 1, Port 1"). The format and interpretation of the
physical portthumber is not defined by this standard.

NOTE The use-ef.Domain_ID and physical port number may cause interoperability issues. The GID_DP Name
Server commandvintroduced in FC-GS-4 allows discovery of the Port Indentifier associated with a Domain_ID
and physicalport number (see 5.2.5.33).

The Fabric Zone Server may be used to create a Zone by specifying the Zone Members. One or
mote¥Zones may be collected into a Zone Set, and a Zone may be a member of more than one Zone
Set. A Zone Set creates a collection of Zones that may be activated or deactivated as a single entity

across all Swiiches n the Fabric (e.g., you could have two Zone Sets, one for normal operation and
another for backup during off-hours). Only one Zone Set may be activated at one time.
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An example of an Active Zone Set used to restrict visibility amongst different operating system imag-

es is shown in figure 8.
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Switches are linked through Inter-Switch Links (ISLs) to form multi-switch Fabrics. In a multi-switch
Fabric, the Active Zone Set applies to the entire Fabric.

Figure 8 — Active Zone Set example
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See FC-SW-3 to understand how the Zoning information is distributed among the Switches of a multi-
switch Fabric.

NOTE An example of Fabric Zone Server usage is given in Annex D.
6.3.2 Terminology
The terminology used in this document is the following:

« Active Zone Set: the Zone Set currently enforced by the Fabric;

e /Zone Set Database: the database of the Zone Sets available to be activated within a Fabric and
e Zoning Database: a generic term used to indicate both the above concepts.

The relationship between the Zone Set Database and the active Zone Set is shown in figure 9.

Zone Set Database

Add, Get, I ' Activate
Remove Zone Set(s), Zone Set Zone
‘ . Zone(s), . Enforcement
Zone Member(s) Entity
- Get Active Zone Set - .
Activate Direct; | Active Zone Set
Deactivate

Figure 9 — Zone Set Database and Zone enforcement

To understand how Activate and Deactivate work, it is useful to understand the relationship between
the Zone Set Database and the Zone Enforcement Entity. The Zone Set Database contains all of the
Zone Sets, Zones and Zone Members added to it and removed from it.

The Zone Enforcement Entity is an abstraction of the resources within the fabric that actually take the
information and enforee it'in a software and/or hardware sense, as appropriate for the implementa-
tion.

If no Zone Set‘has been activated, or if a Zone Set is explicitly deactivated, then there is no enforce-
ment. All ports may communicate without restriction, or no ports may communicate, depending on
the implemented default zone behaviour.

A Zone Set may be activated using one of two methods. The first method is to use the Add and Re-
rmoye requests to create a Zone Set in the database, then activate the defined Zone Set.

The second method communicates a Zone Set directly with the Zone Enforcement Entity.

NOTE The Zone Set is not stored in the database and therefore Zone and Zone Member objects are not added
to or removed from this Zone Set. The contents of this Zone Set may be queried.
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In either case, activating a Zone Set implicitly deactivates a previously activated Zone Set.

The zone set name of the activated zone set has no relation to any zone set name in the database

(i.e., changes to the zone set database do not affect the active zone set).

The Zone Enforcement Entity shall retain the Active Zone Set through power cycles and normal
tialization processes.

ini-

A change in the Active Zone set shall cause an RSCN to be originated. The RSCN may be sent to all

Nx_Ports that are registered to receive RSCN or only to affected Nx_Ports that are registered to
ceive RSCN. The determination of affected Nx_Ports is outside the scope of this standard.

re-

6.3.3 Protocol

Fabric Zone Server additions, removals, activations and queries are managed through ptotocols ¢
taining a set of Request CT_IUs and Response CT_IUs supported by the Fabric Zone Server.

Synchronous transactions shall be used, as defined in 4.5.2. For a Fabric Zone(Server request,
payload shall be transported from the requestor to the Fabric Zone Server using a Request CT |
The corresponding Fabric Zone Server response is transported from the.Fabric Zone Server to
requestor, in the Exchange established by the requestor, using a Response CT_IU.

The GS_Subtype shall be set in the CT_IU preamble for Fabric-Zone Server request and their
sponses as indicated in table 121. The Command Code shalkbe set as specified in 6.3.6.3 3
6.3.7.7.

6.3.4 Zoning Management Framework

From a management perspective, two distinct sets.of management requests, Enhanced and Ba
are defined to interact with the Fabric Zone Seryer. If all the Switches in a Fabric support the

hanced request set, then it may be used by a_management application, otherwise only the Basic
quest set may be used, in order to supportbackward compatibility.

Two control management requests_are defined to deal with these two distinct request sets

a) GFEZ (Get Fabric Enhanced Zoning Support) to provide a management application with
ability to query the Fabrig ‘about its support for Enhanced Zoning and

b) SFEZ (Set FabrictEnhhanced Zoning Support) to provide a management application with
ability to change-the Zoning operational mode of the Fabric from Basic to Enhanced.

Table 236 — Control Zoning Management Requests

the
U.
the

re-
nd

5iC,

the

the

Code Mnemonic & Attribute(s) in Attribute(s) in
(hex) Description Request CT_IU Accept CT_IU
0142 | GFEZ none Fabric Enhanced Zoning
Get Fabric Enhanced Zoning support flags;
Support List of Switch Enhanced
Zaning suppart flags
0242 | SFEZ Fabric Enhanced Zoning none
Set Fabric Enhanced Zoning request flags
Support
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Before issuing Zoning requests to the Fabric Zone Server, a management application should query
the Fabric Zone Server about the Enhanced Zoning capabilities and the operational mode of the Fab-
ric by issuing a GFEZ request.

A Fabric may work in Enhanced Zoning Mode or in Basic Zoning mode.

If the Fabric is working in Enhanced Zoning mode, then the management application shall use the
Enhanced Zoning rules, commands and payloads to manage the Zoning Database. Basic Zoning
commands that modify the zoning configuration shall be rejected by the Fabric Zone Server. Basic
Zoning queries may be rejected by the Fabric Zone Server.

If the Fabric 1s working in Basic Zoning mode, then the management application shall use the Basic
Zoning rules, commands and payloads to manage the Zoning Database. Enhanced Zoning com-
mands and payload shall be rejected by the Fabric Zone Server.

The model for this behaviour is depicted in figure 10.

FLLLLLLLELELL LI L LI L] G FEZ FLLLELLLLLLEEEEEEEELELLLIELLL LAV LY ]
R request : . .
Enhanced Zoning d : Basic.Zoning
Mode Mode
Zone Set Zone Set
Database . Database .
Add, Get, e Add, Get, e

H Remove Zone Set(s) one Se Zone R&move Zone Set(s) one Se Zone :
H Zone(s) $| Enforcement Zone(s) $| Enforcement |=
| —> Zone Entity k> Zone Entity

: Member(s) H Member(s)

Get Active Zone Set Get Active Zone Set
i i Active E B . i Active
Activate Direct Zone Set : H Activate Direct Zone Set
Deactivate E Deactivate
Session i | Session Commands
Commands (optional)
Enhanced Zoning Basic Zoning
Commands : Commands

Y . A -

Figure 10 — Zoning Management model

If the Fabric is‘\working in Basic Zoning mode and is able to work in Enhanced mode, then the man-
agement application may change the Zoning operational mode of the Fabric by issuing a SFEZ re-
quest. If¢he Fabric is unable to support Enhanced Zoning mode, the management application may
discoverwhich Switches in the Fabric do not support Enhanced Zoning through the GFEZ command.
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6.3.5 Default Zoning

For both Basic and Enhanced Zoning, there shall exist a Default Zone. The Default Zone has the fol-
lowing properties:

e any Nx_Port that is not a member of any zone in the active Zone Set shall be a member of the De-
fault Zone;

« the fabric may not allow members of the Default Zone to interact with any other members in the
Default Zone and

< the fabric shall not allow the members of the Default Zone to Interact with members of any,other
zone.

6.3.6 Basic Zoning Management
6.3.6.1 Overview

In the context of Basic Zoning Management an interaction with the Fabric Zohe Server may occuy at
any time, without any GS session. The Fabric does not guarantee the consistency of any returned|in-
formation, and multiple management applications may manage, at the same time, the Zone Set Data-
base, with unpredictable results. However, if only the Active Zone\Sét is used the information is
consistent.

A management application may delineate a set of Basic Zoning-management requests with the SSB
and SSE commands. In contrast to Enhanced Zoning (se€'6.4.6), Basic Zoning defines no Fabric pe-
haviour associated with SSB and SSE. In Basic Zoning;"SSB and SSE act only within a Switch (iLe.,
not Fabric wide). SSB and SSE allow a set of management requests to be related to each other wjth-
in a single Switch. This relationship may be uséed.to achieve a consistent behaviour when twq or
more management applications operate on a single Switch.

Any actions taken by the Zone Server on itsidata in response to Basic Zoning commands shall pergist
through Logout independently of whetherthe commands are requested within server sessions or fot,
and independently of whether the server session is terminated by SSE command or Logout. Howev-
er, Basic Zoning commands thatrequest changes to Zoning Definitions may be rejected and nmpay
cause no action by the Zone.Server on its data if another Client has a server session to the same
switch.

6.3.6.2 Add and Remove

Fabric Zone Server.“add” requests are used to define Zones and Zone Sets within the fabric’s Zgne
Set DatabaseCAn’entire Zone Set and its contained Zones and Zone Members may be defined ih a
single requést; or, Zones and Zone Members may be added to and removed from a defined Zgne
Set.

The Fabric Zone Server may reject add requests due to Fabric Zone Server resource limitations.
However, the Fabric Zone Server shall add all attributes for a given object if it adds any attribute.

The Fabric Zone Server may reject any add or remove requests for reasons not specified in this stan-

dard.

A request to remove a Zone Set, Zone, or Zone Member that does not exist shall not be considered
an error.
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A request to add a Zone to a Zone Set that does not exist, or a request to add a Zone Member to a
Zone that does not exist, shall be rejected. A request to add a Zone Set with zero Zones shall not be
considered an error.

For Basic Zoning, if all Zones are removed from a Zone Set, that Zone Set shall also be removed. For
Basic Zoning, if all Zone Members are removed from a Zone, that Zone shall also be removed. This
deletion shall be performed implicitly by the Fabric Zone Server.

A request to add a Zone Member that is not currently attached to the fabric shall not be considered
an error.

It overlapping add and/or remove requests for the same attribute are performed, then the Fabric
Zone Server shall, when all requests have completed, leave the attribute as one of the requested at-
tribute values. However, it is indeterminate which of the overlapping requests take precedence.

6.3.6.3 Basic Zoning Management Commands

See table 237 for the CT requests defined to manage the Zoning Database in Basic Zahihg Manage-
ment context.

Table 237 — Fabric Zone Server — Basic Zoning Request Command Codes

Code Mnemonic & Attribute(s) in Attribute(s) in

(hex) Description Request CT_IU Accept CT_IU

0100 | GZC none Capabilities?
Get Capabilities

0111 | GEST none Enforcement state®
Get Enforcement State

0112 [ GZSN none List of Zone Set Name and
Get Zone Set List Number of Zones

0113 | GZD Zone Set Name List of Zone Names and
Get Zone List Number of Zone Members

0114 | GZM Zone Name List of Zone Member
Get Zone Member List Identifier Types and Zone

Member Identifiers

0115 | GAZS none Zone Set Name;
Get ActiveZone Set Number of Zones;

List of Zone Names,
Number of Zone Members,
List of Zone Member
Identifier Types and Zone
Member Identifiers
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Table 237 — Fabric Zone Server — Basic Zoning Request Command Codes (Continued)

Code Mnemonic & Attribute(s) in Attribute(s) in
(hex) Description Request CT_IU Accept CT_IU
0116 | GZS Zone Set Name Zone Set Name;
Get Zone Set Number of Zones;
List of Zone Names,
Number of Zone Members,
List of Zone Member
Identifier Types and Zone
Membertdentifiers
0117 | GAR none see table 293
Get Activation Results
0200 | ADZS Zone Set Name; none
Add Zone Set Number of Zones;
List of Zone Names,
Number of Zone Members,
List of Zone Member
Identifier Types and Zone
Member Identifiers
0201 | AZSD Zone Set Nameg; none
Activate Zone Set Direct Number of Zones;
List of ZoneNames,
Number of Zone Members,
List of<Zone Member
Identifier.Types and Zone
Member Identifiers
0202 | AZS Zone Set Name none
Activate Zone Set
0203 | DzSs none none
Deactivate Zone Set
0204 | AZM Zone Name; none

Add Zone Members

List of Zone Member
Identifier Types and Zone
Member Identifiers
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Table 237 — Fabric Zone Server — Basic Zoning Request Command Codes (Continued)

Code Mnemonic & Attribute(s) in Attribute(s) in
(hex) Description Request CT_IU Accept CT_IU
0205 | AZD Zone Set Name; none
Add Zone Zone Name
0300 | RZM Zone Name; none
Remove Zone Members List of Zone Member
Identifier Types and Zone
Member Identifiers
0301 | RZD Zone Set Name; none
Remove Zone Zone Name
0302 | RZS Zone Set Name none
Remove Zone Set

2 This is not an attribute.

6.3.7 Enhanced Zoning Management
6.3.7.1 Overview

With Enhanced Zoning Management, a management action (ite., write access to the Zoning Data-
base) to the Zone Server shall occur only inside a Zoning session. This rule applies to both the Zone
Set Database and the Active Zone Set. A Zoning session s delimited by the CT requests Server Ses-
sion Begin (SSB) and Server Session End (SSE), ditected to the Management Service and with
GS_Subtype specifying the Zone Server. To ensurezthat Zoning Database information is reported
consistently, Query requests to the Fabric Zone Setyer should be issued inside a Zoning session.

The Zoning session in Enhanced Zoning is associated with a lock on the Fabric (see FC-SW-3). The
SSB request locks the Fabric, and the SSE request releases the lock.

Enhanced Zoning commands that madify zoning definitions shall be rejected if they are not requested
within a server session. Any actions ‘taken by the Zone Server on its data in response to Enhanced
Zoning commands shall persist through Logout only if the commands are followed by a CMIT
command within the same server session, independently of whether the server session is terminated
by SSE command or Logout

6.3.7.2 Zone Types

6.3.7.2.1 Hard Zoning

Hard Zoning is managed by setting the Hard Zoning Attribute. When this attribute is not specified, the
Zoning-enforcement is also not specified, and an implementation may enforce a Zoning configuration

in.a best effort manner. An implementation may enforce the Zoning configuration on a frame-by-
ftame basis. Otherwise the implementation shall enforce the Zoning configuration through name

Server visibility (I.€., Soft zoning).

When this attribute is specified, the Zone configuration shall be enforced on a frame-by-frame basis.
If an implementation is not capable of enforcing the Zone configuration the activation of the Zone
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configuration shall fail. In case of an activation failure, the CT reject shall return the reason code “Un-
able to perform command requested”, with a reason code explanation of “Hard Enforcement Failed”.

To allow the coexistence across the same Fabric of Hard and best effort Zones, if zoning for an
Nx_Port is enforced using hard zoning enforcement for any zone, zoning for that Nx_Port shall be en-
forced using hard zoning enforcement for all zones in which it is a member.

The activation of a Hard Zone may succeed because some of the Nx_Ports to be zoned are not con-
nected to the Fabric at activation time. When an Nx_Port connects and the Fabric does not have
enough resources to continue to enforce the Hard Zone definition, then the Fabric shall reject or dis-
card, as appropriate for the class of service, any frames not addressed to Fabric Services. The addi-

tion of a soft zone may also cause an activation to fail, if an Fx_Port is not able to enforce the
additional Zone definitions.

This allows Zoning configuration to be defined in where the enforcement is soft for someidevices and
hard for others. This case may be managed by defining two overlapping Zones, a best effort Zone
and an Hard Zone. The best effort Zone defines which Nx_Ports are allowed to communicate. The
Hard Zone defines the subset of these Nx_Ports for which Zoning shall be enforcéd in a hard man-
ner.

Fabrics may be composed of Switches that support hard Zoning and Switehes that support only $oft

Zoning. The Fabric administrator decides which devices have to be managed with hard Zoning, and
which ones with soft Zoning.

6.3.7.2.2 Broadcast Zoning
6.3.7.2.2.1 Overview
Broadcast zoning is enabled by using a broadcast attribute on zones that contain ports that send or
receive broadcast frames. Use of the broadcastcttribute allows devices to send broadcast frame$ to
some devices but not to others.

6.3.7.2.2.2 Zoning Active (i.e., Active'Zoneset)
Broadcast frames are delivered to alflogged in Nx_Ports that share a broadcast zone with the source
of the frame (as indicated by thé S _ID of the frame). If zoning is active and no zones have the bropd-
cast attribute, no broadcast frames are delivered. Broadcast zoning shall be enforced at the destiha-
tion switch with respect to each destination port
6.3.7.2.2.3 ZoningNet Active (i.e., no Active Zoneset)
Broadcast framies’are delivered to all logged in Nx_Ports.

6.3.7.2.2¢4 )Broadcast on FL_Ports

If any'NL_Port attached to an FL_Port shares a broadcast zone with the source of the broadgast
frame, or zoning is not active, the frame shall be sent to all the devices on the loop (see FC-AL-2)|

6.3.7.3 Processing of Zoning Database Changes

With respect to a given client, the Zoning Database update process begins when the Server Session
Begin (SSB) command is accepted by the Fabric Zone server and concludes when the Server Ses-
sion End (SSE) command is accepted by the Fabric Zone server. During this time the client is said to
be in Update mode.
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When the SSB request is received, the Fabric Zone server creates and maintains a temporary in-
stance of the Zoning Database on behalf of the requesting client. Any changes requested by the cli-
ent are then made to the client’s temporary instance of the Zoning Database. Once the client has
completed all changes and updates to its temporary instance of the database, the client issues a
Commit Zone Changes request to the Fabric Zone server. As part of the commit function, the Fabric
Zone server ensures that the changes made to the client’s temporary instance of the database are
propagated through the Fabric. After the SSE request is received, the temporary instance of the Zon-
ing Database is deleted.

As part of the commit processing and prior to any changes being made to the Fabric database, a con-
sistency check is performed on the Zoning database to ensure that the changes are valid. If the

changes are valid then the Fabric database Is updated accordingly. It the changes are not valid, then
the Commit Zone Changes command is failed with the appropriate reason code and reason code ex-
planation.

Examples of not valid changes are any kind of unresolved references present in the Zone.Set Data-
base, such as

a) aZone Set Object in the Zone Set Database referencing none existent Zone ©bjects,

b) a Zone Object in the Zone Set Database referencing none existent Zone‘Alias Objects or

c) aZone Object in the Zone Set Database referencing none existent\Zone Attribute Objects.

6.3.7.4 Zoning Database Queries and Update Mode

Access to the Fabric Zone server is serialized by the Fabric-inithat only one client may be in Update

mode at a given time. However, multiple clients may query the Zoning database at a given time.

When a client that is not in Update mode issues queries:'to the Fabric Zone server, those queries are

directed against the Zoning database. When a client’that is in Update mode issues queries to the

Fabric Zone server, those queries are directed against the client’s instance of the Zoning database.

6.3.7.5 Management Rules

Management of the Zone Set Databaseg issubject to the following rules:

« checks for consistency shall be performed at commit time. If the references in the various Zone
Sets and their related objects are not reconciled at commit time then the Commit command re-

quest is failed;

« incremental updates, to the database are not considered complete until the Commit is requested
by the client and’eompleted successfully by the Fabric Zone Server; and

« access to.the management function is serialized by the Fabric using the session protocol de-
scribeddn<FC-SW-3. If a management application does not interact with the Fabric Zone Server
for twominutes, then the session shall be automatically released.

Query commands return information based on the client’s view of the Zoning Database. If the Fabric
Zone Server is currently maintaining a local instance of the database on behalf of the client, then the

Tesulis of the query commands are based on Information maintained In the lfocal nstance. 11 no focal
instance exists, then the results of the query commands are based on the Zoning Database itself.
Multiple clients may query the Zoning Database at the same time.
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6.3.7.6 Session Commands
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See table 238 for the CT requests defined to manage the Zoning session in Enhanced Zoning Man-

agement context.

Table 238 — Fabric Zone Server — Session Request Command Codes

Commit Zone Changes®

Code Mnemonic & Attribute(s) in Attribute(s) in

(hex) Description Request CT_IU Accept CT_IU

7FF9 | SSB none none
Server Sessian Bngina

7FFA | SSE none none
Server Session EndP

7FFB | CMIT none none

& Coupled with the ACA SW_ILS processing (see FC-SW-3).
b Coupled with the RCA SW_ILS processing (see FC-SW-3).
¢ Coupled with the SFC and UFC SW_ILSs processing (see FC-SW-3).

6.3.7.7 Enhanced Zoning Management Commands

See table 239 for the CT requests defined to manage the Zaning Database in Enhanced Zoning Man-

agement context.

Table 239 — Fabric Zone Server — Enhanged Zoning Request Command Codes

Code . _ Request .
(hex) Mnemonic Descriptien Attributes Accept Attributep
0117 GAR Get Activation Results none see table 293
0120 GZA Get Zone Attribute Object Name Zone Name Zone Attribute
Object Name
0121 GZAB Get Zone Attribute Block Zone Zone Attribute Blogk
Attribute

Object Name

0122 GZSE Get Zone Set List - Enhanced Null List of Zone Set
Names
0123 GZDE Get Zone List - Enhanced Zone Set List of Zone Namds
Name

0124 GZME Get Zone Member List - Enhanced Zone Name Zone Member Ligt

0125 GZAl Get Zone Attribute ()hjprf | ist Null Zone Attribute
Object List

0128 GAL Get Alias List null Alias List

0129 GAM Get Alias Member List Alias Name Alias Member List
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Table 239 — Fabric Zone Server — Enhanced Zoning Request Command Codes (Continued)

Code Request

(hex) Mnemonic Description Attributes Accept Attributes

0227 SZA Set Zone Attribute Object Name Zone Name, Null
Zone
Attribute
Object Name

0228 SZAB Set Zone Attribute Block Zone Null
Attribiite

Object Name,
Zone
Attribute
Block

0220 CZS Create Zone Set Zone Set Nl
Name, Zone
Name List

0225 Ccz Create Zone Zone Namey Null
Zone Member
List

0229 CA Create Alias Alias:Name, Null
Alias Member
List

0226 CZA Create Zone Attribute Object Zone Null
Attribute
Object Name,
Zone
Attribute
Block

0221 AZ Add Zones Zone Set Null
Name, Zone
Name List

0321 RZ Remove Zones Zone Set Null
Name, Zone
Name List

0224 AZNME Add Zone Members - Enhanced Zone Name, Null
Zone Member
List

0324 RZME Remove Zone Members - Enhanced Zone Name, Null
Zone Member
List

022A AAM Add Alias Members Alias Name, Null
Alias Member
List
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Table 239 — Fabric Zone Server — Enhanced Zoning Request Command Codes (Continued)

Code . . Request .
(hex) Mnemonic Description Attributes Accept Attributes
032A RAM Remove Alias Members Alias Name, Null
Alias Member
List
032B DLZS Delete Zone Set Zone Set Null
Name
032C DLZ Delete Zone Zone Name Null
032D DLA Delete Alias Alias Name Nutl
032E DLZA Delete Zone Attribute Object Zone Null
Attribute
Object Name
0125 GAZSE | Get Active Zone Set - Enhanced Null Active Zone Set
Object
0211 AZSDE | Activate Zone Set Direct - Enhanced? Z0he Set Null
Object
0212 AZSE Activate Zone Set - Enhanced Zone Set Null
Name
0213 DZSE Deactivate Zone Set - Enhanced Null Null
8 The Zone Set defined in the Request CT_IU is fiot added to the Zone Set Database.

6.3.8 Zoning Data Structures

6.3.8.1 General Name Format

Several Zoning objects are identified through a name. Unless otherwise specified, those names shall
follow the general name format described in table 240:

Table 240 — General Name Format

ltem Size
bytes
Name Length (n) 1
Reserved 3
Name Value n
Fill bytes (m) 0,1,20r3
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6.3.8.1.1 Name Length

This field specifies the length in bytes of the Name Value plus any required fill bytes. This value shall
be a multiple of four.

6.3.8.1.2 Name Value

The Name Value field shall contain the ASCII characters that specify the name, not including any re-
quired fill bytes. Names shall adhere to the following rules:

« aname shall be between 1 and 64 characters in length (n);

« all characters shall be 7 bit ASCII characters;

 the first character of a given name shall be a letter. A letter is defined as either an upper case (A to
Z) character or a lower case (a to z) character and

e any character other than the first character shall be a lower case character (a to z),san upper case
character (A to Z), a number (0 to 9), or one of the following symbols ($ to * ).

6.3.8.1.3 Fill bytes

In order to ensure that the Name field length is a multiple of four, fill bytes’are added, as necessary,
to the end of the Name Value. Fill bytes shall be 00h. The number of fill bytes (m) is zero, one, two, or
three depending on the length of the actual name (n). Therefore the'total length of the name field is
(n+m).
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6.3.8.2 Basic Zoning Data Structures
6.3.8.2.1 Overview

In Basic Zoning framework the Fabric Zone Server object model is shown in figure 11.

FABRIC

Object Object Object Object

Zone Zone Zong
Object Object Objeet Obje¢t
- d
Zone Member Zone Member| o o ‘e |ZOne Member Zone Member

Figure 11 — Fabri¢‘Zone Server Object Model

The base object class managed by the Fabric Zone Server is the Zone Set object. One or more Z
Set objects belong to a Fabric. Zone\Set objects have one or more associated Zone objects. Z(

ne
ne

objects have one or more associated Zone Member objects. A Zone may be a member of more than

one Zone Set. A Zone Memberiniay be a member of more than one Zone. Zone Set objects, Z(
objects and Zone Member objects may have attributes associated with them, as shown in figure 1

ne
2.

Zone Set one or more: | zone |.ON€ Or more. Zone Member
Object Object Object
Attributes: Attributes: Attributes:
Zone Set Name Zone Name Identifier Type
L Number of Zones Number of Zone Members Zone Members Identifier

Figure 12 — Zone Set, Zone and Zone Member attributes



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-195 - 14165-414 © ISO/IEC:2007(E)

6.3.8.2.2 Zone Set Object

6.3.8.2.2.1 Zone Set Name

The format of the Zone Set Name attribute, as used by the Fabric Zone Server, shall follow the gen-
eral name format described in 6.3.8.1.

6.3.8.2.2.2 Number of Zones

The format of the Number of Zones attribute, as used by the Fabric Zone Server, shall be as shown
in table 241. This attribute shall contain the integer number of zones in the Zone Set.

Table 241 — Number of Zones Format

It Size
em bytes
Number of Zones 4

This attribute may be defined using the protocol described in 6.3.6.

6.3.8.2.3 Zone Object
6.3.8.2.3.1 Zone Name

The format of the Zone Name attribute, as used by the Fabric.Zone Server, shall follow the general
name format described in 6.3.8.1.

6.3.8.2.3.2 Number of Zone Members

The format of the Number of Zone Members attribute, as used by the Fabric Zone Server, shall be as
shown in table 242. This attribute shall contain the'integer number of members in the specified Zone.

Table 242 — Number of Zone Members Format

It Size
em bytes
Number of Zone Members 4

This attribute may be,defined using the protocol described in 6.3.6. The null value for the Number of
Zone Members attripyte is 00 00 00 00h.
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6.3.8.2.4 Zone Member Object

6.3.8.2.4.1 Zone Member Identifier Type

The format of the Zone Member Identifier Type attribute, as used by the Fabric Zone Server, shall

be

as shown in table 243. This attribute establishes the format of the information contained in the Zone

Member Identifier attribute.

Table 243 — Zone Member Identifier Type—encoding

Encoded .
Y Description
varuc \I ICA}
01 N_Port_Name
02 Domain_ID and physical port
03 N_Port_ID
04 Node_Name
all others Reserved

NOTE 1 The values specified in table 243 differ from those specified in"EF€-SW-3 for backward compatibilif

NOTE 2 Fabric rebuilds may result in Domain IDs being reassigned-resulting in unpredictable zoning enfo
ment behavior for Zone Member Identifier Types 02 and 03. Loop Initialization events may result in arbitrg
loop address reassignment resulting in unpredictable zoning enfercement behaviour for Zone Member Ident]
Type 03.

If the Fabric Zone Server receives a request cofntaining unsupported member types, that requ
shall be rejected.

This attribute may be defined using the pretocol described in 6.3.6.

NOTE 1 Itis recommended that one value of Zone Member Identifier Type be used for the entire fabric. Mi
Zone Member Identifier Types may result’in overlaps and ambiguities. The resolution of any resulting overlaj
ambiguity is not defined by this standard.

NOTE 2 The use of Type code 02h may result in interoperability issues. The GID_DP Name Server comm

introduced in FC-GS-4 allows discovery of the Port Indentifier associated with a Domain_ID and physical
number (see 5.2.5.33).

6.3.8.2.4.2 Zone-Member ldentifier

y.

ce-
ted
fier

est

ing
b or

and
bort

The forniat)of the Zone Member Identifier attribute, as used by the Fabric Zone Server, is indicated

by the_.Zone Member Identifier Type. For any Zone Member Identifier Type and format, the sped
valde, of these bytes shall not be restricted by the Fabric Zone Server.

ific
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The N_Port_Name Zone Member Identifier format shall be as shown in table 244.

Table 244 — Zone Member Identifier Format - N_Port_Name

Size

Item bytes

N_Port_Name 8

The Domain_ID and Port Zone Member Identifier format shall be as shown in table 245.

Iaple 245 — Zone vemper 1faentirier Format - bomaln_ID ana FOort

ltem Size

bytes
Domain_ID 1
Physical Port number 2
Reserved 5

The N_Port_ID Zone Member Identifier format shall be as shown in table.246.

Table 246 — Zone Member Identifier Format="N_Port_ID

ltem Size

bytes
Reserved 1
N_Port_ID 3
Reserved 4

The Node_Name Zone Member Identifier format shall be as shown in table 247.

Table 247 —=Zone Member Identifier Format - Node_Name

Size

Iltem bytes

Node Name 8
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6.3.8.3 Enhanced Zoning Data Structures
6.3.8.3.1 Zone Set Database

The currently defined Zoning Object types are
e Zone Set Objects,

e Zone Objects,

e Zone Alias Objects and

e Zone Attribute Objects.

The Zoning Objects have an Obiject Identifier as defined in table 248.

Table 248 — Object Identifier Value

Object Identifier Vajue
Zone Set Object 01
Zone Object 02
Zone Alias Object 03
Zone Reference Object 04
Zone Attribute Object 05
Reserved All Others

The Zone Set Database shall not contain the Active Zone Set. The Zone Set Database may cont
multiple Zoning objects. Objects defined-in the Zone Set Database need not be referenced. In

ain
the

Zone Set Database the Zoning objects may reference each other using names formatted as specified

in 6.3.8.1.
Figure 13 depicts the logical structure of the Zone Set Database.

Each Zone Set definition-references its Zone objects. Each Zone may reference a Zone Attribute
ject or, in the member-definitions, some Zone Alias objects.

6.3.8.3.2 ActiveZone Set

References are not allowed in the Active Zone Set. At activation time any reference present in a Z¢ne

Set or.Zohe definition in the Zone Set Database shall be resolved. The resulting logical structure
the/Active Zone Set is depicted in figure 14.

of
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Zone Set 1
Italics = Reference
| Zone A ‘ | Zone B ‘ ‘ Zone C |
Zone Set 2
| Zone B ‘ ‘ Zone C | | Zone D ‘
Zone A e
MemA || MemB |[ MemC || MemX |
Zone B
[WemE | [Wemv |
zone C Attributes P
(Wemc | [WenV ]
zone D Aftributes Q
| MemA | | MemB ]

| Mem C ‘

MemE

Mem X

Alias X
Alias Y

Attributes P

Attr a

Attributes Q

Attr o
7Yt

Figure 13 — Logical Structure of the Zone Set Database
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Zone Set 1
Zone A
| Mem A ‘ ‘ Mem B | ‘ Mem C ‘
Mem E [ Mom | | Ll
] L~ ] [
Zone B

Figure 14 — Logical Structure of the Active Zone Set
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6.3.8.3.3 Zone Set Object
6.3.8.3.3.1 Zone Set Object in the Zone Set Database

The Zone Set Object used in the Zone Set Database has the attributes described below and the for-
mat depicted in table 249.

Table 249 — Zone Set Object in the Zone Set Database

Iltem Value bsyitzees

Object Identifier 01 1
Reserved 00 3

Zone Set Name general name see6.3.8.1
Number of Zone References n 4
Zone Reference #1 Zone Reference X
Zone Reference #2 Zone Reference y
Zone Reference #n Zone.Reference z

Zone Set Name: The format of the Zone Set Name attribute shall follow the general name format de-
scribed in 6.3.8.1.

Number of Zone References: This attribute_shall contain the integer number (expressed over 4
bytes) of zone references in the Zone Set.

Zone Reference: Only Zone Reference objects (Zone Set Member Type hex'04’) are allowed in the
Zone Set Object when used in the Zohe Set Database.
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6.3.8.3.3.2 Zone Set Object in the Active Zone Set

The Zone Set Object used in the Active Zone Set has the attributes described below and the format
depicted in table 250.

Table 250 — Zone Set Object in the Active Zone Set

Item Value bSyitzees
Object Identifier 01 1
Reserved 00 3
Number of Zones n 4
Zone #1 Zone Object X
Zone #2 Zone Object y
Zone #n Zone Object z

Number of Zones: This attribute shall contain the integer number (expressed over 4 bytes) of zopes
in the Zone Set.

Zone: Only Zone objects (Zone Set Member Type hex'02’) are allowed in the Zone Set Object when
used in the Active Zone Set.

6.3.8.3.4 Zone Reference Object

The Zone Reference Object format is depicted in table 251.

Table 251 — Zone Reference Object

Item Value bsyitzees
Object Identifier 04 1
Reserved 00 3
Zone Name |general name| see 6.3.8.1

Zone Name: The format of the Zone Name attribute shall follow the general name format descrilped
in6.3.8.1.
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6.3.8.3.5 Zone Object
6.3.8.3.5.1 Zone Object in the Zone Set Database

The Zone Object used in the Zone Set Database allows references to other objects. It has the at-
tributes described below and the format depicted in table 252.

Table 252 — Zone Object in the Zone Set Database

ltem Value bsyitzees
Object Identifier 02 1
Reserved 00 3
Zone Name general name see 6.3.8.1
Zone Attribute Object Name general name see 6.3.8.1
Number of Zone Members n 4
Zone Member #1 Zone Member object| see-6:3.8.3.6
Zone Member #2 Zone Member object|. see 6.3.8.3.6
Zone Member #n Zone Member object| see 6.3.8.3.6

Zone Name: The format of the Zone Name attribute shall follow the general name format described
in 6.3.8.1.

Zone Attribute Object Name: The format of the Zone Attribute Object Name attribute shall follow
the general name format described in 6.3:8.1. Its value references the Zone Attribute Object whose
attributes apply for the Zone. A null-value 00 00 00 00 00 00 00 00h indicates that no attributes are
associated with that Zone definitian,

Number of Zone Members: This attribute shall contain the integer number (expressed over 4 bytes)
of Zone Members in the Zane.

Zone Member: Se€6:3.8.3.6.
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6.3.8.3.5.2 Zone Object in the Active Zone Set

The Zone Object used in the Active Zone Set does not allow references to other objects. It has the
tributes described in this subclause and the format depicted in table 253.

Table 253 — Zone Object in the Active Zone Set

Iltem Value bsyitzees
Object Identifier 02 1
Reserved 00 3
Zone Name general name see 6.3.8.1

Number of Zone Attribute Entries m 4
Zone Attribute Entry #1 Zone Attribute Entry see table(261
Zone Attribute Entry #2 Zone Attribute Entry see table 261
Zone Attribute Entry #m Zone Attribute Entry. see table 261

Number of Zone Members n 4
Zone Member #1 Zone Member object see 6.3.8.3.6
Zone Member #2 Zone Member object see 6.3.8.3.6
Zone Member #n Zone Member object see 6.3.8.3.6

at-

Zone Name: The format of the'Zone Name attribute shall follow the general name format descrilped

in 6.3.8.1.

Number of Zone Attribute Entries: This attribute shall contain the integer number of Zone Attrib
Entries in the Zone.

Zone Attribbute Entry: See 6.3.8.3.8.

Numbef, 6f Zone Members: This attribute shall contain the integer number of Zone Members in
Zoney

Zone Member: See 6.3.8.3.6.

ute

the
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6.3.8.3.6 Zone Member Object

The Zone Member Object has the format depicted in table 254 and the attributes described below.

Table 254 — Zone Member Object Format

Size

Iltem bytes

Zone Member Identifier Type 1

Reserved 3

Zone Member ldentifier value X

Zone Member Identifier Type: The format of the Zone Member Identifier Type attribute, shall be as
shown in table 255. This attribute establishes the format of the information contained.in the Zone
Member Identifier attribute.

Table 255 — Zone Member Identifier Type—encoding

Encoded _
value (hex) Description

01 N_Port_Name
02 Domain_ID and physical port
03 N_Port_ID
04 Node_ Name
05 Alias Name
06 F “Rort_Name

EO to FF Vendor-Specific

all others Reserved

If the Fabric Zone Server receives a request containing some unsupported member types, that re-
quest shall be rejected:

NOTE 1 Itis recammended that one value of Zone Member Identifier Type be used for the entire fabric. Mixing
Zone Member ldentifier Types may result in overlaps and ambiguities. The resolution of any resulting overlap or
ambiguity is_net-defined by this standard.

NOTE 2. "The use of Type code 02h may result in interoperability issues. The GID_DP Name Server command
introdueed in FC-GS-4 allows discovery of the Port Indentifier associated with a Domain_ID and physical port
number (see 5.2.5.33).

When used in the Zone Set Database, any Zone Member Identifier type may be used as Zone Mem-
ber.
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When used in the Active Zone Set, Alias Names are not allowed as Zone Member Identifier types.
Any Alias Name present in a Zone definition in the Zone Set Database shall be resolved in the list of

its Alias Members at activation time.

Zone Member Identifier: The format of the Zone Member Identifier attribute is indicated by the Zone
Member Identifier Type. For any Zone Member Identifier Type and format the specific value of these

bytes shall not be restricted by the Fabric Zone Server.
The N_Port_Name Zone Member Identifier format shall be as shown in table 244.

The Domain_ID and Port Zone Member Identifier format shall be as shown in table 245.

The N_Port_ID Zone Member Identifier format shall be as shown in table 246.
The Node_Name Zone Member Identifier format shall be as shown in table 247.

The F_Port_Name Zone Member Identifier format shall be as shown in table 256.

Table 256 — Zone Member Identifier Format - F_Port_Name

Size

Iltem bytes

F_Port_Name 8

The Alias Name Member Identifier format is a name formatted as described in 6.3.8.1, and it is re
encing a Zone Alias object.

The Vendor-Specific Zone Member Identifier format.s depicted in table 257.

Table 257 — Zone Member identifier Format - Vendor-Specific

item Size

bytes
Vender-Identifier 8
Vendor Specifc Value Length 4
Vendor Specific Value n
Pad m

Vendor_ ldentifier: Contains the eight byte T10 administered Vendor Id.

Vendor Specific Value Length: This field contains the length, in bytes, of the Vendor Sepcific V4
field plus the length of the Pad field.

Vendor Specific Value: This field contains the Vendor-Specific Value.

er-

lue

Pad: Fill bytes are added as necessary to the end of the Vendor-Specific Value in order to ensure
that the total length of the Vendor-Specific Zone Member is a multiple of four. Fill bytes shall be 00h.
The number of fill bytes (m) is zero, one, two or three depending on the length of the actual value (n).
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6.3.8.3.7 Zone Alias Object

The Zone Alias Object has the attributes described below and the format depicted in table 258.

Table 258 — Zone Alias Object

Iltem Value bsyitzees

Object Identifier 03 1

Reserved 00 3
Zone Alias Name general name see 6.3.8.1.2

Number of Zone Alias Members n 4
Zone Alias Member #1 Zone Member object | see 6.3.8.3.6
Zone Alias Member #2 Zone Member object | see 6.3.8.3.6
Zone Alias Member #n Zone Member object | see 6.3.8.3.6

Zone Alias Name: The format of the Zone Alias Name attribute shall*follow the general name format
described in 6.3.8.1.

Number of Zone Alias Members: This attribute shall.contain the integer number of Zone Alias
Members in the Zone Alias.

Zone Alias Member: The Zone Alias Member has.the format described in 6.3.8.3.6. All Zone Mem-
ber Identifier Types may be used, with the exception of the Alias Name member (type ‘05’).

6.3.8.3.8 Zone Attribute Object

The Zone Attribute object is a variablé length structure that contains extensible attributes that may be
associated with some Zones. The format of the Zone Attribute object is depicted in table 259.

Table 259 — Zone Attribute Object

Item Value bSyitzeeS
Obiject Identifier 05 1
Reserved 00 3
Zone Attribute Object Name general name see6.3.8.1.2
Zone Attribute Block Zone Attribute Block w
(See table 260)
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Table 260 — Zone Attribute Block

tem Size

bytes
Number of Zone Attribute Entries 4
Zone Attribute Entry #1 X
Zone Attribute Entry #2 y
Zone Attribute Entry #n ya

Zone Attribute Object Name: The format of the Zone Attribute Object Name attribute.shall follow
the general name format described in 6.3.8.1.

Number of Zone Attributes Entries: This field specifies the number of Zone,Attribute Entries cpn-
tained in the Zone Attribute Block. A value of zero in this field shall indicate that no attributes are reg-
istered.

Zone Attribute Entry: One Zone Attribute Entry shall be returned for'each attribute assigned to the
specified Zone Attribute Object. The format of the Zone Attribute Entry is depicted in table 261.

Table 261 — Zone Attribute-Entry

tem Size

bytes
Zone Attribute Type 2
Zone Attribute-Length 2
Zone Attribute Value X

Zone Attribute Type: This fieldindicates the attribute entry type. Valid Zone Attribute Types are fe-
picted in table 262 and shalllbe restricted to a value between 0000h and OOFFh.

Table 262 — Zone Attribute Types

Zone Attribute Type Description Zone At'Fribute
(hex) Required
0001 Protocol? Yes
0002 Hard None
0003 Broadcast None
00EO Vendor Specific Yes
other values Reserved
@ For a definition of Protocol attribute type, see FC-SW-3.
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Zone Attribute Length: This field indicates the total length of the Zone Attribute Entry. This length
shall be a multiple of four and includes the following fields:

e Zone Attribute Type,
e Zone Attribute Length and
* Zone Attribute Value.

Zone Attribute Value: This field specifies the actual attribute value if one exists for the specified
Zone Attribute. If present, Attribute Values shall be at least four bytes in length and the length shall be

a multiple of four. For Attribute Value fields, fill bytes are added, as necessary, to the end of the actu-
al value in order to ensure that the length of the value field is a multiple of four. Fill bytes shall be Q0h:
The number of fill bytes (m) is zero, one, two, or three depending on the length of the actual value (n).
Therefore the total length of the value field is (n+m). The format of this field is determined by type
Zone Attribute Type field (see table 262). When a Protocol Attribute Type is specified, the format of
the Protocol Attribute Value is depicted in table 263. When a Vendor-Specific Attribute Type is speci-
fied, the format of the Vendor-Specific Attribute Value is depicted in table 264.

Table 263 — Protocol Attribute Value

Size

Iltem bytes

FC-4 Type 1

Reserved 3

FC-4 Type: The FC-4 type (see FC-FS) for which protogebzoning is enforced. Valid values are 01h to
FFh. Device_Data and FC-4 Link_Data frames not having the specified FC-4 Type value shall not be
transmitted between members of the Zone. All other frames shall be transmitted between members
of the zone.

Table 264 — Vendor-Specific Attribute Value

ltemn Size

bytes
Vendor Identifier 8
Vendor-Specific Value n
Pad m

Vendor Identifier: Contains the eight byte T10 administered Vendor Id.
Vendor-Specific Value: This field contains the Vendor-Specific Value.

Rad: Fill bytes are added, as necessary, to the end of the Vendor-Specific Value in order to ensure

that the total length of the vVendor-Speciic Zone Member 1S a muliple of four. FIll bytes shall be 00n.
The number of fill bytes (m) is zero, one, two or three depending on the length of the actual value (n).
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6.3.9 Reason code explanations

A Reject CT_IU (see 4.4.4) shall notify the requestor that the request has been unsuccessfully com-
pleted. The first error condition encountered shall be the error reported by the Reject CT_IU.

If a valid Fabric Zone Server request is not received, the request is rejected with a Reason Code of
“Invalid Command code” and a Reason Code Explanation of “No additional explanation”.

If a Fabric Zone Server request is rejected with a reason code of ‘Unable to perform command re-
quest’, then one of the reason code explanations, shown in table 265, is returned.

Tabie 265 — Reject CT_{U Reason code expranations
Encoded _
value (hex) Description
00 No additional explanation
01 Zones not supported
10 Zone Set Name unknown
11 No Zone Set active
12 Zone Name unknown
13 Zone State unknown
14 Incorrect payload length
15 Zone Set to be activated too large
16 Deactivate Zone.Set failed
17 Request nat-supported
18 Capability not supported
19 Zone Member Identifier Type not supported
1A Invalid Zone Set definition
20 Enhanced Zoning Commands Not Supported
21 Zone Set Already Exists
22 Zone Already Exists
23 Alias Already Exists
24 Zone Set Unknown
25 Zone Unknown
26 Alias Unknown
28 Unknown Zone Attribute Type
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Table 265 — Reject CT_IU Reason code explanations (Continued)

Encoded I
value (hex) Description
29 Fabric Unable to Work in Enhanced Mode
30 Basic Zoning Commands Not Supported
31 Zone Attribute Object Already Exists
32 Zone Attribute Object Unknown
33 Request in Process
34 CMIT in Process
35 Hard Enforcement Failed
36 Unresolved references in the Zone Set Database
37 Consistency checks failed
Others Reserved
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6.3.10 Zoning Management Commands

6.3.10.1 Control Zoning Commands

6.3.10.1.1 Get Fabric Enhanced Zoning Support (GFEZ)

The Fabric Zone Server shall, when it receives a GFEZ request, return the Enhanced Zoning capabil-
ities supported by the Fabric. The format of the GFEZ Request CT_IU is shown in table 266.

Table 266 — GFEZ Request CT_IU

~:
IILT

Iltem bytes

CT_IU preamble see 4.3

The format of the Accept CT_IU to a GFEZ request is shown in table 267.

Table 267 — Accept CT_IU to GFEZ Request

Iltem bSyltzees
CT_IU preamble see 4.3
Fabric Enhanced Zoning support flags 4
Reserved 3
Number of Switches in the¢kabric 1
Switch #1 Enhanced Zéning support entry 12
Switch #2 Enhangéd Zoning support entry 12
Switch-#n’Enhanced Zoning support entry 12

The format of the SwitchrEnhanced Zoning support entry is shown in table 268.

Table 268 — Switch Enhanced Zoning support entry format

Size

Iltem bytes

Switch_Name 8

Switch Enhanced Zoning support flags 4
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The Fabric Enhanced Zoning support flags are shown in table 269.

Table 269 — Fabric Enhanced Zoning support flags

Bit

Position Description

Enhanced Zoning supported. When this bit is set to one, the Fabric is able
0 to support Enhanced Zoning mode. When this bit is set to zero, the Fabric
is not able to support Enhanced Zoning mode.

Enhanced Zoning enabled. When this bit is set to one, the Fabric is working

T N Enhanced Zoning mode. WNHen this DIt IS Set 10 Zero, the Fabric 1S
working in Basic Zoning mode.

Merge Control Setting. When this bit is set to one the Fabric is working i
Restrict mode, so a Switch may join the Fabric only if its Zoning Database
2 is equal to the Fabric’'s Zoning Database. When this bit is set to zero the
Fabric is working in Allow mode, so a Switch may join the FabriC only if its
Zoning Database is able to merge with the Fabric’'s Zoning Database.

Default Zone Setting. When this bit is set to one the Fabric denies traffic
3 between members of the Default Zone. When this kit is’set to zero the
Fabric permits traffic between members of the Default Zone.

Zone Set Database supported. When this bjtis-set to one, the Fabric Zone
4 Server is able to maintain a Zone Set Database. When this bit is set to zero,
the Fabric Zone Server is not able to maintain a Zone Set Database.

Zone Set Database enabled. When<his bit is set to one, the Fabric Zone
5 Server is maintaining a Zone Set-Database. When this bit is set to zero, the
Fabric Zone Server is not maintaining a Zone Set Database.

Activate Direct command supported. When this bit is set to one, all the
Switches of the Fabric-support the Activate Direct command. When this bit
is set to zero, at least-one Switch of the Fabric does not support the
Activate Direct command.

Hard Zoningcommand supported. When this bit is set to one, all the
7 Switches of the Fabric support Hard Zoning. When this bit is set to zero, at
least.one Switch of the Fabric does not support Hard Zoning.

81to 31 Reserved
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The Switch Enhanced Zoning support flags are shown in table 270.

Table 270 — Switch Enhanced Zoning support flags

Bit
Position

Description

Enhanced Zoning supported. When this bit is set to one, the Switch is able
to support Enhanced Zoning mode. When this bit is set to zero, the Switch
is not able to support Enhanced Zoning mode.

Enhanced Zoning enabled. When this bit is set to one, the Switch is

WOTKINg in Enhanced Zoning mode. WHen this DIT IS Set 10 Zero, the SWIICH
is working in Basic Zoning mode.

Merge Control Setting. When this bit is set to one, this Switch is working in
Restrict mode, so it may join a Fabric only if the Fabric’'s Zoning Databaseg
is equal to its Zoning Database. When this bit is set to zero, this Switch iS
working in Allow mode, so it may join a Fabric only if the-Fabric’'s Zoning
Database is able to merge with its Zoning Database.

Default Zone Setting. When this bit is set to onethis Switch denies traffig
between members of the Default Zone. When(this bit is set to zero this
Switch permit traffic between members of the ‘Default Zone.

Zone Set Database supported. When this-bit is set to one, the Zone Serve
on this Switch is able to maintain a Zonhe Set Database. When this bit is
set to zero, the Zone Server on this Switch is not able to maintain a Zone
Set Database.

Zone Set Database enabled.*"When this bit is set to one, the Zone Serve
on this Switch is maintaining a Zone Set Database. When this bit is set to
zero, the Zone Serveron this Switch is not maintaining a Zone Set
Database.

Activate Direct\command supported. When this bit is set to one, this
Switch supports the Activate Direct command. When this bit is set to zero
this Switch does not support the Activate Direct command.

Hafd Zoning supported. When this bit is set to one, this Switch supports
Hard Zoning. When this bit is set to zero, this Switch does not support Hard
Zoning.

81031

Reserved

6.3.10.1.2 )Set Fabric Enhanced Zoning Support (SFEZ)

The Kabric Zone Server shall, when it receives a SFEZ request, set the Fabric to work in Enhan
Zoning mode. If the Fabric is not capable of working in Enhanced Zoning, then the Fabric Zone Se
er shall reject the request with reason code explanation “Fabric not able to work in Enhanced Mog

The SFEZ request does not require a GS session. When the Fabric 1S working in Enhanced mode
SFEZ request may be used to modify the Fabric Zoning policies. When the Fabric is working in en-
hanced mode it is not possible to revert to Basic mode.

red

rv-

e.

he
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The format of the GFEZ Request CT_IU is shown in table 271.

Table 271 — SFEZ Request CT_IU

| Size

tem bytes
CT_IU preamble see 4.3
Fabric Enhanced Zoning request flags 4

The Fabric Enhanced Zoning request flags are shown in table 272.

Table 272 — Fabric Enhanced Zoning request flags

Bit

Position Description

0 Reserved

Enhanced Zoning enable. When this bit
is one, the managing application is
requesting the Fabric to set its Zoning
operational mode as Enhanced. When
this bit is zero, the managing
application is requesting the Fabric to
not change its Zoning operdtional
mode.

Merge Control Setting. When this bit is
one, the managing application is
requesting the‘Fabric to operate in
Restrict mode. When this bitis zero, the
managingcapplication is requesting the
Fabric to operate in Allow mode.

Default Zone Setting. When this bit is
one, the managing application is
requesting the Fabric to deny traffic and
visibility among members of the Default
Zone. When this bit is zero, the
managing application is requesting the
Fabric to allow traffic and visibility
among members of the Default Zone.

410 31 Reserved

The format of the Accept CT_IU to a SFEZ request is shown in table 273.

Table 273 — Accept CT_IU to SFEZ Request

Size

Iltem bytes

CT_IU preamble see 4.3
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6.3.10.2 Session Commands
6.3.10.2.1 Server Session Begin (SSB)
See 4.9.5.2.

6.3.10.2.2 Server Session End (SSE)
See 4.9.5.3.

6.3.10.2.3 Commit Zone Changes (CMIT)

The Fabric Zone Server shall, when it receives a CMIT operation request, commit all outstand
modifications made by the issuing client to the Zone Set Database.

The CMIT processing may persist longer than the Common Transport timeout (i.ey, 3*R_A_TQ
The Fabric Zone Server shall reply within the Common Transport timeout. The reply.shall be a Rej
CT_IU having Reason Code ‘Logical Busy’ and Reason Code Explanation ‘Requést in Process’ U
the CMIT processing completes successfully or unsuccessfully. The Fabric Zone Server shall ret
a response to the CMIT Request other than a Reject CT_IU with a ‘Logical Busy’ Reason Code an
‘Request in Process’ Reason Code Explanation when the CMIT processing completes. The Fal
Zone Server shall respond to any other Fabric Zone Server Requests’with a Reject CT_IU wit
‘Logical Busy’ Reason Code and a ‘CMIT in Process’ Reason Code Explanation until a response
the CMIT Request other than a Reject CT_IU with a ‘Logical Busy’ Reason Code and a ‘Reques|
Process’ Reason Code Explanation has been sent.

NOTE The management application should retransmit the<CGMIT Request until an Accept CT_IU or a Re
CT_IU with a Reason Code other than ‘Logical Busy’ and.Reason Code Explanation other than ‘Request in H
cess’ is received, or until the application gets tired of it. When the Fabric is processing a CMIT Request, any
sequently received CMIT Requests do not interrupt of restart the processing in progress. Instead, subsequ
CMIT Requests are a way for the management application to know when and how the CMIT processing ¢
pletes.

The CMIT Request shall not be used-in Basic Zoning.

The format of the CMIT Request_ payload is depicted in table 274 below.

Table 274 — CMIT Request Payload

Size

Iltem bytes

CT_IU preamble | see 4.3

The format of the CMIT Accept payload is depicted in table 275 below:

Table 275 — CMIT Accept Payload
Size

ing

V).
ect
ntil
urn
d a
bric
ha
to
tin

ect
)ro_
ub-
ent
bm-

Item bytes

CT_IU preamble|see 4.3



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-217 - 14165-414 © ISO/IEC:2007(E)

6.3.10.3 Basic Zoning Commands

6.3.10.3.1 Query — Get Capabilities (GZC)

The Fabric Zone Server shall, when it receives a GZC request, return the Zone capabilities supported

by the Fabric. The format of the GZC Request CT_IU is shown in table 276.

Table 276 — GZC Request CT_IU

Size

Iltem bytes

CT_IU preamble

see 4.3

The format of the Accept CT_IU to a GZC request is shown in table 277.

Table 277 — Accept CT_IU to GZC Request

ttem Size
bytes
CT_IU preamble see 4.3
Capability flags 1
Reserved 3
Vendor specific capabilities 4

The capability flags indicate the Zone capabilities supported by the Fabric, as shown in table 278.

Table 278 —Capability flags

Bit
Position

Description

Soft Zones supported. When this bit is
one, the Fabric supports Soft Zones.

Hard Zones supported. When this bit is
one, the Fabric supports Hard Zones.

5t01

Reserved

Zone Set Database available. When
this bit is zero, the Fabric Zone Server
does not maintain a Zone Set Database
(i.e., the only way to activate a Zone
Set is via the AZSD request, see
6.3.10.3.10). When this bit is one, the

Eabric Zone Server maintains a Zone

Set Database.

The vendor-specific capabilities field is not defined by this standard.
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6.3.10.3.2 Query — Get Enforcement State (GEST)

The Fabric Zone Server shall, when it receives a GEST request, return the current capability being
enforced by the Fabric. The method by which this capability is selected is not defined by this stan-
dard. The format of the GEST Request CT_IU is shown in table 279.

Table 279 — GEST Request CT_IU

Size

Iltem bytes

(‘T_Ill prpamhlp seed3

The format of the Accept CT_IU to a GEST request is shown in table 280.

Table 280 — Accept CT_IU to GEST Request

ttem Size
bytes
CT_IU preamble se€ 4.3
Zone state 1
Reserved 3
Vendor-specific state 4

The Zone state indicates whether the Fabric has @an)Active Zone Set and the current enforcement of
the Zone Set, as shown in table 281.

Table 281 =Enforcement state flags

Bit

Position Description

Soft Zone Set Enforced. When this bit
7 is one, the Fabric is currently enforcing
a Soft Zone Set.

Hard Zone Set Enforced. When this bit
6 is one, the Fabric is currently enforcing
a Hard Zone Set.

5t00 Reserved

The vendor-specific state field is not defined by this standard.
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6.3.10.3.3 Query — Get Zone Set List (GZSN)

The Fabric Zone Server shall, when it receives a GZSN request, return the Zone Set attributes of all
Zone Sets in the Zone Set Database. The format of the GZSN Request CT_IU is shown in table 282.

Table 282 — GZSN Request CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3

The format of the Accept CT_IU to a GZSN request is shown in table 283.

Table 283 — Accept CT_IU to GZSN Request

It Size
em bytes
CT_IU preamble see 4.3
Number of Zone Set attribute entries (n) 4
see
Zone Set Name #1
6.3.8.1
Number of Zones #1 4
see
Zone Set Name #?2
6.3.8.1
Number of Zones #2 4
see
Zone Set Name #n
6.3.8.1
Number of.Zones #n 4

One or more Zone Set attribute entries are returned, and the Zone Set attribute entries may be re-
turned in any order, and the order may be different for every request even if the same Zone Set at-
tribute entries are retdrned and the requestor is the same.
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6.3.10.3.4 Query — Get Zone List (GZD)

The Fabric Zone Server shall, when it receives a GZD request, return the Zone attributes of all Zones
in the specified Zone Set. The format of the GZD Request CT_IU is shown in table 284.

Table 284 — GZD Request CT_IU

I Size

em bytes
CT_IU preamble see 4.3
Zone Set Name 8 to 68

The format of the Accept CT_IU to a GZD request is shown in table 285.

Table 285 — Accept CT_IU to GZD Request

It Size
em bytes
CT_IU preamble Se€e 4.3
Number of Zone attribute entries (n) 4
see
Zone Name #1
6.3.8.1
Number of Zone Members #1: 4
see
Zone Name #2
6.3.8.1
Number of Zone Nlembers #2 4
see
Zone'Name #n
6.3.8.1
Number of Zone Members #n 4

One or more Zone attribute entries are returned, and the Zone attribute entries may be returned in
any order, and the order may be different for every request even if the same Zone attribute entfies
are returfed and the requestor is the same.
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6.3.10.3.5 Query — Get Zone Member List (GZM)

The Fabric Zone Server shall, when it receives a GZM request, return the Zone Member attributes of
all Zone Members in the specified Zone. The format of the GZM Request CT_IU is shown in table
286.

Table 286 — GZM Request CT_IU

It Size
em bytes
(‘T_Ill prpamhlp sead’
see
Zone Name
6.3.8.1

The format of the Accept CT_IU to a GZM request is shown in table 287.

Table 287 — Accept CT_IU to GZM Request

ltem Size
bytes
CT_IU preamble see 4.3
Number of Zone Member attribute entries, () 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member IdentifierType #2 1
Reserved 3
Zone Membper.ldentifier #2 8
Zone‘Member Identifier Type #n 1
Reserved 3
Zone Member Identifier #n 8

One or miore Zone Member attribute entries are returned, and the Zone Member attribute entries may
be returned in any order, and the order may be different for every request even if the same Zone
Metber attribute entries are returned and the requestor is the same.
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6.3.10.3.6 Query — Get Active Zone Set (GAZS)

The Fabric Zone Server shall, when it receives a GAZS request, return the Zone Set attributes of the
Active Zone Set. The format of the GAZS Request CT_IU is shown in table 288.

Table 288 — GAZS Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
The format of the Accept CT_IU to a GAZS request is shown in table 289.
Table 289 — Accept CT_IU to GAZS Request
ltem Size
bytes
CT_IU preamble see 413
Zone Set Name of Active Zone Set 6.26.386.1
Number of Zones 4
Zone Name #1 6.?86.1
Number of Zone Members #1 4
Zone Member ldentifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone'‘Member Identifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
Zone Name #2 6.?86.1



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-223- 14165-414 © ISO/IEC:2007(E)

Table 289 — Accept CT_IU to GAZS Request (Continued)

tem Size
bytes
Number of Zone Members #2 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member Identifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
Zone Name #n 6.?;; 1
Number of Zone Members #n 4
Zone Member ldentifier Type #1 1
Reserved 3
Zone<Member Identifier #1 8
Zone Member Identifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
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6.3.10.3.7 Query — Get Zone Set (GZS)

The Fabric Zone Server shall, when it receives a GZS request, return the Zone Set attributes of the
specified Zone Set. The format of the GZS Request CT_IU is shown in table 290.

Table 290 — GZS Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Zone Set Name 6.?86.1
The format of the Accept CT_IU to a GZS request is shown in table 291.
Table 291 — Accept CT_IU to GZS Request
ltem Size
bytes
CT_IU preamble see 4.3
Zone Set Name of Zone Set 6.?86.1
Number of Zones 4
Zone Name #1 6.?86.1
Number of Zong\Members #1 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member ldentifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
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Table 291 — Accept CT_IU to GZS Request (Continued)

tem Size
bytes
Zone Name #2 6.?:86.1
Number of Zone Members #2 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member ldentifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
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Table 291 — Accept CT_IU to GZS Request (Continued)

tem Size
bytes
Zone Name #n 6.51’:86.1
Number of Zone Members #n 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member ldentifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8

6.3.10.3.8 Get Activation Results (GAR)

The Fabric Zone Server shall, when it receives-a GAR request, return the results of the last zone [set
activation request. The fabric zone server.isonly required to keep state information of the last activa-
tion request. Since fabric zone server requests support multiple client requests, use of a serialization
mechanism such as Server Session-Begin/End ensures that the GAR response is associated with
the client’s activation request.

NOTE Itis recommended that a fabric operating in basic zoning use SSB and SSE as a serialization medha-
nism.

The format of the GAR’Request CT_IU is shown in table 292.

Table 292 — GAR Request CT_IU

Size

ltem bytes

CT_IU Preamble see 4.3
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The format of the Accept CT_IU to a GAR request is shown in table 293.

Table 293 — GAR Accept CT_IU

ltem Size
bytes
CT_IU Preamble see 4.3
Number of Interconnect Element entries (n) 4
Interconnect Element Name #1 8
Reserved 3
Interconnect Element Type #1 Domain ID 1
Reserved 3
Interconnect Element #1 Reason Code 1
Interconnect Element Name #2 8
Reserved 3
Interconnect Element Type #2 Domain ID 1
Reserved 3
Interconnect Element #2 Reason Code 1
Interconnect Element Name #n 8
Reserved 3
Interconnect Element Type #n Domain ID 1
Reserved 3
Intercennect Element #n Reason Code 1

The reason code for one.or more Interconnect elements’ information is returned.

For each switch,the Interconnect Element name, domain id and reason code are returned. If the ac-
tivation request was successful, an Accept CT_IU is returned with Number of Interconnect Element
entries setto0(i.e., an empty list).

The Interconnect Element Reason Code shall be as specified in FC-SW-3.

63,10.3.9 Add Zone Set (ADZS)

The ADZS Fabric Zone Server request shall be used to create a new Zone Set or to replace an exist-
ing Zone Set.
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The Zone Set Name field of the Request CT_IU may be equal to a currently defined Zone Set Name.
If the value of the Zone Set Name is not equal to a currently defined Zone Set Name, the Fabric Zone
Server shall create a new Zone Set object and add the specified Zones and Zone Members to the
new Zone Set. If the value of the Zone Set Name is equal to a currently defined Zone Set Name, the
Fabric Zone Server shall remove the existing Zone Set prior to creating the new Zone Set object.

The format of the ADZS Request CT_IU is shown in table 294.

Table 294 — ADZS Request CT_IU

ltem ..S i? ©
bytes
CT_IU preamble see 4.3
Zone Set Name 6.?:86.1
Number of Zones 4
Zone Name #1 6.?:86.1
Number of Zone Members #1 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member Identifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
Zone Name #2 6.?:86.1
Number of Zone Members #2 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
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Table 294 — ADZS Request CT_IU (Continued)

tem Size
bytes
Zone Member ldentifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member ldentifier #m 8
Zone Name #n 6.83?5.1
Number of Zone Members #n 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1, 8
Zone Member ldentifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
The format 'of the ADZS Accept CT_IU is shown in table 295.
Table 295 — ADZS Accept CT_IU
Size
Item bytes

CT_IU preamble see 4.3
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6.3.10.3.10 Activate Zone Set Direct (AZSD)

The AZSD Fabric Zone Server request shall be used to activate the specified Zone Set. If there is
currently an Active Zone Set, it shall be deactivated before the specified Zone Set is activated.

The Zone Set defined in the Request CT_IU shall not be added to the Zone Set Database.

The format of the AZSD Request CT_IU is shown in table 296.

Table 296 — AZSD Request CT_IU

Iltem k;;;'cl_e‘zs
CT_IU preamble see 4.3
Zone Set Name 6.?:86.1
Number of Zones 4
Zone Name #1 6.?:86.1
Number of Zone Members #1 4
Zone Member Identifier Type #& 1
Reserved 3
Zone Member Identifief #1 8
Zone Member Identifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
Zone Name #2 6.?:86.1
Number of Zone Members #2 4
Zone Member Identifier Type #1 1
Reserved 3
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Table 296 — AZSD Request CT_IU (Continued)

tem Size
bytes
Zone Member Identifier #1 8
Zone Member Identifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
Zone Name #n 6.?;; 1
Number of Zone Members #n 4
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier#1 8
Zone Member ldentifier Type #2 1
Reserved 3
Zone<Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
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The format of the AZSD Accept CT_IU is shown in table 297.

Table 297 — AZSD Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

6.3.10.3.11 Activate Zone Set (AZS)

The Fabric Zone Server shall, when it receives an AZS request, activate the specified ZoneSet. If the
value of the Zone Set Name is not equal to a currently defined Zone Set Name, the [Eabric Zone
Server shall reject the AZS request. The format of the AZS Request CT_IU is showniin table 298.

Table 298 — AZS Request CT_IU

It Size
em bytes
CT_IU preamble see 4.3
. see
Zone Set Name to Activate
6.3.8.1

The format of the Accept CT_IU to an AZS request is.shown in table 299.

Table 299 — AcceptCT_IU to AZS Request

Size

ltem bytes

CT_IU preamble see 4.3

6.3.10.3.12 Deactivate Zonge Set (DZS)

The Fabric Zone Serversshall, when it receives a DZS request, deactivate the current Active Zgne
Set. The format of the-BZS Request CT_IU is shown in table 300.

Table 300 — DZS Request CT_IU

Size

Iltem bytes

CT_IU preamble see 4.3
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The format of the Accept CT_IU to a DZS request is shown in table 301.

Table 301 — Accept CT_IU to DZS Request

Size

Item bytes

CT_IU preamble see 4.3

6.3.10.3.13 Add Zone Members (AZM)

The AZM Fabric Zone Server request shall be used to add one or more Zone Members to an existing
Zone.

The format of the AZM Request CT_IU is shown in table 302.

Table 302 — AZM Request CT_IU

ltem Size
bytes
CT_IU preamble see 4.3
Zone Name 6.?86.1
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member ldentifier Type #2 1
Reserved 3
Zone Member ldentifier #2 8
ZoneMember Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
The format.ofithe AZM Accept CT_IU is shown in table 303.
Table 303 — AZM Accept CT_IU
Size

Item

hviac
Yytocs

CT_IU preamble see 4.3
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6.3.10.3.14 Add Zone (AZD)
The AZD Fabric Zone Server request shall be used to add a Zone to an existing Zone Set.

The format of the AZD Request CT_IU is shown in table 304.

Table 304 — AZD Request CT_IU

It Size
em bytes
CT 1l prpamhlp see 43
see
Z SetN
one Set Name 6.38.1
see
Zone Name 6381
The format of the AZD Accept CT_IU is shown in table 305.
Table 305 - AZD Accept CT_IU
It Size
em bytes
CT_IU preamble see 4.3

6.3.10.3.15 Remove Zone Members (RZM)

The RZM Fabric Zone Server request shall be used to remove one or more Zone Members from|an
existing Zone.

The format of the RZM Request CT AU is shown in table 306.
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Table 306 — RZM Request CT_IU
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tem Size
bytes
CT_IU preamble see 4.3
Zone Name 6.?36.}; 1
Zone Member Identifier Type #1 1
Reserved 3
Zone Member Identifier #1 8
Zone Member ldentifier Type #2 1
Reserved 3
Zone Member Identifier #2 8
Zone Member Identifier Type #m 1
Reserved 3
Zone Member Identifier #m 8
The format of the RZM Accept CT_IU is shown in table<307.
Table 307 — RZM\Accept CT_IU
el Size
bytes
CT_IU preamble see 4.3

6.3.10.3.16 Remove Zone (RZD)

The format of the RZD-Request CT_IU is shown in table 308.

Table 308 — RZD Request CT_IU

The RZD Fabric Zone Server request shall be used to remove a Zone from an existing Zone Set.

ltem Size
bytes
CT_IU preamble see 4.3
Zone Set Name see 6.3.8.1
Zone Name see 6.3.8.1
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The format of the RZD Accept CT_IU is shown in table 309.

Table 309 — RZD Accept CT_IU

Size

Item bytes

CT_IU preamble see 4.3

6.3.10.3.17 Remove Zone Set (RZS)

The RZS Fabric Zone Server request shall be used to remove a Zone Set.

The format of the RZS Request CT_IU is shown in table 310.

Table 310 — RZS Request CT_IU

It Size
em bytes
CT_IU preamble se€ 4.3
see
Z SetN
one >et Name 6.3.8.1
The format of the RZS Accept CT_IU is shown in table 313«
Table 311 — RZS Accept CT_IU
It Size
W bytes

CT_IU preamble see 4.3
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6.3.10.4 Enhanced Zoning Commands
6.3.10.4.1 Get Activation Results (GAR)
See 6.3.10.3.8.
6.3.10.4.2 Get Zone Attribute Object Name (GZA) Operation
The Fabric Zone Server shall, when it receives a GZA operation request, return the Zone Attribute

Object Name for the specified Zone as defined in the Zone Set Database. The GZA request payload
shall specify the Zone name identifying the Zone for which the Zone Attribute Object Name is sought.

The GZA accept payload contains the Zone Attribute Object Name for the Zone specitfied In the re-
quest.

If the specified zone does not exist, then the request is rejected with the appropriate reason code ex-
planation.

The format of the GZA request payload is depicted in table 312 below.

Table 312 — GZA Request Payload

Size

ltem bytes

CT_IU preamble | see 4.3

Zone Name see 6.38:1

The format of the GZA accept payload is depicted in takler313 below

Table 313 — GZA<Accept Payload

" Size
el bytes
CT_IU preamble see 4.3
Zone Attribute Object Name see 6.3.8.1

6.3.10.4.3 Get Zone Attribute Block (GZAB) Operation

The Fabric Zone Server shall, when it receives a GZAB operation request, return the Zone Attribute
Block associated_with the specified Zone Attribute Object as defined in the Zone Set Database. The
GZAB request.payload shall specify the Zone Attribute Object Name identifying the Zone Attribute
Object for which the Zone Attribute Block is sought. The GZAB accept payload contains the Zone At-
tribute Block for the Zone Attribute Object specified in the request.

If tHe'Specified Zone Attribute Object does not exist, then the request is rejected with the appropriate
reason code explanation.
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The format of the GZAB request payload is depicted in table 314 below.

Table 314 — GZAB Request Payload

| Size
tem bytes
CT_IU preamble see 4.3

Zone Attribute Object Name | see 6.3.8.1

The format of the GZAB accept payload Is depicted In table 315 below

Table 315 — GZAB Accept Payload

It Size
em bytes
CT_IU preamble see 4.3

Zone Attribute Block | see 6.3.8.3.8

The format of the Zone Attribute Block is described in 6.3.8.3.8.
6.3.10.4.4 Get Zone Set List - Enhanced (GZSE) Operation

The Fabric Zone Server shall, when it receives a GZSE operation request, return a list of zone gets
that are currently defined in the Zone Set Database.:The GZSE accept payload shall contain a list of

zone sets defined in the Zone Set Database.

If no zone sets are currently defined in the Zone Set Database, then the number of zone set entriep is
set to zero in the response.

The format of the GZSE request paylead is shown in table 316 below.

Table 316 — GZSE Request Payload

Size

Iltem bytes

CT_IU preamble | see 4.3
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The format of the GZSE accept payload is depicted in table 317 below.

Table 317 — GZSE Accept Payload
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item Size
bytes
CT_IU preamble see 4.3
Number of Zone Set Names (n) 4
Zone Set Name 1 see 6.3.8.1
Zone Set Name 2 see 6.3.8.1
Zone Set Name n see 6.3.8.1

6.3.10.4.5 Get Zone List - Enhanced (GZDE) Operation

The Fabric Zone Server shall, when it receives a GZDE operation request, return a list of zone refer-
ences that are currently defined in the Zone Set Database for the specified\zone set. The GZDE re-
quest payload shall contain the name of the zone set for which the zope.references are sought. The
GZDE accept payload shall contain a list of zone names that represent zone references for the spec-

ified zone set.

If no zone references are currently defined for the specified zaneg set, then the number of zone names

is set to zero in the response.

If the specified zone set does not exist, the commandshall be rejected with a reason code of ‘Unable
to perform command request’, and an additional réason explanation of “Zone Set Unknown”.

The format of the GZDE request payload is shown in table 318 below.

Table 318= GZDE Request Payload

it Size
em bytes
CT_IU preamble | see 4.3

Zone Set Name

see 6.3.8.1
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The format of the GZDE accept payload is depicted in table 319 below.

Table 319 — GZDE Accept Payload

item Size
bytes
CT_IU preamble see 4.3
Number of Zone Names (n) 4
Zone Name 1 see 6.3.8.1
Zone Name 2 see 6.3.8.1
Zone Name n see 6.3.8.1

6.3.10.4.6 Get Zone Member List - Enhanced (GZME) Operation

The Fabric Zone Server shall, when it receives a GZME operation requestyreturn a list of Zone Meém-

bers for the specified Zone in the Zone Set Database. The GZME requést payload shall specify
Zone Name for which the list of zone members are sought. The GZME accept payload shall conta
list of zone members belonging to the specified Zone.

If no Zone Members are currently registered for the specified Zone, then the number of Zone Mem

the
n a

ber

Entries is set to zero in the response. The format of the\GZME request payload is depicted in table

320 below.

Table 320 — GZME Request Payload

Size

Item bytes

CTP_IU preamble | see 4.3

Zone Name see 6.3.8.1
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The format of the GZME accept payload is depicted in table 321 below:

Table 321 — GZME Accept Payload

ltem Size
bytes
CT_IU preamble see 4.3
Number of Zone Member Entries (n) 4
Zone Member Entry 1 see 6.3.8.2.4
Zone Member Entry 2 see 6.3.8.2.4
Zone Member Entry n see 6.3.8.2.4

The format of the Zone Member Entry is depicted in table 254.
6.3.10.4.7 Get Zone Attribute Object List (GZAL) Operation
The Fabric Zone Server shall, when it receives a GZAL operation reguest, return a list of Zone At-
tribute Objects that are currently defined in the Zone Set Database, The GZAL accept payload shall

contain a list of Zone Attribute Objects defined in the Zone Set Database.

If no Zone Attribute Objects are currently defined in the Zone-Set Database, then the number of Zone
Attribute Objects entries is set to zero in the response.

The format of the GZAL request payload is shown in table 322 below.

Table 322 — GZAL Request Payload

Size

jtem bytes

CT_IU preamble | see 4.3
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The format of the GZAL accept payload is depicted in table 323 below.

Table 323 — GZAL Accept Payload

item Size
bytes
CT_IU preamble see 4.3
Number of Zone Attribute Object Names (n) 4
Zone Attribute Object Name 1 see 6.3.8.1
Zone Attribute Object Name 2 see 6.3.8.1
Zone Attribute Object Name n see 6.3.8)X

6.3.10.4.8 Get Alias List (GAL) Operation

The Fabric Zone Server shall, when it receives a GAL operation request, return a list of Zone Alia
defined in the Zone Set Database. The GAL request payload shall not.specify any parameters.

GAL accept payload shall contain a list of Alias names in the Zone 'Set Database.

If no Aliases are currently defined in the Zone Set Database, then the number of Alias names is s€e
zero in the response. The format of the GAL Request paylead is depicted in table 324 below:

Table 324 — GAL Request Payload

Item

Size
bytes

CT dU preamble | see 4.3

The format of the GAL Accept payload is depicted in table 325 below:

Table 325 — GAL Accept Payload

5es
'he

t to

ltem Size
bytes
CT_IU preamble see 4.3
Number of Alias names (n) 4
Alias Name 1 see 6.3.8.1
Alias Name 2 see 6.3.8.1
Alias Name n see 6.3.8.1

The format of the Alias Name is described in 6.3.8.1.
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6.3.10.4.9 Get Alias Member List (GAM) Operation

The Fabric Zone Server shall, when it receives a GAM operation request, return a list of Alias Mem-
bers for the specified Alias defined in the Zone Set Database. The GAM request payload shall specify
the Alias Name for which the list of alias members are sought. The GAM accept payload shall contain
a list of alias members belonging to the specified Alias.

If no Alias Members are currently registered for the specified Alias Name, then the number of Alias
Member Entries is set to zero in the response. The format of the GAM Request payload is depicted in
table 326 below:

Iaple 5206 — GANM Request FaylOoad

Size

ltem bytes

CT_IU preamble | see 4.3

Alias Name see 6.3.8.1

The format of the Alias Name is described in 6.3.8.1.

The format of the GAM Accept payload is depicted in table 327 below:

Table 327 — GAM Accept Payload

Iltem Size
bytes
CT_IU preamble see 4.3
Number of Alias Member Entries (n) 4
Alias Member Entry see 6.3.8.3.7
Alias Member Entry 2 see 6.3.8.3.7
Alias Member Entry n see 6.3.8.3.7

The format of the AliassMember Entry is depicted in table 254.

6.3.10.4.10 SetZene Attribute Object Name (SZA) Operation

The Fabric.Zone Server shall, when it receives a SZA operation request, set the specified Zone At-
tribute Qbject Name for the specified Zone in the Zone Set Database. The SZA request payload shall

specify:the Zone Name identifying the Zone for which the Zone Attribute Object Name is to be set.

If-the specified Zone does not exist, then the request is rejected with the appropriate reason code ex-

planation.
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The format of the SZA Request payload is depicted in table 328 below.

Table 328 — SZA Request Payload

item Size
bytes
CT_IU preamble see 4.3
Zone Name see 6.3.8.1
Zone Attribute Object Name | see 6.3.8.1

The format of the SZA Accept payload is depicted in table 329 below

Table 329 — SZA Accept Payload

Size

Iltem bytes

CT_IU preamble | see 4.3

6.3.10.4.11 Set Zone Attribute Block (SZAB) Operation

The Fabric Zone Server shall, when it receives a SZAB operation request, set the specified attriby
for the specified Zone Attribute Object in the Zone Set Database. The SZAB request payload s
specify the Zone Attribute Object Name identifying the-Zone Attribute Object for which the attribu
are to be set.

If the specified Zone Attribute Object does not eXist, then the request is rejected with the appropri
reason code explanation.

The format of the SZAB Request payload-is depicted in table 330 below.

Table 330 — SZAB Request Payload

It Size
em bytes
CT_IU preamble see 4.3

Zone Attribute Object Name | see 6.3.8.1

Zone Attribute Block see 6.3.8.3.8

The format of the Zone Attribute Block is described in 6.3.8.3.8.

tes
hall
tes

ate
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The format of the SZAB Accept payload is depicted in table 331 below

Table 331 — SZAB Accept Payload

Size

Item bytes

CT_IU preamble | see 4.3

6.3.10.4.12 Create Zone Set (CZS) Operation

The Fabric Zone Server shall, when it receives a CZS operation request, create a Zone Set In the
Zone Set Database that references the Zones identified by the specified Zone Names. The CZS re-
quest payload shall specify the Zone Set Name and zero or more Zone Names.

If no Zone Names are specified for the Zone Set, then the Zone Set is created and contains a zero
number of Zones. The specified zones may not exist at the time of the CZS request.

NOTE If all zones in a zone set are not created by the time a CMIT request is sent, the CMIT fails.

The format of the CZS Request payload is depicted in table 332 below.

Table 332 — CZS Request Payload

ltem Size
bytes

CT_IU preamble see 4.3
Zone Set Name see 6.3.8.1
Number of Zone Names (n) 4
Zone Name 1 see 6.3.8.1
Zone Name.2 see 6.3.8.1
Zone Name n see 6.3.8.1

Number of Zone Names™ This specifies the number of Zone Names contained in the payload.
Zone Name: Specifies the name of a Zone that is a member of the Zone Set.

The format.ofithe CZS Accept payload is depicted in table 333 below:

Table 333 — CZS Accept Payload

Size

hyvtac
Tytes

Item

CT_IU preamble | see 4.3
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6.3.10.4.13 Create Zone (CZ) Operation

The Fabric Zone Server shall, when it receives a CZ operation request, create a Zone in the Zone Set
Database that contains the specified Zone Members. The CZ request payload shall specify the Zone
Name and zero or more Zone Members.

If no Zone Members are specified for the Zone, then the Zone is created and contains a zero number
of Zone Members. The format of the CZ Request payload is depicted in table 334 below.

Table 334 — CZ Request Payload

Iltem l;;tLecS
CT_IU preamble see 4.3
Zone Name see 6.3.8.1
Number of Zone Members (n) 4
Zone Member Entry 1 see 6.3.8.2.4
Zone Member Entry 2 see 6.3.8.2.4
Zone Member Entry n se€ 6.3.8.2.4

=3

Number of Zone Members: This specifies the number‘of Zone Members contained in the payloal

Zone Member Entry: Specifies a Zone Member that is a member of the Zone. The format of the
Zone Member Entry is described in table 254

The format of the CZ Accept payload is\depicted in table 335 below:

Table 335 — CZ Accept Payload

Size

Iltem bytes

CT_IU preamble | see 4.3

6.3.10.4.14 Create Alias (CA) Operation

The Fabfic)Zone Server shall, when it receives a CA operation request, create an Alias in the Zone
Set Database that contains the specified Alias Members. The CA request payload shall specify the
AligsyName and zero or more Alias Members.
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If no Alias Members are specified for the Alias, then the Alias is created and contains a zero number
of Alias Members. The format of the CA Request payload is depicted in table 336 below.

Table 336 — CA Request Payload

ltem Size
bytes

CT_IU preamble see 4.3
Alias Name see 6.3.8.1
Number of Alias Members (n) 4
Alias Member Entry 1 see 6.3.8.3.7
Alias Member Entry 2 see 6.3.8.3.7
Alias Member Entry n see 6.3.8.3.7

Alias Name: The format of the Alias Name is described in 6.3.8.1.
Number of Alias Members: This specifies the number of Alias Members contained in the payload.

Alias Member Entry: Specifies an Alias Member that is a meémber of the Alias. The format of the
Alias Member Entry is described in table 254.

The format of the CA Accept payload is depicted in table.337 below:

Table 337 — CAAccept Payload

Size

ltem bytes

CT- IU preamble | see 4.3

6.3.10.4.15 Create Zone Attribute Object (CZA) Operation

The Fabric Zone Serversshall, when it receives a CZA operation request, create an Zone Attribute
Object in the Zone Set-Database that contains the specified Zone Attribute Block. The CZA request
payload shall specify-the Zone Attribute Object Name and the Zone Attribute Block.

The format of the CZA Request payload is depicted in table 338 below.

Table 338 — CZA Request Payload

It Size
em bytes
CT_IU preamble see 4.3

Zone Attribute Object Name | see 6.3.8.1

Zone Attribute Block see 6.3.8.3.8
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Zone Attribute Object Name: The format of the Zone Attribute Object Name is described in 6.3.8.1.
Zone Attribute Block: The format of the Zone Attribute Block is described in 6.3.8.3.8.

The format of the CA Accept payload is depicted in table 339 below:

Table 339 — CZA Accept Payload

It Size
em bytes
CT 1l prpamhlp see 43

6.3.10.4.16 Add Zones Enhanced (AZ) Operation

The Fabric Zone Server shall, when it receives an AZ operation request, add one or more Zone refer-
ences to the specified Zone Set in the Zone Set Database. The AZ request payload-shall specify the
Zone Set Name for which the specified list of Zone Names are to be added.

If the specified Zone Set does not exist, then the request is rejected with the appropriate reason cgde
explanation.

The format of the AZ Request payload is depicted in table 340 below:

Table 340 — AZ Request Payload

ltem Size
bytes

CT_IU preamble see 4.3
Zone Set Name see 6.3.8.1
Number of\Zone Names (n) 4
Zone Name 1 see 6.3.8.1
Zone Name 2 see 6.3.8.1
Zone Name n see 6.3.8.1

Number ofcZzone Names: This specifies the number of Zone Names contained in the payload.
Zone.Name: Specifies the name of a Zone that is a member of the Zone Set.

The format of the AZ Accept payload is depicted in table 341 below:

Table 341 — AZ Accept Payload

Size

Iltem bytes

CT_IU preamble | see 4.3
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6.3.10.4.17 Remove Zones (RZ) Operation

The Fabric Zone Server shall, when it receives a RZ operation request, remove one or more Zone
References from the specified Zone Set in the Zone Set Database. The RZ request payload shall
specify the Zone Set Name for which the list of Zone Names are to be removed.

If the specified Zone Set does not exist, then the request is rejected with the appropriate reason code
explanation. If a specified Zone is not a member of the Zone Set this shall not constitute an error.

The format of the RZ Request payload is depicted in table 342 below.

Iable 542 — K4 RKequesl Fayload

Item Size
bytes

CT_IU preamble see 4.3
Zone Set Name see 6.3.8.1
Number of Zone Names (n) 4
Zone Name 1 see 6.3.8.1
Zone Name 2 see 6.3.81
Zone Name n see 6.3.8.1

Number of Zone Names: This specifies the number ©f Zone Names contained in the payload.
Zone Name: Specifies the name of a Zone that.is'a member of the Zone Set.

The format of the RZ Accept payload is depicted in table 343 below:

Talle 343 — RZ Accept Payload

Size

Iltem bytes

CT_IU preamble | see 4.3

6.3.10.4.18 Add’Zone Members - Enhanced (AZME) Operation

The Fabric.Zone Server shall, when it receives a AZME operation request, add one or more Zone
Membersto an existing Zone defined in the Zone Set Database. The AZME request payload shall
specify:the Zone Name for which the list of Zone Members are to be added.

If-a specified Zone Member is already a member of the Zone, this shall not constitute an error.
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The format of the AZME Request payload is depicted in table 344 below.

Table 344 — AZME Request Payload

ltem Size
bytes

CT_IU preamble see 4.3
Zone Name see 6.3.8.1
Number of Zone Member Entries (n) 4
Zone Member Entry 1 see 6.3.8.2.4
Zone Member Entry 2 see 6.3.8.2.4
Zone Member Entry n see 6.3.8.2.4

The format of the Zone Member Entry is described in table 254.

The format of the AZME Accept payload is depicted in table 345 below:

Table 345 — AZME Accept Rayload

Size

Iltem bytes

CT_IU preamble | see 4.3

6.3.10.4.19 Remove Zone Members - Enhanced (RZME) Operation

The Fabric Zone Server shall, whemit receives a RZME operation request, removes one or mpre
Zone Members from an existing.Zone in the Zone Set Database. The RZME request payload shall
specify the Zone Name for whichuthe list of Zone Members are to be removed.

If the specified Zone does not exist, then the request is rejected with the appropriate reason code jex-
planation. If a specified’Zone Member is not a member of the Zone this shall not constitute an errgr.
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The format of the AZME Request payload is depicted in table 346 below.

Table 346 — RZME Request Payload

ltem Size
bytes

CT_IU preamble see 4.3
Zone Name see 6.3.8.1
Number of Zone Member Entries (n) 4
Zone Member Entry 1 see 6.3.8.2.4
Zone Member Entry 2 see 6.3.8.2.4
Zone Member Entry n see 6.3.8.2.4

The format of the Zone Member Entry is described in table 254,

The format of the RZME Accept payload is depicted in table 347 below:

Table 347 — RZME Accept Payload

Size

Iltem hytes

CT_IU preamble |'see 4.3

6.3.10.4.20 Add Alias Members (AAM) Operation

The Fabric Zone Server shall, when it receives a AAM operation request, add one or more members
to an existing Alias in the Zone Set Database. The AAM request payload shall specify the Alias Name
for which the list of alias members aré_to be added.

If the Alias specified in the requéest does not exist, then the request is rejected and the proper reason
code explanation is indicated::if a specified Alias Member is already a member of the Alias, this shall
not constitute and error.
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The format of the AAM Request payload is depicted in table 348 below.

Table 348 — AAM Request Payload

tem Size
bytes

CT_IU preamble see 4.3
Alias Name see 6.3.8.1
Number of Alias Member Entries (n) 4
Alias Member Entry 1 see 6.3.8.3.7
Alias Member Entry 2 see 6.3.8.3.7
Alias Member Entry n see 6.3.8.3.7

The format of the Alias Name is described in 6.3.8.1. Also, the formarof-the Alias Member Entry is
described in table 254.

The format of the AAM Accept payload is depicted in table 349 below

Table 349 — AAM AcceptiPayload
Size
bytes

Item

CT_IU preamble [see 4.3

6.3.10.4.21 Remove Alias Members (RAM) Operation

The Fabric Zone Server shall, when'it receives a RAM operation request, remove the specified Alias
Members from an existing Alias.in the Zone Set Database. The RAM request payload shall spegify
the Alias Name for which thé list of Alias Members are to be removed.

If the specified Alias degs not exist, then the request is rejected with the appropriate reason code ex-
planation. If a specified’Alias Member is not a member of the Alias this shall not constitute an errqr.



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-253.- 14165-414 © ISO/IEC:2007(E)
The format of the RAM Request payload is depicted in table 350 below.

Table 350 - RAM Request Payload

ltem Size
bytes

CT_IU preamble see 4.3
Alias Name see 6.3.8.1
Number of Alias Member Entries (n) 4
Alias Member Entry 1 see 6.3.8.3.7
Alias Member Entry 2 see 6.3.8.3.7
Alias Member Entry n see 6.3.8.3.7

Alias Name: The format of the Alias Name is described in 6.3.8.1.
Alias Member Entry: The format of the Alias Member Entry is described.in table 254.

The format of the RAM Accept payload is depicted in table 351 below:

Table 351 — RAM Accept Rayload

Size

Iltem bytes

CT_IU preamble | see 4.3

6.3.10.4.22 Delete Zone Set (DLZS) Operation

The Fabric Zone Server shall, whenvitreceives a DLZS operation request, remove the specified Zone
Set and its members from the Zone Set Database. The DLZS request payload shall specify the Zone
Set Name that is to be deleted.from the Fabric.

If the specified Zone Set/does not exist, then the request is rejected with the appropriate reason code
explanation.

The format of theeBLZS Request payload is depicted in table 352 below.

Table 352 — DLZS Request Payload

Size

Iltem bytes

CT_IU preamble| see 4.3

Zone Set Name |see 6.3.8.1
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The format of the DLZS Accept payload is depicted in table 353 below:

Table 353 — DLZS Accept Payload

Size

Item bytes

CT_IU preamble | see 4.3

6.3.10.4.23 Delete Zone (DLZ) Operation

The Fabric Zone Server shall, when It receives a DLZ operation request, remove the specified.Z¢ne

and its members from the Zone Set Database. The DLZ request payload shall specify the\Z¢
Name that is to be deleted from the Fabric.

If the specified Zone does not exist, then the request is rejected with the appropriate reason code
planation.

The format of the DLZ Request payload is depicted in table 354 below.

Table 354 — DLZ Request Payload

Size

ltem bytes

CT_IU preamble | see 4:3

Zone Name §€€76.3.8.1

The format of the DLZ Accept payload is depicted in table 355 below:

Table 355w DLZS Accept Payload

Size

Iltem bytes

CT_IU preamble | see 4.3

6.3.10.4.24 Delete Alias'(DLA) Operation

The Fabric Zone-Setver shall, when it receives a DLA operation request, delete the specified A
and its Membhers“from the Zone Set Database. The DLA request payload shall specify the A
Name that iS-to be deleted.

If the specified Alias does not exist, then the request is rejected with the appropriate reason code
planation.

ne

ias
ias

eXx-
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The format of the DLA Request payload is depicted in table 356 below.

Table 356 — DLA Request Payload

Size

ltem bytes

CT_IU preamble | see 4.3

Alias Name see 6.3.8.1

Alias Name: The format of the Allas Name Is described In 6.3.8.1.

The format of the DLA Accept payload is depicted in table 357 below:

Table 357 — DLA Accept Payload

Size

Iltem bytes

CT_IU preamble | see 4.3

6.3.10.4.25 Delete Zone Attribute Object (DLZA) Operation

The Fabric Zone Server shall, when it receives a DLZA operation request, delete the specified Zone
Attribute Object from the Zone Set Database. The DLZA requést payload shall specify the name of
the Zone Attribute Object that is to be deleted.

If the specified Zone Attribute Object does not exist, then_the request is rejected with the appropriate
reason code explanation.

The format of the DLZA Request payload is depicted in table 358 below.

Table 358 — DLZA Request Payload

" Size
em bytes
CT _IU preamble see 4.3

Zone Attribute Object Name | see 6.3.8.1

Zone Attribute @bject Name: The format of the Zone Attribute Object Name is described in 6.3.8.1.

The format.ofithe DLA Accept payload is depicted in table 359 below:

Table 359 — DLZA Accept Payload

Size

hyvtac
Tytes

Item

CT_IU preamble | see 4.3
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6.3.10.4.26 Get Active Zone Set - Enhanced (GAZSE) Operation

The Fabric Zone Server shall, when it receives a GAZSE request, return the Zone Set attributes of
the Active Zone Set. The format of the GAZSE Request CT_IU is shown in table 360.

Table 360 — GAZSE Request CT_IU

Size

Iltem bytes

CT_IU preamble | see 4.3

The format of the Accept CT_IU to a GAZSE request is shown in table 361.
Table 361 — Accept CT_IU to GAZSE Request
ltem Size
bytes
CT_IU preamble see 4.3
Number of Zones 4
Zone Name #1 see 6.3.8.1
Number of Zone Attribute Entries#1 4
Zone Attribute Entry #1 see table 261
Zone Attribute Entry #2 see table 261
Zone Attribute Entry #k see table 261
Number-af-Zone Members #1 4
Zone-Member #1 see 6.3.8.3.6
Zone Member #2 see 6.3.8.3.6
Zone Member #m see 6.3.8.3.6
Zone Name #2 see 6.3.8.1
Number of Zone Attribute Entries #2 4
Zone-Attribtite-Entry-#+ seetabte261
Zone Attribute Entry #2 see table 261
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Table 361 — Accept CT_IU to GAZSE Request (Continued)

Item

Size
bytes

Zone Attribute Entry #k

see table 261

Number of Zone Members #2 4

Zone Member #1 see 6.3.8.3.6
Zone Member #2 see 6.3.8.3.6
Zone Member #m see 6.3.8.3.6
Zone Name #n see 6.3.8.1
Number of Zone Attribute Entries #n 4

Zone Attribute Entry #1

see table 261

Zone Attribute Entry #2

see table 261

Zone Attribute Entry #k

see table 261

Number of Zone Members #n

4

Zone Member #1

see 6.3.8.3.6

Zone Member #2

see 6.3.8.3.6

Zaone ‘Member #m

see 6.3.8.3.6

The format of the Zgne-Attribute Entry is defined in 6.3.8.3.8.

The format of.the Zone Member is defined in 6.3.8.3.6.

6.3.10.4427" Activate Zone Set Direct - Enhanced (AZSDE) Operation

The AZSDE Fabric Zone Server request shall be used to activate the specified Zone Set. If there is
currently an Active Zone Set, it shall be deactivated before the specified Zone Set is activated.
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The format of the AZSDE Request CT_IU is shown in table 362.

Table 362 — AZSDE Request CT_IU

Size

Iltem bytes
CT_IU preamble see 4.3
Number of Zones 4
Zone Name #1 see 6.3.8.1
Number of Zone Attribute Entries #1 4
Zone Attribute Entry #1 see table 261
Zone Attribute Entry #2 see table 261
Zone Attribute Entry #k see table 261
Number of Zone Members #1 4
Zone Member #1 see 6.3.8.3.6
Zone Member #2 see 6.3.8.3.6
Zone Member #m see 6.3.8.3.6
Zone Name#2 see 6.3.8.1
Number of Zone Attribute Entries #2 4
Zone Attribute Entry #1 see table 261
Zone Attribute Entry #2 see table 261
Zone Attribute Entry #k see table 261
Number of Zone Members #2 4
Zone Member #1 see 6.3.8.3.6
Zone Member #2 see 6.3.8.3.6
Zone Member #m see 6.3.8.3.6



https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

-259 - 14165-414 © ISO/IEC:2007(E)

Table 362 — AZSDE Request CT_IU (Continued)

it Size
em bytes

Zone Name #n see 6.3.8.1
Number of Zone Attribute Entries #n 4
Zone Attribute Entry #1 see table 261
Zone Attribute Entry #2 see table 261
Zone Attribute Entry #k see table 261
Number of Zone Members #n 4
Zone Member #1 see 6.3.8.3.6
Zone Member #2 see 6.3.8:3.6
Zone Member #m see 6.3.8.3.6

The format of the Zone Attribute Entry is defined in 6.3:8.3.8.
The format of the Zone Member is defined in 6.3.8:3:6.

The format of the AZSD Accept CT_IU is shown in table 363.

Table 363 — AZSDE Accept CT_IU

Size

Iltem bytes

CI*_IU preamble see 4.3
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6.3.10.4.28 Activate Zone Set - Enhanced (AZSE) Operation

The Fabric Zone Server shall, when it receives an AZSE request, activate the specified Zone Set. If
the value of the Zone Set Name is not equal to a currently defined Zone Set Name, the Fabric Zone
Server shall reject the AZSE request. The format of the AZSE Request CT_IU is shown in table 364.

Table 364 — AZSE Request CT_IU

It Size
em bytes
(‘T_III prnamhlp sead’
Zone Set Name to Activate see 6.3.8.1

The format of the Accept CT_IU to an AZSE request is shown in table 365.

Table 365 — Accept CT_IU to AZSE Request

Size

Iltem bytes

CT_IU preamble see 4.3

6.3.10.4.29 Deactivate Zone Set - Enhanced (DZSE) Operation

The Fabric Zone Server shall, when it receives a DZSErequest, deactivate the current Active Zgne
Set. The format of the DZSE Request CT_IU is shown in table 366.

Table 366 — DZSE Request CT_IU

Size

ltem bytes

CT_IU preamble see 4.3

The format of the Accept CT_IU to a DZSE request is shown in table 367.

Table 367 — Accept CT_IU to DZSE Request

Size

Iltem bytes

CT_IU preamble see 4.3
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6.4 Security Policy Server
6.4.1 Overview

The Security Policy Server specifies an in-band protocol for controlling and extracting security policy
information.

The Security Policy Server is defined to be a service accessible from the WKA of the Management
Service at FFFFFAh. Client requests to the Security Policy Server are addressed to the Management
Service subtype shown in table 121.

Security Policy Server requests are carried over the GS Common Transport (FC-CT).
6.4.2 Protocol

Security Policy Server requests are managed through protocols containing a set of Request'CT_IUs
and Response CT_IUs supported by the Security Policy Server.

Synchronous transactions shall be used, as defined in 4.5.2. For a Security Policy.Server request,
the payload shall be transported from the requestor to the Security Policy Server using a Request
CT_IU. The corresponding Security Policy Server response is transported from the Security Policy
Server.

The effect of server sessions on the action of the Security Policy Server-is specified in FC-SP.

For a complete command list and additional details, see FC-SP:
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6.5 Fabric Device Management Interface

6.5.1 Overview

The Fabric-Device Management Interface (FDMI) enables the management of devices such as HBAs
through the Fabric. The FDMI complements the mechanisms already provided by existing Name Serv-

er and Management Server functions.

The FDMI defines a CT based mechanism that provides the standardized Management Server com-
mand interface to obtain device information from the Fabric. The FDMI also provides a CT based
mechanism that allows end-devices to register certain information with the Fabric. Mechanisms other

than CT may be used to obtain device information from the Fabric, but their definition and use are
yond the scope of this standard.

In this standard, the FDMI addresses only HBA type devices. The HBA Management Information
fined by FDMI is based on information defined by the HBA API specification (see FC-MI| and FC-HH

6.5.2 FDMI Relationship to the Name Server

The FDMI supplements the services provided by the Name Server. To obtain complete informatior
provided by the HBA API, it is necessary for the client to obtain device information from both the Na
Server and HBA Server.

6.5.3 GS_Subtypes

To support Fabric-Device Management, a range of GS_Subtype values on the Management Se
are designated for the Fabric-Device Management Interface. This range is defined in table 368.

Table 368 — Fabric-Device Management Interface GS_Subtypes

Encoded i
value (hex) Description
10 HBA Management Server
11to 1F Reserved for future use
others see table 121

6.5.4 HBA Management Server
6.5.4.1 Overview

The HBA\Management Server is defined to allow the registration and retrieval of HBA Managem
information.

6:5:4.2 Platform Model

e_
de-

A).

as
me

ver

ent

The support of HBA management through the Fabric is based on the Platform model shown in fig

Lre

15. Specincally, a Platiorm contains one or more Nodes and each Node contains one or more Fo

rts.

An HBA shall be associated with one and only one Node. However, a Node may be associated with
multiple HBAs. An Nx_Port shall not be associated with more than one HBA and shall not be associ-

ated with more than one Node.
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Each HBA is uniquely identified by an HBA Identifier. This allows each HBA to be identified in an HBA
Management request using the corresponding HBA Identifier.

Node A Node B

(HBA #1) (HBA #2) (HBA #3)

Figure 15 — HBA Management Server Platformm-Model

6.5.4.3 Protocol

6.5.4.3.1 Overview

HBA Management Server registration, deregistratiof;and queries are managed through protocols
containing a set of Request CT_IUs and Response CT_IUs supported by the HBA Management
Server.

Synchronous transactions shall be used;~as defined in 4.5.2. For a HBA Management Server re-
quest, the payload shall be transported from the requestor to the HBA Management Server using a
Request CT_IU. The corresponding'{BA Management Server response is transported from the HBA
Management Server to the requestor, in the Exchange established by the requestor, using a Re-
sponse CT_IU.

The action of the HBA Management Server is unaffected by server sessions.

6.5.4.3.2 CT_IU preamble values

The following.Values shall be set in the CT_IU preamble for Fabric Configuration Server request and
their responses; fields not specified here shall be set as defined in 4.3.2:

e GStSubtype: as indicated in table 368 and
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« Command Code: see table 369 for Request command codes.

Table 369 — HBA Management Server - Request Command Codes

Code M . D inti Attribute(s) in Attribute(s) in
(hex) nemonic escription Request CT_IU Accept CT_IU
0100 | GRHL Get Registered HBA List Null Registered HBA List
0101 [ GHAT Get HBA Attributes HBA Identifier Registered Port List,
HBA Attribute Block
0102 | GRPL Get Registered Port List HBA Identifier Registered Port List
0110 |[GPAT Get Port Attributes Port_Name Port Attribute\Block
0200 |RHBA Register HBA HBA Identifier, none
Registered Port List,
HBA Attribute Block
0201 |[RHAT Register HBA Attributes HBA Identifier, HBA none
Attribute Block
0210 |RPRT Register Port HBA Identifier, none
Port_Name; Port
Attribute Block
0211 |RPA Register Port Attributes Port Name, Port none
Attribute Block
0300 |DHBA Deregister HBA HBA Identifier none
0301 |[DHAT Deregister HBA Attributes HBA Identifier none
0310 | DPRT Deregister Port Port_Name none
0311 |[DPA DeregisterPort Attributes Port_Name none

6.5.4.3.3 Registration

6.5.4.3.3.1 Overview

Registrations arg-limited to a single HBA Management Server attribute at a time. A registrant subn
a tuple, consisting of an object Name_ Identifier, along with an attribute to be associated with the

ject.

The registration requests defined for the HBA Management Server are summarized in table 3
Some'attributes do not have a corresponding registration request; this standard does not define
registration of those attributes.

hits
pb-

69.
the

The HBA Management Server may reject registrations due to HBA Management Server resou

fce

imitations. HOwWEVer, the HBA Management Server shall SUpport registration of all atributes, or
registration of a single attribute has been accepted for a given Name_Identifier.

1ce

The HBA Management Server may reject any registration requests for reasons not specified in this

standard.
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If overlapping registrations for the same attribute are performed, then the HBA Management Server
shall, when all registrations have completed, leave the attribute as one of the registered attribute val-
ues. However, it is indeterminate which of the overlapping registration requests take precedence.

6.5.4.3.3.2 Registration rules
The rules for HBA and Port registration shall be as follows:
a) if aregistration or deregistration operation does not originate from a Port contained in the asso-

ciated HBA's Registered Port list, then the request is failed with the appropriate reason code
explanation;

NOTE For initial registration of an HBA the registered port list is included in the registration request.

b) if a registration for an HBA or Port is requested and the specified HBA or Port has beeh,previ-
ously registered with the HBA Management Server, then the request is failed with the_appropri-
ate reason explanation code. The attributes and their values that were previously/registered
shall remain unchanged;

c) in order to re-register HBAs or Ports with the HBA Management Server,the*HBA or Port shall
be de-registered prior to a subsequent registration taking place;

d) HBA and Port attributes may be modified without de-registering-the Port or the HBA. In this
case attributes and their values that previously existed shall be‘replaced with the new attribute
values. Attributes and their values that did not previously existare added to the set of attributes.
Attributes and their values that exist but are not specified in the new request, remain un-
changed,;

e) if an Attribute Block contains multiple attributes of:the same type, then the request is failed and
the appropriate reason code explanation is indicated;

f) if all of the attributes specified in the Attribiite Block are not able to be registered with the HBA
Management Server, then the request is\rejected with the appropriate reason code explanation,
and no attributes shall be registeredand

g) attributes may be implicitly registered with the Name Server and Management Server.

6.5.4.3.4 Queries

The HBA Management Server may reject any query requests for reasons not specified in this stan-
dard. The queries definedfor the HBA Management Server are summarized in table 369.

6.5.4.4 HBA Mafiagement Server Attributes
6.5.4.4.1 Qvérview
The HBA Management Server includes four types of HBA Management Information:

«~Host Bus Adapter Attributes;

* Port attributes;

« Port Statistics and Counters and
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e FC-4 Information (e.g. FCP).

Each of these types of HBA Management Information is discussed in this subclause.

6.5.4.4.2 Host Bus Adapter Attributes
6.5.4.4.2.1 Overview

Host Bus Adapter (HBA) attributes are registered with the Name Server or HBA Management Server.
HBA attributes may be queried using the appropriate Name Server or HBA Management Server com-

mands.

In the following descriptions, a value may be described as a “x to y byte printable ASCII String™\S

ich

values are a concatenation of a number n of octets, the number n being equal to or greater thajn x

and equal to or less than y, and the value of each octet being equal to or greater than 20h and eq
to or less than 7Eh.

NOTE 1 The maximum length of each attribute is chosen to match the maximum non-null'content of the eq
alent attribute in the HBA API (see FC-MI)

NOTE 2  Most of the attribute values are intended only to provide information to human administrators. A
from the constraints stated explicitly here, the values of these attributes are vendot-specific. There are no img
constraints on the values of any attribute (e.g., of uniqueness, format, or consistency with other standards).

ual

Liv-

bart
licit

HBA attribute descriptions and the means by which they areregistered with the Fabric are proviged

in this subclause.
6.5.4.4.2.2 Manufacturer

The Manufacturer Attribute contains a 1 to 63 byte Printable ASCII String that specifies the manuf
turer of the host adapter. The value may matéhthe name by which the manufacturer identifies itse
a telephone directory. This attribute is registered with the HBA Management Server as an HBA
tribute. The registration of this attribute is‘optional.

6.5.4.4.2.3 Serial Number

The Serial Number Attributé_contains a 1 to 63 byte Printable ASCII String that specifies the sg
number of the host adapter.. The value should match a serial number engraved or printed on the h
bus adapter, if there istany. The Serial Number Attribute is registered with the HBA Managem
Server as an HBA attribute. The registration of this attribute is optional.

6.5.4.4.2.4 Model

The Maodel)Attribute contains a 1 to 255 byte Printable ASCII String that specifies the model of
host adapter. The value may match an encoded string used on purchase orders to identify the h
adapter model. Some management applications limit this attribute to 63 bytes. The Model Attribut
registered with the HBA Management Server as an HBA attribute. The registration of this attribut
optional.

ac-
fin
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0.95.4.4.2.5 Model Description

The Model Description Attribute contains a 1 to 255 byte Printable ASCII String that describes the
model of the host adapter. The value may provide more detailed or human oriented identification of
the model of the host bus adapter than the Model attribute does. The Model Description Attribute is
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registered with the HBA Management Server as an HBA attribute. The registration of this attribute is
optional.

6.5.4.4.2.6 Node_Name

The Node_Name attribute contains an 8 byte value that identifies the Node that contains the ports on
the host adapter. The format of the Node_Name attribute shall be the format of the Name_Identifier
described in FC-FS. The Node_Name attribute shall be registered with the HBA Management Server
as an HBA attribute for each HBA registered with the Fabric. If any ports on the host bus adapter are
registered with the Name Server, the Node_Name attribute registered with the HBA Management
Server for the host bus adapter shall match the Node_Name attribute registered with the Name Serv-

er for Its ports. This attribute ties the HBA Management Information defined in the HBA Management
Server with the HBA information specified in the Name Server.

6.5.4.4.2.7 Node Symbolic Name

The Node Symbolic Name attribute is registered with the Name Server as a Name Seryer Symbolic
Node Name object and is subject to all the description and constraints of that object., The registration
of this attribute is optional.

6.5.4.4.2.8 Hardware Version

The Hardware Version attribute contains a 1 to 255 byte Printable ASCH String that identifies the
hardware version level of the host adapter. Some management applications limit this attribute to 63
bytes. The Hardware Version attribute is registered with the HBA Mahagement Server as an HBA at-
tribute. The registration of this attribute is optional.

6.5.4.4.2.9 Driver Version

The Driver Version attribute contains a 1 to 255 byte Printable ASCII String that identifies the version
level of the driver software controlling a host adapter: If a host bus adapter is concurrently under con-
trol of multiple driver software modules with diffefent versions, this attribute may indicate the versions
for more than one driver module. The Driver\Wersion attribute is registered with the HBA Manage-
ment Server as an HBA attribute. The registration of this attribute is optional.

6.5.4.4.2.10 Option ROM Version

The Option ROM Version attribute contains a 1 to 255 byte Printable ASCII String that identifies the
option ROM or BIOS versionvof a host adapter. The Option ROM Version attribute is registered with
the HBA Management Server as an HBA attribute. The registration of this attribute is optional.

6.5.4.4.2.11 Firmwate'Version

The Firmware/ersion attribute contains a 1 to 255 byte Printable ASCII String that identifies the ver-
sion of firmware executed by a host adapter. If a host bus adapter contains and has the capability to
executeqmultiple firmware modules with different versions, this attribute may indicate the versions for
more than one firmware module. The Firmware Version attribute is registered with the HBA Manage-
ment\Server as an HBA attribute. The registration of this attribute is optional.

0.0.4.4.2.1Z2 Operating System Name and version

The Operating System Name and Version attribute contains a 1 to 255 byte Printable ASCII String
that describes the type and version of the operating system controlling the host bus adapter. The Op-
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erating System Name and Version attribute is registered with the HBA Management Server as an
HBA attribute. The registration of this attribute is optional.

6.5.4.4.2.13 Maximum CT Payload

The Maximum CT Payload attribute is 32-bit unsigned integer equal to the maximum size CT payload
in 32-bit words, including all CT headers but no FC frame header(s), that may be sent or received by
application software resident in the host in which the host bus adapter is installed. If the host bus
adapter does not support generic CT capability for application software on the host in which it is in-
stalled, this attribute shall not be registered. The Maximum CT Payload attribute is registered with the
HBA Management Server as an HBA attribute. The registration of this attribute is optional.

NOTE Whether or not an attribute is registered with the HBA Server may depend on the constraints af'the| re-
source responsible for the registration. An example of this is where the software responsible for registering HBA
attributes may not have access to information associated with some attributes. In this case it is impossible for|the
software to register that information. This is the main reason that the registration of attributes is 'optional in mjost
cases.

6.5.4.4.3 Port attributes
6.5.4.4.3.1 Overview

Port attributes are registered with the Name Server or HBA Management Server. Port attributes may
be queried using the appropriate Name Server or HBA Management Server commands.

In the following descriptions, a value may be described as@“x to y byte Printable ASCII String”. Suich
values are a concatenation of a number n of octets, the.number n being equal to or greater than x
and equal to or less than y, and the value of each octet*being equal to or greater than 20h and edual
to or less than 7Eh.

NOTE 1 The maximum length of each attribute is,.chosen to match the maximum non-null content of the eqpiv-
alent attribute in the HBA API (see FC-MI)

NOTE 2  Some of the attribute values,are'intended only to provide information to human administrators. The

values of attributes that are registered"with the HBA Management Server are subject to no implicit constrajnts
(e.g., of uniqueness, format or consistency with other standards).

Port attribute descriptions and the means by which they are registered with the Fabric are providled
below.

6.5.4.4.3.2 Port-Symbolic Name

The Port Symbolic Name attribute is registered with the Name Server as a Name Server Symbplic
Port Name jobject and is subject to all the description and constraints of that object.

6.54:4.3.3 Fibre Channel Identifier

The Port Fibre Channel Identifier attribute is registered with the Name Server as a Name Server Rort
Identifier object and is subject to all the description and constraints of that object.

6.5.4.4.3.4 Port Type

The Port Type attribute is registered with the Name Server as a Name Server Port Type object and is
subject to all the description and constraints of that object.
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6.5.4.4.3.5 Supported Class of Service

The Supported Class of Service attribute is registered with the Name Server as a Name Server Class
of Service object and is subject to all the description and constraints of that object.

6.5.4.4.3.6 Supported FC-4 Types

The Supported FC-4 Types attribute has a format identical to that of a Name Server FC-4 TYPESs ob-
ject. An FC_Port shall register a Supported FC-4 Types value that indicates “support” for any FC-4
TYPE that it is able to be configured to support. The Supported FC-4 Types attribute is registered
with the HBA Management Server as a Port attribute.

6.5.4.4.3.7 Active FC-4 Types

The Active FC-4 Types attribute is registered with the Name Server as a Name Server FC-4{T.YPEs
object and is subject to all the description and constraints of that object. An FC_Port shallregister a
Name Server FC-4 TYPEs value that indicates support for any FC-4 TYPE that the FC,Port is com-
pletely configured to support.

6.5.4.4.3.8 Supported Speed

The Supported Speed attribute contains a 32-bit unsigned integer the value efwhich is a bitmask that
indicates in accord with table 370 the Fibre Channel Transmission Speeds that are supported on the
specified Nx_Port. The Supported Speed attribute is registered with“the HBA Management Service
as a Port attribute.

Table 370 — Transmission Speed,Mask Values

Mask Value (hex) Fibre Chanrel Transmission Speed

0000 0001 1 Gbit/s

0000 0002 2 Ghit/s

0000 0004 10 Ghit/s

0000 0008 4 Ghit/s

0000 8000 Speed has not been established or is not able

to be determined
other.values Reserved

6.5.4.4.3.9 Currént Port Speed

The Current'Port Speed attribute contains a 32-bit unsigned integer the value of which is a bitmask
that indicates in accord with table 370 the Fibre Channel Transmission Speed at which the specified
Nx_Portis currently operating. The value of this attribute shall contain only a single mask value from
table'370. The Port Speed attribute shall be returned by the HBA Management Server as a Port at-
tribute if either it has been registered or it has been determined by the HBA Management Server. If

the HBA Management Server Is able 10 determine a speed, the value returned for the Port Speed at-
tribute shall indicate the speed determined by the HBA Management Server, regardless of any value
registered.
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6.5.4.4.3.10 Maximum Frame Size

The Maximum Frame Size attribute contains a 32-bit unsigned integer whose value is the maxim

um

FC frame payload in bytes. This shall not include the FC header but shall include any optional head-

ers. The Maximum Frame Size attribute is registered with the HBA Management Server as a Port
tribute.

6.5.4.4.3.11 OS Device Name

at-

The OS Device Name attribute contains a 1 to 255 byte Printable ASCII String that is recognized as a

reference to the Nx_Port by the OS that controls it. If there are several such OS device names t

hat

reference the same Nx_Port, this attribute may be a comma-separated list of as many such narmes

as fit in 255 bytes. If the software that registers Nx_Port attributes is unable to determine any,s
OS Device Name, it shall not register this attribute. The OS Device Name attribute is registered v
the HBA Management Server as a Port attribute.

6.5.4.4.3.12 Host Name

The Host Name attribute contains a 1 to 255 byte Printable ASCII String that'describes the namg
the host associated with the port. If there are several such names that reference the same host,
attribute MAY be a comma-separated list of as many such names as fit.in"255 bytes. If the softw
that registers Nx_Port attributes is unable to determine any such Host'\Name, it shall not register

ch
vith

p Of
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are
his

attribute. The Host Name attribute is registered with the HBA Management Server as a Port attribdite.

The registration of this attribute is optional.
6.5.4.4.4 Port Statistics

Port statistics and counters are currently defined by.the*HBA Management API. Due to their dyna
nature, these attributes are currently not addressed.in this standard.

6.5.4.4.5 FC-4 Information

FC-4 related information is defined by thetHBA Management API (e.g. FCP). These attributes are d
rently not addressed in this standard:

6.5.4.5 HBA Management Ser\er Objects
6.5.4.5.1 HBA Identifier

An HBA Identifier shall’consist of a Port_Name associated with the specific HBA. When an HBA
only one assocjated Port, then the HBA Identifier shall be the Port_Name of that single Port.
HBAs with mdltiple associated Ports, the HBA Identifier shall be one of the HBA's associa
Port_ NameS-~©Once an HBA has chosen a Port_Name for identification, the chosen Port_ Name s
be referred to as the HBA's Identification Port_Name and that Port_Name shall consistently (e
across_power cycles) be used to uniquely identify the HBA.

The format of the HBA Identifier is depicted in table 371 below.

Table 371 — HBA Identifier

mic
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Size

ltem bytes

Identification Port_Name 8
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6.5.4.5.2 Registered Port List

The format of the Registered Port List is shown in table 372 below.

Table 372 — Registered Port List

ltemn Size

bytes
Number of Port Entries (n) 4
Port Entry 1 8
Port Entry 2 8
Port Entry n 8

Number of Port Entries: This field specifies the number of Port entries containedin the Registered
Port list. This value shall be greater than or equal to one.

Port Entry: The format of the Port Entry is depicted in table 373 below:

Table 373 — Port Entry

Size

ltem bytes

Port_Name 8

6.5.4.5.3 HBA Attribute Block

The HBA Attribute Block is a variable length structure that contains attributes registered for the spec-
ified HBA. The format of the HBA Attribute Block is depicted in the table 374 below.

Table 374 — HBA Attribute Block

tem Size

bytes
Number(ofy HBA Attribute Entries (n) 4
HBAAttribute Entry 1 w
HBA Attribute Entry 2 X
HBA Attribute Entry nto 1 y
HBA Attribute Entry n ya

Number of HBA Attribute Entries: This field specifies the number of HBA Attribute Entries con-
tained in the HBA Attribute Block. This value shall be greater than or equal to one.
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HBA Attribute Entry: An HBA Attribute Entry specifies a particular attribute registered with an H
object. An HBA Attribute Entry follows the general Attribute Entry format specified in 6.5.4.5.4.

6.5.4.5.4 Attribute Entry Format

The HBA Management Server defines a general format to be used for attributes associated with H
and Port objects. The general format of the Attribute Entry is depicted in table 375.

Table 375 — Attribute Entry

BA

BA

Size
ltem st
IJ_yLC-D
Attribute Entry Type 2
Attribute Entry Length 2
Attribute Entry Value | see table 376

Attribute Entry Type: This field indicates the Attribute Entry Type. Valid-Attribute types are speq
to the object to which they are associated. See table 376 for a definition of valid Attribute En
Types.

Attribute Entry Length: This field indicates the total length of, the-“Attribute Entry. The total lengt
bytes shall be a multiple of four and includes the Attribute Entry Type, Attribute Entry Length and
tribute Value fields.

Attribute Entry Value: This field specifies the Attribute Entry Value. Attribute Entry Values shall
at least four bytes in length and the length shall be:a_multiple of four. For variable length Attribute

ue fields, fill bytes are added as necessary to thie end of the actual value in order to ensure that
length of the value field is a multiple of four. Filkbytes shall be nulls (00h). The number of fill bytes

ific
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is zero, one, two, or three depending on the length of the actual value (n). Therefore the total length
of the value field is (n+m). Attribute Entry Values are defined in table 376.

Table 376 — Attribute Entry Types and associated Values

Type Value

(hex) Description Length Type Required
0001 Node_Name 8 bytes Binary Yes
0002 Manufacturer 4 to 64 bytes ASCII No
0003 | Serial Number 4 to 64 bytes ASCII No
0004 Model 4 to 256 bytes ASCII No
0005 Model Description 4 to 256 bytes ASCII No
0006 | Hardware Version 4 to 256 bytes ASCII No
0007 Driver Version 4 to 256 bytes ASCII No
0008 Option ROM Version 4 to 256 bytes ASCII No
0009 | Firmware Version 4 to 256 bytes ASCII No
000A OS Name and Version 4 to 256 bytes ASCII No
000B Maximum CT Payload Length 4 bytes Binary No
V‘:Ez; Reserved

6.5.4.5.5 Port Attribute Block

The Port Attribute Block is a variable length structure that contains attributes registered for the speci-
fied Port. The format of the Port Attribute Block is depicted in the table 377 below.

Table 377 — Port Attribute Block

It Size
em bytes
Numberof Port Attribute Entries (n) 4
Pert Attribute Entry 1 w
Port Attribute Entry 2 X
D t Attt —at + 1
Ut At ivutc I_Ill.ly MU L y
Port Attribute Entry n ya
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Number of Port Attributes: This field specifies the number of Port Attribute Entries contained in the
Port Attribute Block. A value of zero in this field shall indicate that no attributes have been registered

for the specified Port.

Port Attribute Entry: A Port Attribute Entry specifies a particular attribute registered for a Port ob-

ject. A Port Attribute Entry follows the general Attribute Entry format specified in 6.5.4.5.4.
6.5.4.5.6 Port Attributes

The valid Port Attributes are depicted in table 378.

Iable 576 — FOTIt ATUroute values

Igepxi Description Length Type | Required
0001 Supported FC-4 Types 32 bytes Bitmask No
0002 Supported Speed 4 bytes Bitmask No
0003 Current Port Speed 4 bytes Bitmask No
0004 Maximum Frame Size 4 bytes Binary No
0005 OS Device Name (1 to 256)bytes | ASCII No
0006 Host Name (1o 256) bytes | ASCII No
v(;tlrlﬁrs Reserved

6.5.4.6 Reason Code Explanations

A Reject CT_IU (see 4.4.4) shall notify the requestor that the request has been unsuccessfully c(
pleted. The first error condition encountered shall be the error reported by the Reject CT_IU.

If a valid HBA Management Server request is not received, the request is rejected with a Reas
Code of “Invalid Command ¢ode” and a Reason Code Explanation of “No additional explanation”.

m_

Jelp]
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If a HBA Management Server request is rejected with a reason code of ‘Unable to perform command
request’, then one of the reason code explanations, shown in table 379, is returned.

Table 379 — Reason Code Explanations

Encoded I
value (hex) Description

00 No Additional Explanation

10 HBA Already Registered

11 Attributes For Specitfied HBA Not Registered

12 HBA Attribute Block Contains Multiple Attributes of the
Same Type

13 Invalid HBA Attribute Block Length

14 Required HBA Attributes Not Present

15 Originating Port Not in Registered Port List

16 HBA Identifier Not in Registered Port List

17 HBA Not Registered

20 Port Attributes Not Registered

21 Port Not Registered

29 Port Attribute Block Cantains Multiple Attributes of the
Same Type

23 Invalid Port Attribute Block Length

24 Port Already Registered

others Reserved

6.5.4.7 Commands
6.5.4.7.1 Query — Get-Registered HBA List (GRHL)

The HBA Managément Server shall, when it receives a GRHL request, return a list of HBAs regis-
tered with theSFabric. The GRHL request payload shall not specify any request parameters. The
GRHL accept.payload shall contain a list of registered HBAs. One HBA Identifier is returned for each
HBA registered with the HBA Management Server.

If n0 KIBAs are currently registered with the HBA Management Server, then the number of HBA Iden-
tifiers in the response shall be set to zero.
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The format of the GRHL Request payload is depicted in table 380 below.

Table 380 — GRHL Request Payload

tem Size
bytes
CT_IU preamble see 4.3
The format of the GRHL Accept payload is depicted in table 381 below.
rabie 38T — GRHL AcTcept Payload
ltem Size
bytes
CT_IU preamble see 4.3
Number of HBA Identifiers In List (n) 4
HBA Identifier 1 8
HBA Identifier 2 8
HBA Identifier n 8

6.5.4.7.2 Query — Get HBA Attributes (GHAT)

The HBA Management Server shall, when it receives a GHAT request, return the Registered Port
and the HBA Attribute Block for the specified*iBA. The GHAT request payload shall specify the H
Identifier that identifies the HBA for which-attributes are sought. The GHAT accept payload contg
the Registered Port list and HBA Attribute-Block for the HBA specified in the request.

If the specified HBA has not been registered with the HBA Management Server, then the reques
rejected with the appropriate reason code explanation.

The format of the GHATRequest payload is depicted in table 382 below.

Table 382 — GHAT Request Payload

Size

ltem bytes

CT_IU preamble see 4.3

HBA ldentifier 8

list
BA
ins

tis
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The format of the GHAT Accept payload is depicted in table 383 below.

Table 383 — GHAT Accept Payload

| Size
tem bytes

CT_IU preamble see 4.3

Registered Port List see table
’ 372

HBA Attribute Block see table
374

6.5.4.7.3 Query — Get Registered Port List (GRPL)

The HBA Management Server shall, when it receives a GRPL request, return a list of,registered Ports
for the specified HBA. The GRPL request payload shall specify the HBA Identifier for.which the regis-
tered ports are sought. The GRPL accept payload shall contain the Registered-Potrt list.

The format of the GRPL Request payload is depicted in table 384 below.

Table 384 — GRPL Request Payload

tem Size
bytes
CT_IU preamble see 4.3
HBA Identifier 8
The format of the GRPL Accept payload is depicted in table 385 below.
Table 385— GRPL Accept Payload
tem Size
bytes
CT_IU preamble see 4.3
Registered Port List sez;z;ble

Registered.Rort List: The Registered Port list is described in 6.5.4.5.2.
6.5.4. 74 Query — Get Port Attributes (GPAT)

The HBA Management Server shall, when it receives a GPAT request, return the Port Attribute Block

for the speciiied Port. The GPAT request payload shall Specity the name identitying the Port for which
attributes are sought. The GPAT accept payload contains the Attribute Block for the Port specified in

the request.
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If the specified Port has not been registered with the HBA Management Server, then the request is

rejected with the appropriate reason code explanation.

The format of the GPAT Request payload is depicted in table 386 below.

Table 386 — GPAT Request Payload

It Size
em bytes
CT_IU preamble see 4.3
Port_Name 8
The format of the GPAT Accept payload is depicted in table 387 below.
Table 387 — GPAT Accept Payload
It Size
em bytes
CT_IU preamble see 4.3
Port Attribute Block see table
377

Port_Name: This field specifies the name of the Port specified in the GPAT Request.
Port Attribute Block: The format of the Port Attribute Block is described in 6.5.4.5.5.
6.5.4.7.5 Register HBA (RHBA)

The HBA Management Server shall when' it receives an RHBA request, register the HBA, its Pq
and HBA attributes for the specified HBA. The RHBA request payload shall specify the HBA Iden
er, the Registered Port List and the HBA Attribute Block.

The Registered Port List shall contain the Port_Name that is used as the HBA Identifier. If the Re
tered Port list does not gontain the Port_ Name used as the HBA Identifier then the request is fa

with the appropriate reason code explanation.

The Node_Name-attribute shall be required in the HBA Attribute Block. If the Node_Name attribut

rts
tifi-

is-
led

P s

not specified if-the HBA Attribute Block then the request is failed with the appropriate reason cgde

explanation;

The RHBA request shall originate from a Port that is contained in the Registered Port list for the d
ignated HBA. In this case the Registered Port list is contained in the RHBA request. If the RHBA
quest does not originate from a Port in the Registered Port list for the HBA, then the request is fa
with the appropriate reason code explanation.

es-
re-
led

[T the specified attributes are unable 1o be regisiered for the ABA, then the HBA, 1ts Poris and IS
tributes are not registered and the request is failed with the appropriate reason code explanation.

at-

Following a successful HBA registration, the HBA Management Server maintains a Registered Port

list associated with each HBA for use in subsequent operations.
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The format of the RHBA Request payload is depicted in table 388 below.

Table 388 — RHBA Request Payload

| Size
tem bytes
CT_IU preamble see 4.3
HBA Identifier 8
Reqgistered Port List see table
” 372
HBA Attribute Block see table
s 374

HBA Identifier: The format of the HBA Identifier is described in 6.5.4.5.1.
Registered Port List: The format of the Registered Port list is described in 6.5.4.5:2.
HBA Attribute Block: The format of the HBA Attribute block is described.in\6.5.4.5.3.

The format of the RHBA Accept payload is depicted in table 389 below,

Table 389 — RHBA Accept Payload

Size

ltem bytes

CT_IU preamble see 4.3

6.5.4.7.6 Register HBA Attributes (RHAT)

The HBA Management Server shall, when it receives an RHAT request, register the HBA attributes
for the specified HBA. The RHAT request payload shall specify the HBA Identifier and the HBA At-
tribute Block.

The Node_Name attribute shall be required in the HBA Attribute Block. If the Node_Name attribute is
not specified in the HBA-Attribute Block then the request is failed with the appropriate reason code
explanation.

The format of theERHAT Request payload is depicted in table 390 below.

Table 390 — RHAT Request Payload

ltem Size
bytes
CT _IU preamble sep 43
HBA Identifier 8
HBA Attribute Block see table 374
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HBA Identifier: The format of the HBA Identifier is described in 6.5.4.5.1.
HBA Attribute Block: The format of the HBA Attribute block is described in 6.5.4.5.3.

The format of the RHAT Accept payload is depicted in table 391 below.

Table 391 — RHAT Accept Payload

Size

ltem bytes

CT 1 pmamhlp seed3

6.5.4.7.7 Register Port (RPRT)

The HBA Management Server shall, when it receives an RPRT request, register the specified H

ort

and its attributes contained in the Port Attribute Block for the specified Port. In addition, the Port is

added to the Registered Port list for the HBA. The RPRT request payload shall specify the HBA Id
tifier of the associated HBA, the Port_ Name and the Port Attribute Block that'contains the attriby
to be registered. The RPRT accept payload shall be null.

If the specified attributes are unable to be registered for the Port, thetnthe Port and its attributes
not registered and the request is failed with the appropriate reason‘cade explanation.

The format of the RPRT Request payload is depicted in table392 below.

Table 392 — RPRT Regliest Payload

ltem Size
bytes
CT_IU preamble see 4.3
HBA Identifier 8
Port_Name 8
Port Attribute Block see table 377

HBA Identifier: The fermat of the HBA Identifier is described in 6.5.4.5.1.
Port_Name: The-hame of the Port for which attributes are to be registered.
Port Attribute Block: The format of the Port Attribute block is described in 6.5.4.5.5.

The format of the RPRT accept payload is depicted in table 393 below.

Table 393 — RPRT Accept Payload

en-
tes

are

Siza
zc

ltem bytes

CT_IU preamble see 4.3
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6.5.4.7.8 Register Port Attributes (RPA)

The HBA Management Server shall, when it receives an RPA request, register the attributes con-
tained in the Port Attribute block for the specified Port. If the specified Port was not previously regis-
tered then the request is failed with the appropriate reason code explanation. The RPA request
payload shall specify the Port_ Name and the Port Attribute Block that contains the attributes to be
registered. The RPA accept payload shall be null.

The format of the RPA Request payload is depicted in table 394 below.

Table 394 — RPA Request Payload

ltem Size
bytes
CT_IU preamble see 4.3
Port_Name 8
Port Attribute Block see table ;877

Port_Name: The name of the Port for which attributes are to be registered:.
Port Attribute Block: The format of the Port Attribute block is described in 6.5.4.5.5.

The format of the RPA accept payload is depicted in table 395 below.

Table 395 — RPA Accept Payload

Size

ltem bytes

CT_IU preamble see 4.3

6.5.4.7.9 Deregister HBA (DHBA)

The HBA Management Server shally'when it receives an DHBA request, de-register the HBA and its
attributes. In addition, all Ports registered for the HBA and their attributes shall be de-registered from
the HBA Management Seryer.“The DHBA request payload shall specify the HBA Identifier that identi-
fies the HBA to be de-registered.

If the specified HBARas not been registered with the HBA Management Server, then the request is
rejected with the@ppropriate reason code explanation.

The format.of.the DHBA Request payload is depicted in table 396 below.

Table 396 — DHBA Request Payload

Size

htaoc
Tyt

Iltem

CT_IU preamble see 4.3

HBA ldentifier 8
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The format of the DHBA Accept payload is depicted in table 397 below.

Table 397 — DHBA Accept Payload

Size

Iltem bytes

CT_IU preamble see 4.3

6.5.4.7.10 Deregister HBA Attributes (DHAT)

The HBA Management Server shall, when It receives an DHAT request, de-register all optional
tributes for the specified HBA. The DHAT request payload shall specify the HBA Identifier thaf'ide]
fies the HBA for which its attributes are to be de-registered.

at-
nti-

If the specified HBA or its attributes have not been registered with the HBA Management-Server, then

the request is rejected with the appropriate reason code explanations.

The format of the DHAT Request payload is depicted in table 398 below.

Table 398 — DHAT Request Payload

tem Size
bytes
CT_IU preamble see 4.3
HBA Identifier 8
The format of the DHBA Accept payload is depicted in table 399 below.
Table 399+ DHAT Accept Payload
tem Size
bytes
CT_IU preamble see 4.3

6.5.4.7.11 Deregister-Rort (DPRT)

The HBA Management Server shall, when it receives an DPRT request, de-register the specified H
and its attributes” The specified Port_Name shall be removed from the Registered Port list. T
DPRT requést payload shall specify the Port_Name that identifies the Port to be de-registered. T
DPRT accept payload shall be null.

If theyspecified Port is the last registered port for the HBA, then the HBA and its attributes are also
registered.

If the specified Port has not been registered with the HBA Management Server, then the reques

ort
he
'he

de-

tis

rejected with the appropriate reason code explanation.
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The format of the DPRT Request payload is depicted in table 400 below.

Table 400 — DPRT Request Payload

item Size
bytes
CT_IU preamble see 4.3
Port_Name 8
The tformat of the DPRT accept payload Is depicted In table 401 below.
Table 401 — DPRT Accept Payload
tem Size
bytes
CT_IU preamble see 4,3

6.5.4.7.12 Deregister Port Attributes (DPA)

The HBA Management Server shall, when it receives a DPA request;,.de-register all optional at-
tributes for the specified Port. The DPA request payload shall specifixthe Port_Name that identifies
the Port for which its attributes are to be de-registered.

If attributes for the Port have not been registered with the HBA\Management Server, then the request
is rejected with the appropriate reason code explanations.

If the DPA does not originate from a Port contained indthe HBA's Registered Port list, then the request
is failed with the appropriate reason code explanation.

The format of the DPA Request payload is depicted in table 402 below.

Table 402"— DPA Request Payload

It Size
em bytes
CT_IU preamble see 4.3
Port_Name 8
The format of the DPA Accept payload is depicted in table 403 below.
Table 403 — DPA Accept Payload
It Size
em bytes

CT_IU preamble see 4.3
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7 Alias Service

7.1 Overview

The Alias Service manages the registration and deregistration of Alias IDs for both Hunt Groups and

Multicast Groups. The Alias Service is not involved in the routing of frames for any Group.

The Alias Service may be internal or external to the Fabric, but, in either case, it is addressed

by

means of the WKA identifier, FFFFF8h. This clause describes the registration/deregistration process

in more detail.

Authorization for Alias Service operations Is provided.

The GS_Type for all Alias Services shall be set as indicated in table 4. Table 404 defines
GS_Subtype codes for the Alias Service.

Table 404 — Alias Service subtype values

Values D inti
(hex) escription
01 Alias Server
other Reserved
values

7.2 Alias Server
7.2.1 Overview

Alias registration and deregistration are managed through protocols containing a set of request/rg
IUs supported by the Alias Server.

7.2.2 Protocol

7.2.2.1 Overview

Synchronous transactions shall be used. For an Alias Server request, the Alias Server payload s
be transported from the:fequestor to the Alias Server using a Request CT_IU. The correspond
Alias Server response-is transported from the Alias Server to the requestor, in the Exchange est
lished by the requestor, using a Response CT_IU.

The action ofithe Alias Server is unaffected by server sessions.

7.2.22XCT_IU preamble values

The following values shall be set in the CT_IU preamble for Name Server request and their respo
es. Fields not specified here shall be set as defined in 4.3.2.

he

ply

hall
ing
Ab-

e GoS_osubtype: Thistield shall be setto U1h and
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« Command Code: see table 405 for Request command codes.

Table 405 — Alias Server Requests

Code I
hex Mnem. Description
0001 JNA Join Alias Group

0002 RMA | Remove from Alias Group

0003 LSN Listen
0004 | SLSN Stop Listen
0005 RAG Read Alias Group

7.2.2.3 Alias server functions
7.2.2.3.1 Overview
The following subclauses describe the functions performed by the Alias Serverfor each of the sup-

ported requests. Figure 16 illustrates the flow among the Originator Nx_Port,"participating Nx_Ports,
Alias Server and Fabric Controller to create an Alias Group.

Alias Server
JNA
—>
A/ ¢ OGAID
ACC
NACT _|& 5
o] e S
S /o) =
o @]
I <
P =z 5
- () (U
gl 3 4|__FACT | &
c
=NA\\'G]
2 ACC
5 2 e —
<

IAccth CT IU !

Figure 16 —Function flow
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7.2.2.3.2 Join alias group

Upon receipt of a Join Alias Group request, the Alias Server shall perform the following functions, in
the specified order.

a)

b)

The Alias Server shall reject the request with a Reason Code of “Unable to perform command
request” and a Reason Code Explanation of “Invalid Alias_Token” if the passed Alias_Token is

not valid.

The Alias Server shall reject the request with a Reason Code of “Unable to perform command
request” and a Reason Code Explanation of “Unsupported Alias_Token” if the Flags in the

c)

d)

f)

passed Alias_Token indicate an Alias Group that Is not supported.

The Alias Server shall determine whether or not the specified Alias Group has already be
created.

If the Alias Group has not already been created, an attempt is made to ¢reate a new A
Group.

The request shall be rejected with a Reason Code of “Unable to perform command reque
and a Reason Code Explanation of “Invalid Authorization—~/Control” if the pass
Authorization_Control is not valid;

If a Multicast Group is being formed and the Alias_SP do hot’contain valid Class 3 Service
rameters, the request shall be rejected with a Reason Code of “Unable to perform command
quest” and a Reason Code Explanation of “Alias Group cannot be formed (Invalid Class)”.

The Alias Server shall obtain a unique alias address identifier for this Alias Group from the F
ric Controller either with a Fabric ControlleriRequest, Get Alias Group ID (GAID) or an imp
mechanism. The Alias_Token is passed in‘the payload of the request and the reply returns
assigned alias address identifier. If the<Fabric returns an LS_RJT, the Join Alias Group is
jected with the same Reason Code EXxplanation as was contained in the LS_RJT to the GAI

The passed Authorization_PW+and Authorization_Control are attached to the defined A
Group.

If the Alias Group has @lready been created, an attempt is made to modify the Alias Group.

The request shallbe rejected with a Reason Code of “Unable to perform command reque
and a Reasgn:€ode Explanation of “Unauthorized Request (Invalid Password)” if
Authorizatien. PW of the indicated Alias Group is non-zero and does not match the pass
Authorization PW.

Thé.request shall be rejected with a Reason Code of “Unable to perform command reque
and a Reason Code Explanation of “Unauthorized Request (Invalid Authorization_Control

ten

ias

Lot
ed

icit
the
re-
D,

ias

Lt
he
sed

xStu
” |f

the Authorization_Control attached to the passed Alias Group does not permit the initiating

Nx_Port to add the Nx_Ports in the passed NP_ List.

The Alias Server may send an Extended Link Services request, Nx_Port Activate Alias Gr<|)up

TD (NACTTJ, To each of the NX_Ports In the passed Tist (see FC-FSy).

If the Alias Group is being created, and other Nx_Ports are allowed to Listen, then the Al

ias

Server may also send a NACT to all Nx_Ports that have registered to listen to the Alias Class

matching the Alias Class of the Alias Group being created (if any).


https://standardsiso.com/api/?name=47e5351cf547faeda76cf7eefc8dd74f

	Contents
	Introduction
	1 Scope
	2 Normative references
	2.1 Overview
	2.2 Approved references
	2.3 References under development
	2.4 Other references

	3 Definitions and conventions
	3.1 Overview
	3.2 Definitions
	3.3 Editorial conventions
	3.4 Abbreviations, acronyms and symbols

	4 Common transport for generic services (CT)
	4.1 Overview
	4.2 General concepts
	4.3 CT information unit
	4.3.1 Overview
	4.3.2 Basic CT_IU preamble description
	4.3.2.1 Overview
	4.3.2.2 Revision field
	4.3.2.3 IN_ID field
	4.3.2.4 GS_Type field
	4.3.2.5 GS_Subtype field
	4.3.2.6 Options field
	4.3.2.7 Command/Response code field
	4.3.2.8 Maximum/Residual size field
	4.3.2.9 Fragment ID field
	4.3.2.10 Reason code field
	4.3.2.11 Reason code explanation field
	4.3.2.12 Vendor specific field

	4.3.3 Extended CT_IU preamble description
	4.3.3.1 Overview
	4.3.3.2 Authentication SAID
	4.3.3.3 transaction_id
	4.3.3.4 Requesting_CT N_Port_Name
	4.3.3.5 Time stamp
	4.3.3.6 Authentication hash block

	4.3.4 Vendor-specific CT_IU preamble
	4.3.4.1 Overview
	4.3.4.2 Vendor Identifier
	4.3.4.3 Vendor-specific information
	4.3.4.4 Vendor-specific reject Information
	4.3.4.4.1 General description
	4.3.4.4.2 Reject CT_IU reason code field
	4.3.4.4.3 Reject CT_IU reason code explanation field
	4.3.4.4.4 Reject CT_IU Vendor-Specific field

	4.3.4.5 Processing of the Vendor-Specific preamble

	4.3.5 CT_IU additional information

	4.4 CT Information units (CT_IU)
	4.4.1 Overview
	4.4.2 Request CT_IU
	4.4.3 Accept CT_IU
	4.4.4 Reject CT_IU

	4.5 FC-FS mapping
	4.5.1 Overview
	4.5.2 Synchronous mode transactions
	4.5.2.1 Fabric login and N_Port login
	4.5.2.2 Class of service
	4.5.2.3 Exchange and sequence management
	4.5.2.4 FC-2 interface
	4.5.2.4.1 Overview
	4.5.2.4.2 Routing bits
	4.5.2.4.3 Information category
	4.5.2.4.4 D_ID
	4.5.2.4.5 S_ID
	4.5.2.4.6 Type
	4.5.2.4.7 First sequence
	4.5.2.4.8 Last sequence
	4.5.2.4.9 Sequence Initiative
	4.5.2.4.10 Continue sequence condition
	4.5.2.4.11 Exchange reassembly
	4.5.2.4.12 Relative offset
	4.5.2.4.13 Optional headers

	4.5.2.5 Correlation of requests and responses
	4.5.2.6 Error detection and recovery

	4.5.3 Asynchronous mode transactions
	4.5.3.1 Fabric login and N_Port login
	4.5.3.2 Class of Service
	4.5.3.3 Exchange and Sequence management
	4.5.3.4 FC-2 interface
	4.5.3.4.1 Overview
	4.5.3.4.2 Routing bits
	4.5.3.4.3 Information category
	4.5.3.4.4 D_ID
	4.5.3.4.5 S_ID
	4.5.3.4.6 Type
	4.5.3.4.7 First sequence
	4.5.3.4.8 Last sequence
	4.5.3.4.9 Sequence initiative
	4.5.3.4.10 Continue sequence condition
	4.5.3.4.11 Exchange reassembly
	4.5.3.4.12 Relative offset
	4.5.3.4.13 Optional headers

	4.5.3.5 Correlation of requests and responses
	4.5.3.6 Error detection and recovery


	4.6 Time constants
	4.6.1 Overview
	4.6.2 Request to response time
	4.6.3 Database propagation delay

	4.7 Persistence of actions after logout
	4.8 CT Authentication
	4.8.1 Overview
	4.8.2 Secure association attributes
	4.8.3 Security algorithms

	4.9 Common requests
	4.9.1 Description
	4.9.2 CT_IU preamble values
	4.9.3 Reason code explanations
	4.9.4 Get more information (GMI)
	4.9.5 Server registration and state change notification initiation
	4.9.5.1 Delineating server sessions
	4.9.5.2 Server session begin (SSB)
	4.9.5.3 Server session end (SSE)
	4.9.5.4 SSB and SSE processing
	4.9.5.5 Server registration sessions



	5 Directory service
	5.1 Overview
	5.2 Name server
	5.2.1 Overview
	5.2.2 Name Server protocol
	5.2.2.1 Overview
	5.2.2.2 CT_IU preamble values
	5.2.2.3 Registration
	5.2.2.4 Queries
	5.2.2.5 Deregistratione
	5.2.2.6 Name Server Interaction with Common Requests SSB and SSE

	5.2.3 Name server objects - Formats
	5.2.3.1 Use of null values for name server objects
	5.2.3.2 Port Identifier - Format
	5.2.3.3 Port Name - Format
	5.2.3.4 Node Name - Format
	5.2.3.5 Class of Service - Format
	5.2.3.6 IP Address - Format
	5.2.3.7 Initial Process Associator - Format
	5.2.3.8 FC-4 TYPEs - Format
	5.2.3.9 Symbolic Port Name - Format
	5.2.3.10 Symbolic Node Name - Format
	5.2.3.11 Port Type - Format
	5.2.3.12 Fabric Port Name - Format
	5.2.3.13 Hard Address - Format
	5.2.3.14 FC-4 Descriptor - Format
	5.2.3.15 FC-4 Features - Format
	5.2.3.16 Permanent Port Name - Format

	5.2.4 Reason code explanations
	5.2.5 Commands
	5.2.5.1 Overview
	5.2.5.2 Query - Get all next (GA_NXT)
	5.2.5.3 Query - Get identifiers (GID_A)
	5.2.5.4 Query - Get port name (GPN_ID)
	5.2.5.5 Query - Get node name (GNN_ID)
	5.2.5.6 Query - Get class of service (GCS_ID)
	5.2.5.7 Query - Get FC-4 TYPEs (GFT_ID)
	5.2.5.8 Query - Get symbolic port name (GSPN_ID)
	5.2.5.9 Query - Get port type (GPT_ID)
	5.2.5.10 Query - Get IP address (Port) (GIPP_ID)
	5.2.5.11 Query - Get fabric port name (GFPN_ID)
	5.2.5.12 Query - Get hard address (GHA_ID)
	5.2.5.13 Query - Get FC-4 descriptors (GFD_ID)
	5.2.5.14 Query - Get FC-4 Features (GFF_ID)
	5.2.5.15 Query - Get port identifier (GID_PN)
	5.2.5.16 Query - Get IP address (Port) (GIPP_PN)
	5.2.5.17 Query - Get Port Identifiers (GID_NN)
	5.2.5.18 Query - Get port names (GPN_NN)
	5.2.5.19 Query - Get IP address (Node) (GIP_NN)
	5.2.5.20 Query - Get initial process associator (GIPA_NN)
	5.2.5.21 Query - Get symbolic node name (GSNN_NN)
	5.2.5.22 Query - Get node name (GNN_IP)
	5.2.5.23 Query - Get initial process associator (GIPA_IP)
	5.2.5.24 Query - Get port identifiers (GID_FT)
	5.2.5.25 Query - Get port names (GPN_FT)
	5.2.5.26 Query - Get node names (GNN_FT)
	5.2.5.27 Query - Get port identifiers (GID_PT)
	5.2.5.28 Query - Get port identifier (GID_IPP)
	5.2.5.29 Query - Get port name (GPN_IPP)
	5.2.5.30 Query - Get port identifiers - Fabric port name (GID_FPN)
	5.2.5.31 Query - Get permanent port name - Port identifier (GPPN_ID)
	5.2.5.32 Query - Get port identifiers (GID_FF)
	5.2.5.33 Query - Get port identifier (Domain/Port) (GID_DP)
	5.2.5.34 Register port name (RPN_ID)
	5.2.5.35 Register node name (RNN_ID)
	5.2.5.36 Register class of service (RCS_ID)
	5.2.5.37 Register FC-4 TYPEs (RFT_ID)
	5.2.5.38 Register symbolic port name (RSPN_ID)
	5.2.5.39 Register port type (RPT_ID)
	5.2.5.40 Register IP address (Port) (RIPP_ID)
	5.2.5.41 Register hard address (RHA_ID)
	5.2.5.42 Register FC-4 descriptor (RFD_ID)
	5.2.5.43 Register FC-4 Features (RFF_ID)
	5.2.5.44 Register IP Address (Node) (RIP_NN)
	5.2.5.45 Register initial process associator (RIPA_NN)
	5.2.5.46 Register symbolic node name (RSNN_NN)
	5.2.5.47 Remove all (DA_ID)



	6 Management service
	6.1 Fabric configuration server
	6.1.1 Overview
	6.1.2 Protocol
	6.1.2.1 Overview
	6.1.2.2 CT_IU preamble values
	6.1.2.3 Registration
	6.1.2.4 Queries

	6.1.3 Fabric configuration server objects and attributes
	6.1.3.1 Overview
	6.1.3.2 Interconnect Element Object
	6.1.3.2.1 Interconnect Element Name
	6.1.3.2.2 Interconnect Element Type
	6.1.3.2.3 Interconnect Element Domain Identifier
	6.1.3.2.4 Interconnect Element Management Identifier
	6.1.3.2.5 Interconnect Element Fabric Name
	6.1.3.2.6 Interconnect Element Logical Name
	6.1.3.2.7 Interconnect Element Management Address
	6.1.3.2.8 Interconnect Element Information List

	6.1.3.3 Port Object
	6.1.3.3.1 Port Name
	6.1.3.3.2 Port Type
	6.1.3.3.3 Port TX Type
	6.1.3.3.4 Port Module Type
	6.1.3.3.5 Physical Port Number
	6.1.3.3.6 Attached Port Name
	6.1.3.3.7 Port State
	6.1.3.3.8 Port Speed Capabilities
	6.1.3.3.9 Port Operating Speed
	6.1.3.3.10 Zoning Enforcement Status Object

	6.1.3.4 Platform Object
	6.1.3.4.1 Overview
	6.1.3.4.2 Platform Name
	6.1.3.4.3 Platform Type
	6.1.3.4.4 Platform Attribute Block
	6.1.3.4.5 Attribute Entry Format
	6.1.3.4.6 Platform Node Name
	6.1.3.4.7 Platform Management Address
	6.1.3.4.8 FCP-2 Platform Object
	6.1.3.4.8.1 FCP-2 Platform Object Overview
	6.1.3.4.8.2 FCP Type

	6.1.3.4.9 OS LUN Map Entry Object
	6.1.3.4.10 Platform Description
	6.1.3.4.11 Platform Label
	6.1.3.4.12 Platform Location


	6.1.4 Reason code explanations
	6.1.5 Commands
	6.1.5.1 Overview
	6.1.5.2 Query - Get Topology Information (GTIN)
	6.1.5.3 Query - Get Interconnect Element List (GIEL)
	6.1.5.4 Query - Get Interconnect Element Type (GIET)
	6.1.5.5 Query - Get Interconnect Element Domain Identifier (GDID)
	6.1.5.6 Query - Get Interconnect Element Management Identifier (GMID)
	6.1.5.7 Query - Get Interconnect Element Fabric Name (GFN)
	6.1.5.8 Query - Get Interconnect Element Logical Name (GIELN)
	6.1.5.9 Query - Get Interconnect Element Management Address List (GMAL)
	6.1.5.10 Query - Get Interconnect Element Information List (GIEIL)
	6.1.5.11 Query - Get Port List (GPL)
	6.1.5.12 Query - Get Port Type (GPT)
	6.1.5.13 Query - Get Physical Port Number (GPPN)
	6.1.5.14 Query - Get Attached Port Name List (GAPNL)
	6.1.5.15 Query - Get Port State (GPS)
	6.1.5.16 Query - Get Port Speed Capabilities (GPSC)
	6.1.5.17 Query - Get Attached Topology Information (GATIN)
	6.1.5.18 Query - Get Switch Enforcement Status (GSES)
	6.1.5.19 Query - Get Platform Node Name List (GPLNL)
	6.1.5.20 Query - Get Platform Type (GPLT)
	6.1.5.21 Query - Get Platform Management Address List (GPLML)
	6.1.5.22 Query - Get PLATFORM Attribute Block (GPAB)
	6.1.5.23 Query - Get Platform Name - Node Name (GNPL)
	6.1.5.24 Query - Get Platform Name List (GPNL)
	6.1.5.25 Query - Get Platform FCP Type (GPFCP)
	6.1.5.26 Query - Get Platform OS LUN Mappings (GPLI)
	6.1.5.27 Query - Get Node Identification Data (GNID)
	6.1.5.28 Register Interconnect Element Logical Name (RIELN)
	6.1.5.29 Register Platform (RPL)
	6.1.5.30 Register Platform Node Name (RPLN)
	6.1.5.31 Register Platform Type (RPLT)
	6.1.5.32 Register Platform Management Address (RPLM)
	6.1.5.33 Register Platform Attribute Block (RPAB)
	6.1.5.34 Register Platform FCP Type (RPFCP)
	6.1.5.35 Register Platform OS LUN Mappings (RPLI)
	6.1.5.36 Deregister Platform (DPL)
	6.1.5.37 Deregister Platform Node Name (DPLN)
	6.1.5.38 Deregister Platform Management Address (DPLM)
	6.1.5.39 Deregister Platform Management Address List (DPLML)
	6.1.5.40 Deregister Platform OS LUN Mappings (DPLI)
	6.1.5.41 Deregister Platform Attribute Block (DPAB)
	6.1.5.42 De-register all platform information (DPALL)


	6.2 Unzoned Name Server
	6.2.1 Overview
	6.2.2 Protocol
	6.2.2.1 Overview
	6.2.2.2 CT_IU preamble values
	6.2.2.3 Registration
	6.2.2.4 Queries
	6.2.2.5 Deregistration
	6.2.2.6 Server Sessions

	6.2.3 Unzoned Name Server objects - Formats
	6.2.4 Reason code explanations
	6.2.5 Commands

	6.3 Fabric Zone Server
	6.3.1 Overview
	6.3.2 Terminology
	6.3.3 Protocol
	6.3.4 Zoning Management Framework
	6.3.5 Default Zoning
	6.3.6 Basic Zoning Management
	6.3.6.1 Overview
	6.3.6.2 Add and Remove
	6.3.6.3 Basic Zoning Management Commands

	6.3.7 Enhanced Zoning Management
	6.3.7.1 Overview
	6.3.7.2 Zone Types
	6.3.7.2.1 Hard Zoning
	6.3.7.2.2 Broadcast Zoning
	6.3.7.2.2.1 Overview
	6.3.7.2.2.2 Zoning Active (i.e., Active Zoneset)
	6.3.7.2.2.3 Zoning Not Active (i.e., no Active Zoneset)
	6.3.7.2.2.4 Broadcast on FL_Ports


	6.3.7.3 Processing of Zoning Database Changes
	6.3.7.4 Zoning Database Queries and Update Mode
	6.3.7.5 Management Rules
	6.3.7.6 Session Commands
	6.3.7.7 Enhanced Zoning Management Commands

	6.3.8 Zoning Data Structures
	6.3.8.1 General Name Format
	6.3.8.1.1 Name Length
	6.3.8.1.2 Name Value
	6.3.8.1.3 Fill bytes

	6.3.8.2 Basic Zoning Data Structures
	6.3.8.2.1 Overview
	6.3.8.2.2 Zone Set Object
	6.3.8.2.2.1 Zone Set Name
	6.3.8.2.2.2 Number of Zones

	6.3.8.2.3 Zone Object
	6.3.8.2.3.1 Zone Name
	6.3.8.2.3.2 Number of Zone Members

	6.3.8.2.4 Zone Member Object
	6.3.8.2.4.1 Zone Member Identifier Type
	6.3.8.2.4.2 Zone Member Identifier


	6.3.8.3 Enhanced Zoning Data Structures
	6.3.8.3.1 Zone Set Database
	6.3.8.3.2 Active Zone Set
	6.3.8.3.3 Zone Set Object
	6.3.8.3.3.1 Zone Set Object in the Zone Set Database
	6.3.8.3.3.2 Zone Set Object in the Active Zone Set

	6.3.8.3.4 Zone Reference Object
	6.3.8.3.5 Zone Object
	6.3.8.3.5.1 Zone Object in the Zone Set Database
	6.3.8.3.5.2 Zone Object in the Active Zone Set

	6.3.8.3.6 Zone Member Object
	6.3.8.3.7 Zone Alias Object
	6.3.8.3.8 Zone Attribute Object


	6.3.9 Reason code explanations
	6.3.10 Zoning Management Commands
	6.3.10.1 Control Zoning Commands
	6.3.10.1.1 Get Fabric Enhanced Zoning Support (GFEZ)
	6.3.10.1.2 Set Fabric Enhanced Zoning Support (SFEZ)

	6.3.10.2 Session Commands
	6.3.10.2.1 Server Session Begin (SSB)
	6.3.10.2.2 Server Session End (SSE)
	6.3.10.2.3 Commit Zone Changes (CMIT)

	6.3.10.3 Basic Zoning Commands
	6.3.10.3.1 Query - Get Capabilities (GZC)
	6.3.10.3.2 Query - Get Enforcement State (GEST)
	6.3.10.3.3 Query - Get Zone Set List (GZSN)
	6.3.10.3.4 Query - Get Zone List (GZD)
	6.3.10.3.5 Query - Get Zone Member List (GZM)
	6.3.10.3.6 Query - Get Active Zone Set (GAZS)
	6.3.10.3.7 Query - Get Zone Set (GZS)
	6.3.10.3.8 Get Activation Results (GAR)
	6.3.10.3.9 Add Zone Set (ADZS)
	6.3.10.3.10 Activate Zone Set Direct (AZSD)
	6.3.10.3.11 Activate Zone Set (AZS)
	6.3.10.3.12 Deactivate Zone Set (DZS)
	6.3.10.3.13 Add Zone Members (AZM)
	6.3.10.3.14 Add Zone (AZD)
	6.3.10.3.15 Remove Zone Members (RZM)
	6.3.10.3.16 Remove Zone (RZD)
	6.3.10.3.17 Remove Zone Set (RZS)

	6.3.10.4 Enhanced Zoning Commands
	6.3.10.4.1 Get Activation Results (GAR)
	6.3.10.4.2 Get Zone Attribute Object Name (GZA) Operation
	6.3.10.4.3 Get Zone Attribute Block (GZAB) Operation
	6.3.10.4.4 Get Zone Set List - Enhanced (GZSE) Operation
	6.3.10.4.5 Get Zone List - Enhanced (GZDE) Operation
	6.3.10.4.6 Get Zone Member List - Enhanced (GZME) Operation
	6.3.10.4.7 Get Zone Attribute Object List (GZAL) Operation
	6.3.10.4.8 Get Alias List (GAL) Operation
	6.3.10.4.9 Get Alias Member List (GAM) Operation
	6.3.10.4.10 Set Zone Attribute Object Name (SZA) Operation
	6.3.10.4.11 Set Zone Attribute Block (SZAB) Operation
	6.3.10.4.12 Create Zone Set (CZS) Operation
	6.3.10.4.13 Create Zone (CZ) Operation
	6.3.10.4.14 Create Alias (CA) Operation
	6.3.10.4.15 Create Zone Attribute Object (CZA) Operation
	6.3.10.4.16 Add Zones Enhanced (AZ) Operation
	6.3.10.4.17 Remove Zones (RZ) Operation
	6.3.10.4.18 Add Zone Members - Enhanced (AZME) Operation
	6.3.10.4.19 Remove Zone Members - Enhanced (RZME) Operation
	6.3.10.4.20 Add Alias Members (AAM) Operation
	6.3.10.4.21 Remove Alias Members (RAM) Operation
	6.3.10.4.22 Delete Zone Set (DLZS) Operation
	6.3.10.4.23 Delete Zone (DLZ) Operation
	6.3.10.4.24 Delete Alias (DLA) Operation
	6.3.10.4.25 Delete Zone Attribute Object (DLZA) Operation
	6.3.10.4.26 Get Active Zone Set - Enhanced (GAZSE) Operation
	6.3.10.4.27 Activate Zone Set Direct - Enhanced (AZSDE) Operation
	6.3.10.4.28 Activate Zone Set - Enhanced (AZSE) Operation
	6.3.10.4.29 Deactivate Zone Set - Enhanced (DZSE) Operation



	6.4 Security Policy Server
	6.4.1 Overview
	6.4.2 Protocol

	6.5 Fabric Device Management Interface
	6.5.1 Overview
	6.5.2 FDMI Relationship to the Name Server
	6.5.3 GS_Subtypes
	6.5.4 HBA Management Server
	6.5.4.1 Overview
	6.5.4.2 Platform Model
	6.5.4.3 Protocol
	6.5.4.3.1 Overview
	6.5.4.3.2 CT_IU preamble values
	6.5.4.3.3 Registration
	6.5.4.3.3.1 Overview
	6.5.4.3.3.2 Registration rules

	6.5.4.3.4 Queries

	6.5.4.4 HBA Management Server Attributes
	6.5.4.4.1 Overview
	6.5.4.4.2 Host Bus Adapter Attributes
	6.5.4.4.2.1 Overview
	6.5.4.4.2.2 Manufacturer
	6.5.4.4.2.3 Serial Number
	6.5.4.4.2.4 Model
	6.5.4.4.2.5 Model Description
	6.5.4.4.2.6 Node_Name
	6.5.4.4.2.7 Node Symbolic Name
	6.5.4.4.2.8 Hardware Version
	6.5.4.4.2.9 Driver Version
	6.5.4.4.2.10 Option ROM Version
	6.5.4.4.2.11 Firmware Version
	6.5.4.4.2.12 Operating System Name and Version
	6.5.4.4.2.13 Maximum CT Payload

	6.5.4.4.3 Port attributes
	6.5.4.4.3.1 Overview
	6.5.4.4.3.2 Port Symbolic Name
	6.5.4.4.3.3 Fibre Channel Identifier
	6.5.4.4.3.4 Port Type
	6.5.4.4.3.5 Supported Class of Service
	6.5.4.4.3.6 Supported FC-4 Types
	6.5.4.4.3.7 Active FC-4 Types
	6.5.4.4.3.8 Supported Speed
	6.5.4.4.3.9 Current Port Speed
	6.5.4.4.3.10 Maximum Frame Size
	6.5.4.4.3.11 OS Device Name
	6.5.4.4.3.12 Host Name

	6.5.4.4.4 Port Statistics
	6.5.4.4.5 FC-4 Information

	6.5.4.5 HBA Management Server Objects
	6.5.4.5.1 HBA Identifier
	6.5.4.5.2 Registered Port List
	6.5.4.5.3 HBA Attribute Block
	6.5.4.5.4 Attribute Entry Format
	6.5.4.5.5 Port Attribute Block
	6.5.4.5.6 Port Attributes

	6.5.4.6 Reason Code Explanations
	6.5.4.7 Commands
	6.5.4.7.1 Query - Get Registered HBA List (GRHL)
	6.5.4.7.2 Query - Get HBA Attributes (GHAT)
	6.5.4.7.3 Query - Get Registered Port List (GRPL)
	6.5.4.7.4 Query - Get Port Attributes (GPAT)
	6.5.4.7.5 Register HBA (RHBA)
	6.5.4.7.6 Register HBA Attributes (RHAT)
	6.5.4.7.7 Register Port (RPRT)
	6.5.4.7.8 Register Port Attributes (RPA)
	6.5.4.7.9 Deregister HBA (DHBA)
	6.5.4.7.10 Deregister HBA Attributes (DHAT)
	6.5.4.7.11 Deregister Port (DPRT)
	6.5.4.7.12 Deregister Port Attributes (DPA)




	7 Alias Service
	7.1 Overview
	7.2 Alias Server
	7.2.1 Overview
	7.2.2 Protocol
	7.2.2.1 Overview
	7.2.2.2 CT_IU preamble values
	7.2.2.3 Alias server functions
	7.2.2.3.1 Overview
	7.2.2.3.2 Join alias group
	7.2.2.3.3 Remove from alias group
	7.2.2.3.4 Listen
	7.2.2.3.5 Stop listen
	7.2.2.3.6 Read alias group

	7.2.2.4 Alias routing
	7.2.2.5 IPA considerations
	7.2.2.5.1 Hunt groups
	7.2.2.5.2 Multicast groups
	7.2.2.5.3 Broadcast


	7.2.3 Data fields
	7.2.3.1 Overview
	7.2.3.2 Alias_Token
	7.2.3.3 Authorization_Control

	7.2.4 Reason code explanations
	7.2.5 Commands
	7.2.5.1 Overview
	7.2.5.2 Join alias group (JNA)
	7.2.5.3 Remove from alias group (RMA)
	7.2.5.4 Listen (LSN)
	7.2.5.5 Stop listen (SLSN)
	7.2.5.6 Read alias group (RAG)



	8 Key distribution service
	Annex A (informative) Service interface provided by FC-CT
	A.1 Overview
	A.2 FC-CT Session Services
	A.2.1 FC_CT_REG.request
	A.2.1.1 Overview
	A.2.1.2 Semantics of the primitive
	A.2.1.3 When generated
	A.2.1.4 Effect of receipt

	A.2.2 FC_CT_REG_STATUS.indication
	A.2.2.1 Overview
	A.2.2.2 Semantics of the primitive
	A.2.2.3 When generated
	A.2.2.4 Effect of receipt

	A.2.3 FC_CT_DEREG.request
	A.2.3.1 Overview
	A.2.3.2 Semantics of the primitive
	A.2.3.3 When generated
	A.2.3.4 Effect of receipt

	A.2.4 FC-CT_DEREG_STATUS.indication
	A.2.4.1 Overview
	A.2.4.2 Semantics of the primitive


	A.3 FC-CT Transaction Services
	A.3.1 FC_CT_TRANSACTION.request
	A.3.1.1 Overview
	A.3.1.2 Semantics of the primitive
	A.3.1.3 When generated
	A.3.1.4 Effect of receipt

	A.3.2 FC_CT_TRANSACTION_TAG.indication
	A.3.2.1 Overview
	A.3.2.2 Semantics of the primitive
	A.3.2.3 When generated
	A.3.2.4 Effect of receipt

	A.3.3 FC_CT_TRANSACTION.confirmation
	A.3.3.1 Overview
	A.3.3.2 Semantics of the primitive
	A.3.3.3 When generated
	A.3.3.4 Effect of receipt

	A.3.4 FC_CT_TRANSACTION.indication
	A.3.4.1 Semantics of the primitive
	A.3.4.2 When generated
	A.3.4.3 Effect of receipt



	Annex B (informative) FC-4 Feature bits
	B.1 Overview
	B.2 FCP-2

	Annex C (informative) Discovery
	C.1 Introduction
	C.2 Basic assumptions
	C.3 Definitions
	C.3.1 Fabric
	C.3.2 Fabric_Name
	C.3.3 Fibre Channel Node
	C.3.4 Fibre Channel storage area network
	C.3.5 In-band management identifier
	C.3.6 Logical name
	C.3.7 Management access point
	C.3.8 Management application
	C.3.9 Platform device
	C.3.10 Platform name
	C.3.11 Interconnect element name
	C.3.12 Fibre Channel WKAs

	C.4 Basic Fibre Channel SAN structure
	C.4.1 Overview
	C.4.2 Physical Fibre Channel SAN components
	C.4.3 Logical Fibre Channel SAN Components
	C.4.4 Relationships and associations

	C.5 Fiber Channel SAN topology views
	C.5.1 Overview
	C.5.2 End-to-End Logical View
	C.5.3 End-to-End physical view
	C.5.4 Fabric view
	C.5.5 SAN component attributes
	C.5.5.1 Overview
	C.5.5.2 Component names
	C.5.5.3 Management access point list
	C.5.5.4 Attached resource information
	C.5.5.5 Basic attributes
	C.5.5.6 Operational attributes


	C.6 Discovery of the Fibre Channel SAN topology
	C.6.1 Overview
	C.6.2 Fibre Channel generic services
	C.6.2.1 Overview
	C.6.2.2 Name Server
	C.6.2.2.1 Overview
	C.6.2.2.2 Platform Object Model
	C.6.2.2.3 Name Server and Zones


	C.6.3 Management service
	C.6.3.1 Overview
	C.6.3.2 Configuration management
	C.6.3.3 Unzoned Name Server access point
	C.6.3.4 Fabric Zone Server

	C.6.4 Additional Discovery Mechanisms
	C.6.4.1 Overview
	C.6.4.2 Server repositories
	C.6.4.3 RNID
	C.6.4.4 Notification


	C.7 Topology discovery steps
	C.8 Discovery of a Fibre Channel SAN’s management capabilities
	C.8.1 Overview
	C.8.2 Management access points
	C.8.3 Management access point handle
	C.8.4 Discovery of management capabilities steps


	Annex D (informative) Example of Zone Services
	D.1 Introduction
	D.2 Example zone configuration
	D.3 Zone management subsytems
	D.4 Fabric Zone Server as a Conduit
	D.5 Accessing an active Zone Set
	D.6 Fabric Zone Server repository

	Annex E (informative) Time service
	E.1 Overview
	E.2 Time Server
	E.2.1 Overview
	E.2.2 Time Server protocol
	E.2.2.1 Overview
	E.2.2.2 CT_IU preamble values

	E.2.3 Data formats
	E.2.4 Reason code explanations
	E.2.5 Commands
	E.2.5.1 Overview
	E.2.5.2 Get Time - Unicast Mode Operation
	E.2.5.3 TSAP Unicast Request/Response Block
	E.2.5.4 Timestamp
	E.2.5.4.1 Timestamp Format
	E.2.5.4.2 Additional rules
	E.2.5.4.3 Basic operation




	Annex F (informative) Performance Server
	F.1 Overview
	F.2 Protocol
	F.2.1 Overview
	F.2.2 CT_IU preamble values
	F.2.3 Registration
	F.2.4 Queries

	F.3 Performance Server objects and attributes
	F.3.1 Performance instrumentation objects
	F.3.2 Performance Probe Object
	F.3.3 Performance Metrics Object

	F.4 Reason code explanations
	F.5 Commands
	F.5.1 Query - Get performance server payload sizes (GPMPS)
	F.5.2 Query - Get performance probes (GPMP)
	F.5.3 Set Performance Probe (SPMP)
	F.5.4 Query - Get performance metrics list (GPMML)
	F.5.5 Query - Get performance metrics (GPMM)
	F.5.6 Register performance metrics (RPMM)
	F.5.7 De-register performance metrics (DPMM)


	Bibliography



