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1. Introduction

This meno defines a portion of the Managenent |nformation Base (M B)
for use with network managenent protocols in the Internet comunity.
In particular, it describes managed objects for information rel ated
to the Fi bre Channel

2. The Internet-Standard Managenment Framewor k

For a detailed overview of the docunents that describe the current
I nt ernet - Standard Managenent Franmework, please refer to section 7 of
RFC 3410 [ RFC3410].

Managed obj ects are accessed via a virtual information store, terned
t he Managenent Information Base or MB. MB objects are generally
accessed through the Sinple Network Managenment Protocol (SNWP)
hjects in the MB are defined using the mechani sns defined in the
Structure of Managenent Information (SM). This meno specifies a MB
nmodul e that is conpliant to the SMv2, which is described in STD 58,
RFC 2578 [ RFC2578], STD 58, RFC 2579 [RFC2579] and STD 58, RFC 2580

[ RFC2580] .

3. Short Overview of the Fibre Channe

The Fi bre Channel (FC) is logically a bidirectional point-to-point
serial data channel, structured for high performance capability. The
Fi bre Channel provides a general transport vehicle for higher |eve
protocols such as Intelligent Peripheral Interface (IPl) and Snal
Computer SystemInterface (SCSI) command sets, the Hi gh-Perfornance
Parallel Interface (HPPlI) data framing, |IP (Internet Protocol), |EEE
802. 2, and others.

Physically, the Fibre Channel is an interconnection of nultiple
communi cation points, called N Ports, interconnected either by a
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switching network, called a Fabric, or by a point-to-point link. A
Fi bre Channel "node" consists of one or nore N Ports. A Fabric may
consist of multiple Interconnect Elenents, some of which are
switches. An N Port connects to the Fabric via a port on a switch
called an F_Port. When multiple FC nodes are connected to a single
port on a switch via an "Arbitrated Loop" topology, the switch port
is called an FL_Port, and the nodes’ ports are called NL_Ports. The
term Nx_Port refers to either an N_Port or an NL_port. The term
Fx_Port refers to either an F_Port or an FL_port. A switch port,
which is interconnected to another switch port via an Inter El enent
Link (IEL), is called an E_ Port. A B Port connects a bridge device
with an E Port on a switch; a B Port provides a subset of E Port
functionality.

Many Fi bre Channel conponents, including the fabric, each node, and
nmost ports, have gl obally-uni que names. These gl obal |l y-uni que nanes
are typically formatted as Wrld Wde Nanes (WAWs). Mre information
on WANs can be found in [WW1] and [ WAMW2]. WAMWs are expected to be
persi stent across agent and unit resets.

Fi bre Channel frames contain 24-bit address identifiers that identify
the frame’s source and destination ports. Each FC port has an
address identifier and a WMW. Wen a fabric is in use, the FC
address identifiers are dynam c and are assigned by a switch.

4, M B Overvi ew

This M B contains the notion of a Fibre Channel nanagenent instance,
which is defined as a separabl e managed i nstance of Fi bre Channe
functionality. Fibre Channel functionality nmay be grouped into Fibre
Channel nmanagenent instances in whatever way is nost convenient for
the inplenentation(s). For exanple, one such groupi ng acconmopdates a
singl e SNMP agent having multiple Agent X [ RFC2741] sub-agents, with
each sub-agent inplenenting a different Fibre Channel nmanagenent
instance. To represent such multiple Fibre Channel nmanagenent
instances within the sane SNWP context (see section 3.3.1 of

[ RFC3411]), all tables in this MB are | NDEX-ed by fcml nstancel ndex,
which is defined as an arbitrary integer to uniquely identify a
particul ar Fi bre Channel managenent instance.

This M B contains el even M B groups, as foll ows.

4.1. The fcml nstanceBasi cG oup G oup
This group contains basic information about a Fi bre Channel nanaged
instance, including its name and description, the Fibre Channe

function(s) it perforns, and optional pointers to hardware and/or
sof tware conponents.
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4.2. The fcnbBwi tchBasi cG oup G oup

This group contains basic information about a Fibre Channel switch,

including its domain-id and whether it is the principal switch of its

fabric.
4.3. The fcnPortBasi cGoup Goup

This group contains basic information about a Fibre Channel port,

including its port name (WAW), the name of the node (if any) of which

it is a part, the type of port, the classes of service it supports,
its transmitter and connector types, and the higher |evel protocols
it supports.

Each Fibre Channel port is represented by an entry in the ifTable

(see below). The tables relating to ports in this MB are indexed by

the port’s value of iflndex.

4.4, The fcnPort StatsG oup G oup

This group contains traffic statistics, which are not specific to any

particul ar class of service, for Fibre Channel ports.
4.5, The fcnPortd ass23St at sG oup G oup

This group contains traffic statistics that are specific to dass 2
or Class 3 traffic on Fibre Channel ports, including class-specific
frane and octet counters and counters of busy and reject franes.

4.6. The fcnPortlLcStatsG oup G oup

Some of the statistics in the fcnmPortd ass23StatsG oup can increase
rapi dly enough to warrant them being defined using the Counter64
syntax. However, sonme old SNWP systens do not (yet) support

Count er 64 objects. Thus, this group defines | ow capacity

(Count er 32-based) equival ents for the Counter64-based statistics in
the fcnPort d ass23St at sG oup group.

4.7. The fcnPortd assFStat sGoup G oup

This group contains traffic statistics that are specific to dass F
traffic on the E Ports of a Fibre Channel swtch.

4.8. The fcnmPortErrorsGoup G oup

This group contains counters of various error conditions that can
occur on Fi bre Channel ports.
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4.9. The fcnBwi tchPort Goup G oup

This group contains informati on about ports on a Fi bre Channe
switch. For an Fx_Port, it includes the port’s timeout values, its
hold-tine, and its capabilities in terms of maxi mum and m ni num
buffer-to-buffer credit allocations, maxi mumand m ninumdata field
si zes, and support for class 2 and class 3 sequenced delivery. For
an E Port or B_Port, it includes the buffer-to-buffer credit

al l ocation and data field size.

4.10. The fcnbw tchLogi nG oup G oup

This group contains information, known to a Fibre Channel swtch
about its attached/|ogged-in Nx _Ports and the service paraneters that
have been agreed with them

4.11. The fcnli nkBasi cG oup G oup

This group contains information known to a | ocal Fibre Channe
management instance, and concerning Fibre Channel |inks including
those which terminate locally.

5. Relationship to Gher MBs

This MBis a replacenent for two other MBs: RFC 2837, and the

Fi bre Channel Managenent Integration MB which was originally
subnmitted as an Internet Draft to the | ETF s | PFC Wrking G oup, and
is now avail able as [ M B-FA].

5.1. The Interfaces G oup MB

The Interfaces Goup MB [ RFC2863] contains generic information about
all lower layer interfaces, i.e., interfaces which are (potentially)
bel ow the internet layer. Thus, each Fibre Channel port should have
its own rowin the ifTable, and that rowwi |l contain the generic

i nformati on about the interface/port. The Interfaces Goup MB
specifies that additional information which is specific to a
particular type of interface nedia, should be defined in a nedia-
specific MB. This MB is the nedia-specific MB for Fibre Channe
ports/interfaces.

Section 4 of [RFC2863] requires that a nedia-specific MB clarify how

the generic definitions apply for the particular type of nedia. The
clarifications for Fibre Channel interfaces are as foll ows.
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5.1.1. Layering Mdel

The Interfaces Goup MB pernits nultiple ifTable entries to be
defined for interface sub-layers, and for those nultiple entries to
be arranged in a stack.

For Fibre Channel interfaces, no sublayers are defined and a Fibre
Channel interface will typically have no other ifTable rows stacked
on top of it, nor underneath it.
5.1.2. Virtual Crcuits
This Fibre Channel M B does not deal with virtual circuits.
5.1.3. ifRcvAddressTabl e
The i f RevAddressTabl e does not apply to Fibre Channel interfaces.
5.1.4. ifType
The val ue of ifType for a Fibre Channel interface is 56.

5.1.5. ifXxxCctets

The definitions of iflInCctets and ifQutCctets (and simlarly,

i fHCI nCctets and i fHCOut Octets) specify that their val ues include

fram ng characters. For Fibre Channel interfaces, they include all
the octets contained in franes between the Start-of-Frame and End-
of -Frane delimters (excluding the delimters).

5.1.6. Specific Interface Goup MB bjects

The followi ng table provides specific inplenmentation guidelines for
appl ying the objects defined in the Interfaces Goup MB to Fibre
Channel interfaces. For those objects not |listed here, refer to
their generic definitions in [ RFC2863]. (RFC 2863 takes precedence
over these guidelines in the event of any conflict.)

bj ect Qui del i nes

i f Type 56

ifMu The MIU as seen by a hi gher |ayer
protocol, like IP

That is, when IP is running over the
interface, this object is the size of the
| argest | P datagramthat can be
sent/received over the interface.
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i f Speed

i f PhysAddr ess

i f Adm nSt at us

i f Oper St at us

iflnCctets

i fHCl nCctets

i fl nUcast Pkt s

i f HCl nUcast Pkt s

iflnErrors
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For 1Gbs, this will be 1,000, 000, 000;
for 2Gbs, it will be 2,000,000,000. |If
aut o-negotiation is inplenented and
enabl ed on an interface, and the
interface has not yet negotiated an
operational speed, this object SHOULD
reflect the maxi mum speed supported by
the interface.

The interface’s 24-bit Fibre Channel
Address ldentifier, or the zero-length
string if no Address ldentifier has been
assigned to the interface.

Wite access is not required, and support
for "testing is not required.

Support for ’'testing' is not required.
The val ue "dornmant’ has no neani ng for
Fi bre Channel interfaces.

The nunber of octets of information

contained in received franes between the
Start-of-Franme and End- of - Frane
delinmters (excluding the delimters).

The nunber of wunicast frames received,

i.e., the nunber of Start-of-Franme
delimters received for unicast franmes.

The sumfor this interface of

f cnPor t Lossof Synchs

fcmPort Lossof Si gnal s

fcmPort Pri mSeqPr ot ocol Errors
fcnmPort | nval i dTxWr ds

fcmPort | nval i dCRCs

f cnmPor t Addr essErrors
fcmPortDelimterErrors

f cnPor t Truncat edFr anes

f cnPort Encodi ngDi sparityErrors

plus any errors in fcmPortt herErrors
that were input errors.
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i fQutCctets The nunber of octets of information

i f HCQut Cctets contained in transmtted franes between
the Start-of-Frame and End- of - Frane
delimters (excluding the delimters).

i f Qut Ucast Pkts The nunber of frames transnmitted,
i f HCQut Ucast Pkt s i.e., the nunber
of start-of-frane delimters transmtted
for unicast franes.

ifQutErrors This is the nunber of errors in
fcnmPort X herErrors that were output
errors.

i flnMilticastPkts These counters are not increnented

i f1 nBroadcast Pkt s (unl ess a proprietary nmechanism for

i fQutMul ticastPkts mul ti cast/ broadcast is supported).

i f Qut Broadcast Pkts

i fHCI nMul ti cast Pkts
i f HCl nBr oadcast Pkt s

i fHCQut Mul ti cast Pkts
i f HCQut Br oadcast Pkt s

i fLi nkUpDownTr apEnabl e Refer to [RFC2863]. Default is 'enabled’

i f Hi ghSpeed The current operational speed of the

interface in mllions of bits per second.
For 1CGbs, this will be 1000; for 2Cbs, it
will be 2000. |If auto-negotiation is

i mpl enent ed and enabl ed on an interface,
and the interface has not yet negotiated
an operational speed, this object SHOULD
reflect the maxi mum speed supported by
the interface.

i f Prom scuoushWode This will normally be 'false’
i f Connect or Present This will normally be ’"true’.
5.2. Entity MB
The Entity M B [RFC2737] contains information about individual
physi cal conponents and any hierarchical relationship that may exi st
between them Any Fi bre Channel managenent instance with a
rel ati onship to a physical component (or to a hierarchy of physical

components) will have its value of the fcm nstancePhysical | ndex
object contain a pointer to the relevant rowin the Entity MB. If
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there is no correspondence with a physical conponent (or said
conponent does not have a rowin the Entity MB), then the val ue of
fcm nst ancePhysical Index is zero. (Note that an inplenmentation is
not required to support a non-zero val ue of

f cm nst ancePhysi cal | ndex.)

5. 3. Host Resources M B

The Host Resources M B [RFC2790] includes information about installed
sof tware nodul es. Any Fi bre Channel managenent instance with a
correspondence to a software nodule, will have its value of the

fcm nst anceSof t war el ndex object contain a pointer to the rel evant row
in the Host Resources MB. |If there is no correspondence to a
software nodul e (or said software nodul e does not have a row in the
Host Resources M B), then the value of fcm nstanceSoftwarelndex is
zero. (Note that an agent inplenentation is not required to support
a non-zero val ue of fcm nstanceSoftwarel ndex.)

6. Definitions
FC-MGMT-M B DEFINITIONS ::= BEG N

| MPORTS

MODULE- | DENTI TY, OBJECT- TYPE,

I nt eger 32, Unsi gned32, Counter32, Counter64, transm ssion
FROM SNWPv2- SM

MODULE- COVPLI ANCE, OBJECT- GROUP
FROM SNWPv2- CONF

Trut hVal ue, TEXTUAL- CONVENTI ON
FROM SNWPv2- TC

i flndex FROM | F-M B

SnnpAdmi nStri ng FROM SNWVP- FRAVEWORK- M B;
fcMgnt M B MODULE- | DENTI TY

LAST- UPDATED "200504260000Z" ~-- 26 April 2005

ORGANI ZATI ON "I ETF I PS (I P-Storage) Working G oup"

CONTACT- | NFO
" Keith McC oghrie
Cisco Systems, Inc.
Tel: +1 408 526-5260
E-mail: kzm@i sco.com
Postal : 170 West Tasnan Drive
San Jose, CA USA 95134
DESCRI PTI ON
"Thi s nodul e defines managenent information specific to
Fi bre Channel -attached devi ces.
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Copyright (C The Internet Society (2005). This version
of this MB nodule is part of RFC 4044; see the RFC
itself for full legal notices."
REVI SI ON "200504260000Z" ~-- 26 April 2005
DESCRI PTI ON
"Initial version of the Fibre Channel Mgnt M B nodul e. "
::={ transnission 56 }

f cngnt Obj ect s OBJECT IDENTIFIER ::= { fcMgmtM B 1 }
fcrmgnt Noti fications OBJECT IDENTIFIER ::= { fcMyntMB 2 }
fcrmgnt Not i f Prefix OBJECT IDENTIFIER ::= { fcrmgnt Notifications O }
f cngnt Conf or mance OBJECT IDENTIFIER ::= { fcMgmtMB 3 }

R R R R I R I R I

-- Textual Conventions

FcNanel dOr Zero :: = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON
"The World Wde Name (WAN) associated with a Fi bre Channel
(FC) entity. WAWs were initially defined as 64-bits in
length. The latest definition (for future use) is 128-bits
long. The zero-length string value is used in
circunstances in which the WAN i s unassi gned/ unknown. "

SYNTAX OCTET STRING (SIZE(O | 8 | 16))

FcAddr essl dOr Zero :: = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON
"A Fibre Channel Address ID, a 24-bit value unique within
t he address space of a Fabric. The zero-length string val ue
is used in circunstances in which the WAN i s
unassi gned/ unknown. "

SYNTAX OCTET STRING (SIZE(O | 3))

FcDomai nl dOr Zer o :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The Domain Id (of an FC switch), or zero if the no Domain
Id has been assigned."
SYNTAX | nteger32 (0..239)
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FcPort Type ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The type of a Fibre Channel port, as indicated by the use
of the appropriate value assigned by | ANA. "
REFERENCE
"The | ANA-mai ntai ned registry for
Fi bre Channel port types (http://ww.iana.org/)."
SYNTAX  Unsi gned32

FcC asses ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"A set of Fibre Channel classes of service."
REFERENCE
"Cl asses of service are described in FCG-FS Section 13."
SYNTAX BITS { classF(0), class1(1), class2(2), class3(3),
class4(4), class5(5), class6(6) }

FcBbCredit ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The buffer-to-buffer credit of an FC port."
SYNTAX I nt eger32 (0..32767)

FcBbCredi t Model ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The buffer-to-buffer credit nodel of an Fx_Port."
SYNTAX I NTEGER { regular(1l), alternate (2) }

FcDat aFi el dSi ze ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The Receive Data Field Size associated with an FC port."
SYNTAX I nteger32 (128..2112)
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FcUni t Functi ons ::= TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

"A set of functions that a Fibre Channel I|nterconnect

El ement or Platform m ght perform A value with no bits set
i ndi cates the function(s) are unknown. The individual bits
have t he foll owi ng neani ngs:

other - none of the follow ng.

hub - a device that interconnects L_Ports, but does not
operate as an FL_Port.

switch - a fabric elenment conformng to the Fi bre Channe
switch fabric set of standards (e.g., [FCSW3]).

bridge - a device that encapsul ates Fi bre Channel franes
wi t hi n anot her protocol (e.g., [FCBB], FC BB-2).

gateway - a device that converts an FC-4 to another protoco
(e.g., FCP to iSCsl).

host - a conputer systemthat provides end users wth
services such as conputation and storage access.

storageSubsys - an integrated collection of storage
controll ers, storage devices, and necessary software that
provi des storage services to one or nore hosts.

st orageAccessDev - a device that provides storage nmanagenent
and access for heterogeneous hosts and het erogeneous devices
(e.g., nedium changer).

nas - a device that connects to a network and provides file
access services.

wdnux - a device that nodul at es/ denodul ates each of severa
data streans (e.g., Fibre Channel protocol data streans)
onto/froma different part of the light spectrumin an
optical fiber.

storageDevice - a disk/tape/etc. device (w thout the
controller and/or software required for it to be a
' st orageSubsys’)."

SYNTAX BITS {

McC oghri e
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bri dge(3),
gat eway(4),
host (5),
st or ageSubsys( 6),
st or ageAccessDev(7),
nas( 8),
wdrux(9),
st orageDevi ce(10)
}

B O R Rk o b b R R R SRRk b o

M B obj ect definitions

fcm nst anceTabl e OBJECT- TYPE

Management M B May 2005

Fi bre Channel managenent

SYNTAX SEQUENCE OF Fcm nstanceEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"I nformati on about the | ocal
i nst ances. "

:={ fcngm Qbjects 1}

fcm nst anceEntry OBJECT- TYPE
SYNTAX Fcm nst anceEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"Alist of attributes for a particular |ocal

managenent i nstance."
I NDEX { fcm nstancel ndex }
c:={ fcmnstanceTable 1 }

Fcm nst anceEntry ::
SEQUENCE {
f cm nst ancel ndex
f cml nst anceWwn
f cm nst anceFuncti ons
f cm nst ancePhysi cal | ndex
f cm nst anceSof t war el ndex
fcm nst anceSt at us
f cm nst anceText Nane
f cm nst anceDescr
fcm nst anceFabricld

McC oghri e
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Unsi gned32,
FcNanel dOr Zer o,
FcUni t Functi ons,
I nt eger 32,

I nt eger 32,

| NTEGER,
SnnpAdmi nStri ng,
SnnpAdmi nStri ng,
FcNanel dOr Zero
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f cm nst ancel ndex OBJECT- TYPE

SYNTAX Unsi gned32 (1..4294967295)

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An arbitrary integer value that uniquely identifies this
i nstance anongst all |ocal Fibre Channel nanagenent
i nstances.

It is mandatory to keep this value constant between restarts
of the agent, and to nake every possible effort to keep it
constant across restarts (but note, it is unrealistic to
expect it to remain constant across all re-configurations of
the I ocal system e.g., across the replacenent of all non-
volatile storage)."

::={ fcmnstanceEntry 1 }

fcm nst anceWwn OBJECT- TYPE

SYNTAX

FcNanmel dOr Zer o

MAX- ACCESS r ead-only

STATUS

current

DESCRI PTI ON

"If the instance has one (or nore) WA(s), then this object
contains that (or one of those) WAW(s).

If the instance does not have a WW associated with it, then
this object contains the zero-length string."

::={ fcm nstanceEntry 2 }

f cm nst anceFuncti ons OBJECT- TYPE

SYNTAX

FcUni t Functi ons

MAX- ACCESS r ead-only

STATUS

current

DESCRI PTI ON

"One (or nore) Fibre Channel unit functions being perforned
by this instance."

::={ fcmnstanceEntry 3 }

f cm nst ancePhysi cal | ndex OBJECT- TYPE

SYNTAX

I nteger 32 (0. .2147483647)

MAX- ACCESS r ead-onl y

STATUS

current

DESCRI PTI ON

McC oghri e

"I'f this nanagenent instance corresponds to a physical
component (or to a hierarchy of physical conponents)
identified by the Entity-MB, then this object’s value is
the val ue of the entPhysicallndex of that conponent (or of
the conponent at the root of that hierarchy). |If there is
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no correspondence to a physical conponent (or no conponent
that has an ent Physi cal | ndex value), then the value of this
object is zero."
REFERENCE
"ent Physical Index is defined in the Entity M B, RFC 2737."
::={ fcmnstanceEntry 4 }

fcm nst anceSof t war el ndex OBJECT- TYPE
SYNTAX I nteger32 (0..2147483647)
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"I'f this nanagenent instance corresponds to an installed
software nodul e identified in the Host Resources M B, then
this object’s value is the value of the hrSWnstall edl ndex
of that nodule. |If there is no correspondence to an
installed software nodule (or no nodule that has a
hr SW nst al | edl ndex val ue), then the value of this object is
zero."
REFERENCE
"hr SWnstall edlndex is defined in the Host Resources M B,
RFC 2790"
::={ fcm nstanceEntry 5 }

fcm nst anceSt at us OBJECT- TYPE

SYNTAX | NTEGER {
unknown( 1),
ok(2), -- able to operate correctly
warni ng(3), -- needs attention
fail ed(4) -- sonething has failed
}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"Overall status of the Fibre Channel entity/entities managed
by this managenent instance. The value should reflect the
nost serious status of such entities."”

::={ fcm nstanceEntry 6 }

fcm nst anceText Name OBJECT- TYPE

SYNTAX SnmpAdmi nString (Sl ZE(O..79))

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"A textual nane for this nanagenment instance and the Fibre
Channel entity/entities that it is managing."

::={ fcm nstanceEntry 7 }
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fcm nst anceDescr OBJECT- TYPE

SYNTAX SnnpAdmi nString

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"A textual description of this nmanagenent instance and the
Fi bre Channel entity/entities that it is managing."

::={ fcmnstanceEntry 8 }

fcm nst anceFabricld OBJECT- TYPE

SYNTAX FcNanel dOr Zer o

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The gl obally unique Fabric lIdentifier that identifies the
fabric to which the Fibre Channel entity/entities managed by
thi s managenent instance are connected, or, of which they
are a part. This is typically the Node WAW of the principal
switch of a Fibre Channel fabric. The zero-length string
indicates that the fabric identifier is unknown (or not
appl i cabl e).

In the event that the Fibre Channel entity/entities nanaged

by this managenent instance is/are connected to multiple

fabrics, then this object records the first (known) one."
::={ fcmnstanceEntry 9 }

_okkkhkkhkkhkkhkhhkhkhkhkhhkhkhhkhkhkhhkhhkAhkhkhAhkhkhk

-- The Fibre Channel Switch Tabl e

fcnBwi t chTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Fcnfwi t chEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Atable of information about Fibre Channel switches that
are nanaged by Fi bre Channel managenent instances. Each
Fi bre Channel managenent instance can nanage one or nore
Fi bre Channel switches."

:={ fcngnm Obj ects 2 }

fcnBwi t chEntry OBJECT- TYPE
SYNTAX FcnmBwi t chEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Informati on about a particular Fibre Channel switch that is
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managed by the nanagenent instance given by
fcm nst ancel ndex. "

I NDEX { fcm nstancel ndex, fcnBw tchlndex }

:={ fcnBwitchTable 1 }

FcnBwi t chEntry :: =

SEQUENCE {
fcBwi t chl ndex Unsi gned32,
f cnBwi t chDonmi nl d FcDomai nl dOr Zer o,
fcmbwi t chPri nci pal Tr ut hval ue,
f cnBwi t chVWAN FcNanel dOr Zer o
}
f cnBwi t chl ndex OBJECT- TYPE
SYNTAX Unsi gned32 (1..4294967295)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"An arbitrary integer that uniquely identifies a Fibre
Channel switch anongst those nmanaged by one Fi bre Channel
nmanagenent i nstance.

It is mandatory to keep this value constant between restarts
of the agent, and to nake every possible effort to keep it
constant across restarts.”

o= { fcnBwitchEntry 1}

fcnBwi t chDomai nl d OBJECT- TYPE

SYNTAX FcDomai nl dOr Zer o
MAX- ACCESS read-write
STATUS current

DESCRI PTI ON

"The Domain Id of this switch. A value of zero indicates
that a switch has not (yet) been assigned a Domain Id."
:={ fcnBwitchEntry 2 }

fcmBwi t chPrinci pal OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"An indication of whether this switch is the principal
switch within its fabric."

o= { fcnBwitchEntry 3 }
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fcnBwi t chWAN  OBJECT- TYPE
SYNTAX FcNamel dOr Zer o
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON

Fi bre Channel

Management M B May 2005

"The World Wde Nane of this switch."

ci={ fcnBwitchEntry 4 }

PR O o O Rk S b O

-- The Fi bre Channel

f cnPor t Tabl e OBJECT- TYPE
SYNTAX
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"I nformati on about Fi bre Channel

port
REFERENCE

Port Tabl e

SEQUENCE OF FcnPortEntry

ports. Each Fi bre Channel

is represented by one entry inthe IF-F-MB' s ifTable."

"RFC 2863, The Interfaces Group M B, June 2000."

:={ fcngm bj ects 3 }

fcnmPort Entry OBJECT- TYPE
SYNTAX FcnPort Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"Each entry contains information about a specific port.”

I NDEX { iflndex }
.= { fcnPortTable 1}

FcnPortEntry :: =
SEQUENCE {

fcmPort | nst ancel ndex
f cnPor t VWn
f cnPor t NodeWwn
f cmPor t Adni nType
f cmPor t Oper Type
f cmPor t FcCapd ass
f cmPor t FcOper d ass
fcnPort Transm tter Type
f cPor t Connect or Type
fcnPort Seri al Nunber
f cnPor t Physi cal Nunber
f cmPor t Adm nSpeed
f cmPor t CapPr ot ocol s
f cmPor t Qper Pr ot ocol s

McC oghri e
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Unsi gned32,
FcNanmel dOr Zer o,
FcNanmel dOr Zer o,
FcPort Type,
FcPort Type,

Fcd asses,

Fcd asses,

| NTEGER,

| NTEGER,
SnnpAdmi nStri ng,
Unsi gned32,

| NTEGER,

BI TS,

BI TS
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}

fcmPort | nst ancel ndex OBJECT- TYPE

SYNTAX Unsi gned32 (1..4294967295)

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The val ue of fcm nstancel ndex by which the Fi bre Channel
managenent instance, which manages this port, is identified
in the fcnl nstanceTabl e. "

c:={ fcenPortEntry 1}

f cnPor t Wwn OBJECT- TYPE

SYNTAX FcNanel dOr Zer o

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The Wrld Wde Nane of the port, or the zero-length string
if the port does not have a WW."

o= { fcnPortEntry 2}

f cnPor t NodeWwn OBJECT- TYPE

SYNTAX FcNanel dOr Zer o

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The Wrld Wde Nanme of the Node that contains this port, or
the zero-length string if the port does not have a node

.= { fcnPortEntry 3}

f cmPor t Adni nType OBJECT- TYPE
SYNTAX FcPort Type
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"The administratively desired type of this port."
o= { fcnPortEntry 4}

f cmPor t Oper Type OBJECT- TYPE
SYNTAX FcPort Type
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The current operational type of this port."
:={ fcnPortEntry 5 }
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f cmPort FcCapCl ass OBJECT- TYPE
SYNTAX Fcd asses
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The cl asses of service capability of this port."
.= { fcnPortEntry 6 }

f cmPort FcOper A ass OBJECT- TYPE

SYNTAX Fcd asses

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The cl asses of service that are currently operational on
this port. For an FL_Port, this is the union of the classes
bei ng supported across all attached NL_Ports."

c:={ fcenPortEntry 7 }

fcmPort Transmitter Type OBJECT- TYPE
SYNTAX | NTEGER {
unknown( 1),
ot her (2),
shor t wave850nm( 3) ,
| ongwavel550nn{ 4),
| ongwavel310nn(5),
el ectrical (6)

}
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The technol ogy of the port transceiver."
REFERENCE
"FC-GS-3, section 6.1.2.2.3"
c:={ fcnPortEntry 8 }

f cnPor t Connect or Type OBJECT- TYPE

SYNTAX | NTEGER {
unknown( 1),
ot her (2),
gbi c(3),
enbedded( 4),
gl m(5),
gbi cSerial 1 d(6),
gbi cNoSerial 1d(7),
sfpSerialld(8),
sf pNoSeri al 1 d(9)

}
MAX- ACCESS r ead-onl y
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STATUS current

DESCRI PTI ON
"The nodul e type of the port connector. This object refers
to the hardware inplenentation of the port. It will be
"enbedded’ if the hardware equivalent to Ggabit interface
card (G&BIC) is part of the line card and is unrenovable. It

will be 'glm if it’s a gigabit link nodule (M. It will
be "gbicSerialld if the GBIC serial id can be read, else it
will be "gbicNoSerialld . It will be 'sfpSerialld if the
small formfactor (SFP) pluggable GBICs serial id can be
read, else it will be 'sfpNoSerialld ."

REFERENCE

"FC-GS-3, section 6.1.2.2.4"
.= { fcenPortEntry 9 }

fcmPort Seri al Nunber OBJECT- TYPE

SYNTAX SnnpAdmi nStri ng

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The serial nunber associated with the port (e.g., for a
@GBIC). If not applicable, the object’s value is a zero-
I ength string.”

REFERENCE

"FC-GS-3, section 6.1.2.2. 4"
.= { fcenPortEntry 10 }

f cmPor t Physi cal Nunber OBJECT- TYPE

SYNTAX Unsi gned32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This is the port’s 'Physical Port Number’ as defined by
GS-3."

REFERENCE

"FC-GS-3, section 6.1.2.2.5"
o= { fenPortEntry 11 }

f cmPor t Adni nSpeed OBJECT- TYPE

SYNTAX | NTEGER {

auto(1),

ei ght hGbs(2), -- 125Mbs
quarterGbs(3), -- 250Mds
hal f Gbs(4), -- 500Mbs
oneCbs(5), -- 1Cbs
t woCGbs(6), -- 2Cbs
four Gos(7), -- 4Gbs
t enGbs( 8) --  10Gbs
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}
MAX- ACCESS read-write

STATUS current
DESCRI PTI ON
"The speed of the interface:
"aut o’ - auto-negotiation
"t enCbs’ - 10Gbs
" f our Gbs’ - 4CGbs
"t woGbs’ - 2Cbs
" oneCbs’ - 1Gbs
" hal f Gos’ - 500Mbs
"quarterGos’ - 250Mbos
" ei ght hGbs’ - 125Mps”

o= { fcnPortEntry 12 }

f cmPor t CapPr ot ocol s OBJECT- TYPE
SYNTAX BI TS {

unknown( 0) ,
| oop(1),
fabric(2),
scsi (3),
teplp(4),
vi (5),
ficon(6)

}

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"A bit mask specifying the higher level protocols that are
capabl e of running over this port. Note that for generic
Fx_Ports, E Ports, and B_Ports, this object will indicate
all protocols."

c:={ fenPortEntry 13 }

f cPor t Oper Pr ot ocol s OBJECT- TYPE
SYNTAX BI TS {

unknown( 0),
| oop(1),
fabric(2),
scsi (3),
tcplp(4),
vi (5),
ficon(6)

}
MAX- ACCESS r ead-onl y

STATUS current
DESCRI PTI ON
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"A bit mask specifying the higher level protocols that are
currently operational on this port. For Fx_Ports, E Ports,
and B Ports, this object will typically have the val ue
“unknown’ . "

c:={ fcenPortEntry 14 }

IR R R R I R I R I R I S

-- Port Statistics

fcnPort St at sTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcnPort StatsEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Alist of statistics for Fibre Channel ports.”
:={ fcngnt Qbj ects 4 }

fcmPort Statsentry OBJECT- TYPE

SYNTAX FcnPort St at seEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry containing statistics for a Fibre Channel port.
If any counter in this table suffers a discontinuity, the
val ue of ifCounterDiscontinuityTine (defined in the IF-M B)
nmust be updated.”

REFERENCE "The Interfaces Group M B, RFC 2863, June 2000."

AUGMVENTS { fcnPortEntry }

c:={ fcnPortStatsTable 1 }

FcnPort StatsEntry :: =

SEQUENCE {
f cnmPor t BBCr edi t Zer os Count er 64,
fcmPort Ful | I nput Buffers Count er 64,
f cmPor t A ass2RxFr anes Count er 64,
fcnPort d ass2RxCct et s Count er 64,
f cnPor t A ass2TxFr anes Count er 64,
fcmPort d ass2TxCct et s Count er 64,
fcmPort A ass2Di scards Count er 64,

fcrmPort O ass2RxFbsyFranmes  Count er 64,
fcnPort A ass2RxPbsyFranmes Count er 64,
fcmPort O ass2RxFrjt Frames Count er 64,
fcmPort O ass2RxPrjt Frames Count er 64,
fcmPort A ass2TxFbsyFranmes Count er 64,
fcmPort A ass2TxPbsyFranmes Count er 64,
fcmPort O ass2TxFrjt Frames Count er 64,
fcnmPort O ass2TxPrjt Frames Count er 64,
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f cnPor t A ass3RxFr anes Count er 64,
fcnPort C ass3RxCct et s Count er 64,
f cmPor t A ass3TxFranes Count er 64,
fecmPort d ass3TxCct et s Count er 64,
fcnmPort A ass3Di scards Count er 64,
f cmPor t d assFRxFr anes Count er 32,
fcnPort C assFRxCct et s Count er 32,
f cnPor t A assFTxFr anes Count er 32,
fcnmPort O assFTxCct et s Count er 32,
fcnmPort A assFDi scar ds Count er 32

}

f cnPor t BBCr edi t Zer os OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON

"The nunber of transitions in/out of the buffer-to-buffer
credit zero state. The other side is not providing any
credit."”

o= { fcnPortStatsEntry 1 }

fcrmPor t Ful | | nput Buf f ers OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of occurrences when all input buffers of a port
were full and outbound buffer-to-buffer credit transitioned
to zero, i.e., there becane no credit to provide to other
side."

.= { fcenPortStatseEntry 2 }

fcnPort A ass2RxFr anes OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of Class 2 frames received at this port."
c:={ fcnPortStatsEntry 3 }

fcnPort O ass2RxCct et s OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of octets contained in Cass 2 franes recei ved
at this port."

McC oghri e St andards Track [ Page 24]



RFC 4044 Fi bre Channel Managenment M B May 2005

c:={ fcrPortStatsEntry 4 }

fcnPort G ass2TxFrames OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of Class 2 franes transnmitted out of this port."
c:={ fcnPortStatsEntry 5 }

fecnmPort G ass2TxCct et s OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Cass 2 franes
transmtted out of this port.”

.= { fcnPortStatsEntry 6 }

fcmPort O ass2Di scards OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of Class 2 franes that were di scarded upon
reception at this port."

o= { fcnPortStatseEntry 7 }

fcrmPort O ass2RxFbsyFrames OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of tines that F_BSY was returned to this port as
aresult of a dass 2 frane that could not be delivered to
the other end of the link. This can occur when either the
fabric or the destination port is tenmporarily busy. Note
that this counter will never increment for an F_Port."

c:={ fcnPortStatsEntry 8 }

fcrmPort A ass2RxPbsyFrames OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of tines that P_BSY was returned to this port as
aresult of a dass 2 frane that could not be delivered to
the other end of the link. This can occur when the
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destination port is tenporarily busy."
c:={ fcenPortStatsEntry 9 }

fcrmPort O ass2RxFrj t Frames OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines that F_RIJT was returned to this port as
aresult of a dass 2 frane that was rejected by the fabric.
Note that this counter will never increnment for an F_Port."

.= { fcnPortStatsEntry 10 }

fcmPort A ass2RxPrj t Frames OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines that P_RIJT was returned to this port as
aresult of a dass 2 frane that was rejected at the
destination N Port."

c:={ fcenPortStatsEntry 11 }

fcnPort A ass2TxFbsyFrames OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of tines that F_BSY was generated by this port
as aresult of a Cass 2 franme that could not be delivered
because either the Fabric or the destination port was
tenporarily busy. Note that this counter will never
increment for an N_Port."

c:={ fcnPortStatsEntry 12 }

fcnPort A ass2TxPbsyFrames OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of tines that P_BSY was generated by this port
as aresult of a Cass 2 franme that could not be delivered
because the destination port was tenporarily busy. Note
that this counter will never increment for an F_Port."

o= { fcnPortStatsEntry 13 }
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fcmPort A ass2TxFrjt Frames OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON

"The nunber of tines that F RJT was generated by this port

as a result of a Class 2 frame being rejected by the fabric.

Note that this counter will never increment for an N_Port."
o= { fcnPortStatseEntry 14 }

fcrmPort O ass2TxPrj t Frames OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON

"The nunber of tines that P_RJT was generated by this port
as a result of a Class 2 frame being rejected at the
destination N Port. Note that this counter will never
increnent for an F_Port."

.= { fcenPortStatsEntry 15 }

f cnmPor t O ass3RxFr anes OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON

"The nunber of Class 3 frames received at this port."
c:={ fcnPortStatsEntry 16 }

fcnPort Ol ass3RxCct et s OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Cass 3 franes recei ved
at this port."

c:={ fcenPortStatseEntry 17 }

fcnPort O ass3TxFrames OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of Class 3 franes transnmitted out of this port."
c:={ fcnPortStatsEntry 18 }
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fcnPort O ass3TxCct ets OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Class 3 franes
transmtted out of this port."

o= { fcenPortStatsEntry 19 }

fcmPort O ass3Di scards OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of Class 3 frames that were di scarded upon
reception at this port."

c:={ fcenPortStatsEntry 20 }

fcnPort G assFRxFrames OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of Class F franes received at this port."
c:={ fcenPortStatseEntry 21 }

fcnmPort O assFRxCct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON

2005

"The nunber of octets contained in Class F franmes recei ved

at this port."
c:={ fcnPortStatsEntry 22 }

f cnPor t O assFTxFranmes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The nunber of Class F frames transmitted out of this port.”

o= { fcnPortStatseEntry 23 }
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fcnPort O assFTxCct ets OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Class F franes
transmtted out of this port."

o= { fcenPortStatsEntry 24 }

fcmPort O assFDi scards OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of Class F frames that were di scarded upon
reception at this port."

c:={ fcenPortStatsEntry 25 }

IR R R R R I R I R S S

-- Port Lowcapacity Statistics

-- these are Counter32 "l ow capacity" counters for systens
-- that do not support Counter64’s

fcnPort LcSt at sTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcnPortlLcStatsEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"A list of Counter32-based statistics for systens that do

not support Counter64.”
o= { fcngm bjects 5}

fcmPort LcSt at sEntry OBJECT- TYPE
SYNTAX FcnPort LcSt at sEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"An entry containing |l owcapacity (i.e., based on Counter32)
statistics for a Fibre Channel port. |If any counter in this

table suffers a discontinuity, the value of

i fCounterDiscontinuityTine (defined in the |F-MB) nust be

updat ed. "
REFERENCE "The Interfaces Group M B, RFC 2863, June 2000."
AUGVENTS { fcnPortEntry }
::={ fcnPortLcStatsTable 1 }
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FcnPortLcStatsEntry :: =

SEQUENCE {
f cmPor t LcBBCr edi t Zer os Count er 32,
fcmPort LcFul | I nput Buf fers Count er 32,
fcnmPort LcC ass2RxFr anes Count er 32,
fcnPort LcCl ass2RxCct et s Count er 32,
f cnPor t LcCl ass2TxFr anes Count er 32,
fcnmPort LcCl ass2TxCct et s Count er 32,
fcnmPort LcCl ass2Di scar ds Count er 32,

fcmPort LcCl ass2RxFbsyFranes Count er 32,
fcrmPort LcCl ass2RxPbsyFranes Count er 32,
fcnPort LcCl ass2RxFrjt Franes Count er 32,
fcmPort LcCl ass2RxPrjt Franes Count er 32,
fcmPort LcCl ass2TxFbsyFranes Count er 32,
fcmPort LcCl ass2TxPbsyFranes Count er 32,
fcmPort LcCl ass2TxFrjt Franes Counter 32,
fcmPort LcCl ass2TxPrjt Franes Count er 32,

f cnmPor t LcCl ass3RxFr anes Count er 32,
fcnPort LcCl ass3RxCct et s Count er 32,
f cnPor t LcCl ass3TxFr anes Count er 32,
fcnmPort LcCl ass3TxCct et s Count er 32,
fcmPort LcCl ass3Di scar ds Count er 32

}

f cnPort LcBBCr edi t Zer os OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON

"The nunber of transitions in/out of the buffer-to-buffer
credit zero state. The other side is not providing any
credit."”

c:={ fcnPortLcStatsEntry 1 }

fcmPort LcFul | I nput Buf f ers OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of occurrences when all input buffers of a port
were full and outbound buffer-to-buffer credit transitioned
to zero, i.e., there becane no credit to provide to other
side."

.= { fcnPortlLcStatsEntry 2 }
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fecnPort Led ass2RxFrames OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The nunber of Class 2 franes received at this port."
.= { fcnPortlLcStatsEntry 3 }

fcnmPort LcCl ass2RxCct et s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Class 2 franes received
at this port."

::={ fcnPortLcStatsEntry 4 }

fcecnPort Led ass2TxFranmes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of Class 2 frames transmitted out of this port.”
::={ fcnPortLcStatsEntry 5 }

fcmPort LcCl ass2TxCQct et s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Class 2 franes
transmtted out of this port."

.= { fcnPortLcStatsEntry 6 }

fcmPort LcCl ass2Di scards OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of Class 2 franmes that were di scarded upon
reception at this port."

::={ fcnPortlLcStatsEntry 7 }
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fcmPort LcCl ass2RxFbsyFranes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of tines that F_BSY was returned to this port as
aresult of a dass 2 frame that could not be delivered to
the other end of the link. This can occur when either the
fabric or the destination port is tenmporarily busy. Note
that this counter will never increnment for an F Port."

::={ fcnPortLcStatsEntry 8 }

fcmPort LcCl ass2RxPbsyFranes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines that P_BSY was returned to this port as
aresult of a dass 2 frame that could not be delivered to
the other end of the link. This can occur when the
destination port is tenporarily busy."

::={ fcnPortLcStatsEntry 9 }

fcnPort LcCl ass2RxFrjt Franes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of tines that F_RJT was returned to this port as
aresult of a dass 2 frane that was rejected by the fabric.
Note that this counter will never increnent for an F_Port."

.= { fecnPortlLcStatsEntry 10 }

fcmPort LcCl ass2RxPrjt Franes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines that P_RIT was returned to this port as
aresult of a dass 2 frane that was rejected at the
destination N Port."

.= { fcnPortLcStatsEntry 11 }
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fcmPort LcCl ass2TxFbsyFranes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON

"The nunber of tines that F_BSY was generated by this port
as aresult of a Cass 2 frame that could not be delivered
because either the Fabric or the destination port was
tenporarily busy. Note that this counter will never
i ncrenent for an N Port."

::={ fcnPortLcStatsEntry 12 }

fcmPort LcCl ass2TxPbsyFranes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON

"The nunber of tines that P_BSY was generated by this port
as aresult of a Cass 2 frame that could not be delivered
because the destination port was tenporarily busy. Note

that this counter will never increment for an F_Port."
::={ fcnPortLcStatsEntry 13 }

fcnPort LcCl ass2TxFrjt Franes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The nunber of tines that F_RJT was generated by this port
as a result of a Class 2 frame being rejected by the fabric.

Note that this counter will never increnent for an N Port."
.= { fcnPortLcStatsEntry 14 }

fcmPort LcCl ass2TxPrjt Franes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON

"The nunber of tines that P_RJIT was generated by this port
as a result of a Class 2 frame being rejected at the
destination N Port. Note that this counter will never
increnent for an F_Port."

.= { fcnPortLcStatsEntry 15 }
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fcenPort Led ass3RxFranmes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The nunber of Class 3 franes received at this port."
::={ fcnPortLcStatsEntry 16 }

fcnmPort LcCl ass3RxCQct et s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Class 3 franes received
at this port."

::={ fcnPortLcStatsEntry 17 }

fecnPort Led ass3TxFranmes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of Class 3 frames transmitted out of this port."
.= { fcnPortLcStatsEntry 18 }

fcnmPort LcCl ass3TxCQct et s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of octets contained in Class 3 franes
transmtted out of this port."

.= { fcnPortLcStatsEntry 19 }

fcrmPort LcCl ass3Di scards OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of Class 3 frames that were di scarded upon
reception at this port."

.= { fcnPortLcStatsEntry 20 }
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-- Port Error Counters
fcrmPort ErrorsTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF FcnPortErrorsEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Error counters for Fibre Channel ports."
::={ fcngnt Qbj ects 6 }
fcmPort ErrorseEntry OBJECT- TYPE
SYNTAX FcnPortErrorsEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Error counters for a Fibre Channel port. |If any counter in
this table suffers a discontinuity, the value of
i fCounterDiscontinuityTinme (defined in the |F-MB) nust be
updat ed. "
REFERENCE "The Interfaces Group M B, RFC 2863, June 2000."
AUGMVENTS { fcnPortEntry }
.= { fcnPortErrorsTable 1 }
FcnPortErrorskEntry ::=
SEQUENCE {
f cnPor t RxLi nkReset s Count er 32,
f cmPor t TxLi nkReset s Count er 32,
fcnPort Li nkReset s Count er 32,
fcmPort RXOF f | 1 neSequences Count er 32,
fcmPort TXOF f | 1 neSequences Count er 32,
fcrmPort Li nkFai | ures Count er 32,
f cmPor t Lossof Synchs Count er 32,
fcmPor t Lossof Si gnal s Count er 32,
fcmPort Pri nSeqPr ot ocol Errors Count er 32,
fcenPort | nval i dTxWor ds Count er 32,
fcnmPort | nval i dCRCs Count er 32,
fcmPort |l nval i dOr deredSet s Count er 32,
f cmPor t Fr ameToolLongs Count er 32,
f cPor t Truncat edFr anes Count er 32,
fcnPort Addr essErrors Count er 32,
fecnPortDelimterErrors Count er 32,
f cmPor t Encodi ngDi sparityErrors Counter 32,
fcmPort X herErrors Count er 32
}
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f cnPort RxLi nkReset s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of Link Reset (LR) Prinmitive Sequences
received. "

o= { fcnPortErrorsentry 1}

fcnPor t TxLi nkReset s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of Link Reset (LR) Prinitive Sequences
transmitted. "

c:={ fcnPortErrorskEntry 2 }

fcnPort Li nkReset s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines the reset link protocol was initiated
on this port. This includes the nunber of Loop
Initialization Primtive (LIP) events on an arbitrated | oop
port."

c:={ fcnPortErrorskEntry 3 }

fcmPort RXOF f | i neSequences OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of Ofline (OLS) Primtive Sequences received at
this port."

.= { fcnPortErrorskEntry 4 }

fcmPort TXOF f | i neSequences OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of O fline (OLS) Prinitive Sequences transnmitted
by this port."

c:={ fcnPortErrorskEntry 5 }
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fcnPort Li nkFai | ures OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The nunber of link failures. This count is part of FC-PH s
Link Error Status Bl ock (LESB)."
REFERENCE
"FC-PH, rev 4.3, 1 June 1994, section 29.8 [FCG-PH ."
c:={ fcnPortErrorskEntry 6 }

fcnPor t Lossof Synchs OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of instances of synchronization | oss detected at
this port. This count is part of FCG-PH s Link Error Status
Bl ock (LESB)."

REFERENCE
"FC-PH, rev 4.3, 1 June 1994, section 29.8."

c:={ fcnPortErrorskEntry 7 }

fcnPor t Lossof Si gnal s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of instances of signal |oss detected at this
port. This count is part of FCGPH s Link Error Status Bl ock
(LESB)."

REFERENCE
"FC-PH, rev 4.3, 1 June 1994, section 29.8."

c:={ fcnPortErrorskEntry 8 }

fcnPor t Pri nSeqPr ot ocol Errors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of primtive sequence protocol errors detected
at this port. This count is part of FCG-PH s Link Error
Status Bl ock (LESB)."

REFERENCE
"FC-PH, rev 4.3, 1 June 1994, section 29.8."

c:={ fcnPortErrorskEntry 9 }
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fcnPort | nval i dTxWords OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of invalid transm ssion words received at this
port. This count is part of FCGPH s Link Error Status Bl ock
(LESB)."

REFERENCE

"FC-PH, rev 4.3, 1 June 1994, section 29.8."
c:={ fcnPortErrorsEntry 10 }

fcnPort | nval i dCRCs OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of franes received with an invalid CRC. This
count is part of FCGPH s Link Error Status Bl ock (LESB)."

REFERENCE
"FC-PH, rev 4.3, 1 June 1994, section 29.8."

c:={ fcnPortErrorsEntry 11 }

fcnPort | nval i dOr der edSet s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of invalid ordered sets received at this port."
.= { fcnPortErrorsEntry 12 }

f cmPor t FranmeToolLongs OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of franmes received at this port for which the
frane | ength was greater than what was agreed to in
FLOG /PLOGA . This could be caused by losing the end of
frame delimter."

c:={ fcnPortErrorsEntry 13 }

fcmPor t Truncat edFr anes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of franmes received at this port for which the
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franme | ength was | ess than the mininumindicated by the
frane header - normally 24 bytes, but it could be nore if
the DFCTL field indicates an optional header should have
been present.”

c:={ fcnPortErrorsEntry 14 }

fcnPort Addr essErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of franmes received with unknown addressing; for
exanpl e, an unknown SID or DI D. "

.= { fcnPortErrorsEntry 15 }

fecnmPortDelimterErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of invalid frane delimters received at this
port. An exanple is a frame with a class 2 start and a
class 3 at the end."

::={ fcnPortErrorsEntry 16 }

f cmPor t Encodi nghi sparityErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of encoding disparity errors received at this
port."

c:={ fcnPortErrorskEntry 17 }

fcnPort O her Errors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of errors that were detected on this port but
not counted by any other error counter in this row"

::={ fcnPortErrorsEntry 18 }
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The Fi bre Channel Fx_Port Tabl e

f cnFxPort Tabl e OBJECT- TYPE
SYNTAX
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

" Addi ti onal
specific to Fx_Ports.

o= { fcngm Qbjects 7 }

fecnFxPort Entry OBJECT- TYPE
SYNTAX FcnFxPort Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

Management M B

i nformati on about Fi bre Channel
This table wll
each fcnPort Tabl e entry that

May 2005

SEQUENCE OF FcnFxPortEntry

ports that is
contain one entry for
represents an Fx_Port."

"Each entry contains information about a specific Fx_Port."

I NDEX { iflndex }
::={ fcnFxPortTable 1 }

FcnFxPortEntry @ : =
SEQUENCE {

f cnmFxPor t Rat ov
f cnmFxPor t Edt ov
fcnmFxPort Rt t ov
f cnFxPor t Hol dTi e
f cnFxPor t CapBbCr edi t Max
f cnFxPor t CapBbCredi t M n
f cnmFxPor t CapDat aFi el dSi zeMax
f cnFxPor t CapDat aFi el dSi zeM n
f cnmFxPor t CapCl ass2SeqDel i v
f cnFxPor t CapCl ass3SeqDel i v
f cnFxPor t CapHol dTi meMax
f cnmFxPor t CapHol dTi mreM n

Unsi gned32,
Unsi gned32,
Unsi gned32,
Unsi gned32,
FcBbCredit,
FcBbCredit,
FcDat aFi el dSi ze,
FcDat aFi el dSi ze,
Tr ut hVal ue,
Tr ut hVal ue,
Unsi gned32,
Unsi gned32

"The Resource_All ocation_Ti meout Val ue configured for this

}
f cnFxPor t Rat ov OBJECT- TYPE
SYNTAX Unsi gned32
UNI TS "mlliseconds"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
Fx_Port.
when to reuse an Nx_Port
McC oghri e

St andards Track
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Recovery Qualifier. It represents the Error_Detect Ti neout
val ue (see fcnFxPort Edtov) plus twi ce the maxi mumtinme that
a frame may be delayed within the Fabric and still be
delivered."

c:={ fcenFxPortEntry 1 }

f cnFxPor t Edt ov OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "mlliseconds"”
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The Error_Detect Ti meout value configured for this Fx_Port.
This is used as the tinmeout value for detecting an error
condition."

c:={ fcnFxPortEntry 2 }

f cnFxPort Rt t ov. OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "mlliseconds"
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The Receiver_Transmitter Ti meout value of this Fx_Port.
This is used by the receiver logic to detect a Loss of
Synchroni zation."

c:={ fcenFxPortEntry 3}

f cnFxPor t Hol dTi me OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "m croseconds"
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The maximumtinme that this Fx_Port shall hold a frane
before discarding the frane if it is unable to deliver the
frane. The value 0 neans that this Fx_Port does not support
this parameter.”

c:={ fcnFxPortEntry 4 }

f cnFxPor t CapBbCr edi t Max OBJECT- TYPE

SYNTAX FcBbCredit
UNI TS "buf fers”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The maxi mum nunber of receive buffers that this port is
capabl e of making avail able for holding franes from attached
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Nx_Port(s)."
.= { fcenFxPortEntry 5 }

f cnmFxPor t CapBbCr edi t M n OBJECT- TYPE

SYNTAX FcBbCredi t

UNI TS "buf fers”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The m ni mum nunber of receive buffers that this port is
capabl e of maki ng avail able for holding franes from attached
Nx_Port(s)."

.= { fcnFxPortEntry 6 }

f cnFxPor t CapDat aFi el dSi zeMax OBJECT- TYPE

SYNTAX FcDat aFi el dSi ze

UNI TS "byt es"”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The maxi mum size in bytes of the Data Field in a franme that
this Fx_Port is capable of receiving froman attached
Nx_Port."

.= { fcenFxPortEntry 7 }

f cnmFxPor t CapDat aFi el dSi zeM n OBJECT- TYPE

SYNTAX FcDat aFi el dSi ze

UNI TS "byt es"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The minimum size in bytes of the Data Field in a frame that
this Fx_Port is capable of receiving froman attached
Nx_Port."

::={ fcnFxPortEntry 8 }

f cnFxPor t CapCd ass2SeqDel i v OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"An indication of whether this Fx_Port is capable of
supporting Cass 2 Sequential Delivery."

c:={ fcenFxPortEntry 9 }
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f cnFxPor t CapC ass3SeqDel i v OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"An indication of whether this Fx_Port is capable of
supporting Cass 3 Sequential Delivery."

c:={ fcenFxPortEntry 10 }

f cnmFxPor t CapHol dTi mreMax OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "m croseconds”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The maxi num holding time that this Fx_Port is capable of
supporting.”

o= { fenFxPortEntry 11 }

f cnmFxPor t CapHol dTi reM n OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "m croseconds”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The mininmum holding time that this Fx_Port is capable of
supporting."

c:={ fcenkFxPortEntry 12 }

R R R R R R R R R R R R I

-- The Fibre Channel Inter-Switch Port Table

fcm SPort Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Fcml SPortEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Additional information about E Ports, B Ports, and any
other type of Fibre Channel port to which inter-switch |inks
can be connected. This table will contain one entry for
each fcnPortTable entry that represents such a port.”

o= { fcngm bj ects 8 }
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fcm SPort Entry OBJECT- TYPE

SYNTAX Fcm SPort Entry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Each entry contains infornmation about a specific port
connected to an inter-switch link."

I NDEX { iflndex }

o= { fcm SPortTable 1}

Fcm SPortEntry :: =
SEQUENCE {
fcm SPort Cl assFCredi t FcBbCredit,
f cm SPort Cl assFDat aFi el dSi ze FcDat aFi el dSi ze

}

fcm SPort O assFCredit OBJECT- TYPE

SYNTAX FcBbCredi t

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"The maxi mum nunber of Cass F data franes that can be
transmitted by the inter-switch port without receipt of ACK
or Link_Response franes."

c:={ fcm SPortEntry 1 }

fcm SPort d assFDat aFi el dSi ze OBJECT- TYPE

SYNTAX FcDat aFi el dSi ze

UNI TS "byt es"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The Receive Data Field Size that the inter-switch port has
agreed to support for Cass F franes to/fromthis port. The
size specifies the largest Data Field Size for an FT_1
frame."

c:={ fcm SPortEntry 2 }

McC oghri e St andards Track [ Page 44]



RFC 4044 Fi bre Channel Managenment M B May 2005

IR R R R I R I R I R I S

-- The Fabric Login table

-- This table contains the information held by FC switches
-- about the Nx_Ports that are |ogged-in/attached to their
-- Fx_Ports

f cnFLogi nTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcnfLogi nEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"A table that contains one entry for each Nx_Port | ogged-
in/attached to a particular Fx_Port in the switch. Each
entry contains the services paraneters established during
the nost recent Fabric Login, explicit or inmplicit. Note
that an Fx_Port may have one or nore Nx_Ports attached to
it."

o= { fcngm Qbj ects 9 }

f cnFLogi nEntry OBJECT- TYPE

SYNTAX FcnFLogi nEntry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"An entry containing service paraneters established froma
successful Fabric Login."

I NDEX { iflndex, fcnFLogi nNxPortlndex }

::={ fcnFLogi nTable 1 }

FcnfFLogi nEntry :: =

SEQUENCE {
f cnFLogi nNxPor t | ndex Unsi gned32,
f cnmFLogi nPor t \Wwn FcNanel dOr Zer o,
f cnFLogi nNodeWwn FcNanel dOr Zer o,
f cnFLogi nBbCr edi t Model FcBbCr edi t Mbdel
fcnFLogi nBbCr edi t FcBbCredit,
f cnFLogi nCl assesAgr eed Fcd asses,
f cnFLogi nd ass2SeqDel i vAgr eed Trut hval ue,
f cnFLogi nCl ass2Dat aFi el dSi ze FcDat aFi el dSi ze,
f cnFLogi nCl ass3SeqDel i vAgr eed Tr ut hval ue,
f cnFLogi nCl ass3Dat aFi el dSi ze FcDat aFi el dSi ze
}
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f cnFLogi nNxPor t | ndex OBJECT- TYPE

SYNTAX Unsi gned32 (1..4294967295)

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An arbitrary integer that uniquely identifies an Nx_Port
anongst all those attached to the Fx_Port indicated by
i flndex.

After a value of this object is assigned to a particul ar
Nx_Port, that val ue can be re-used when and only when it is
assigned to the sane Nx_Port, or, after a reset of the val ue
of the relevant instance of ifCounterDiscontinuityTine."
REFERENCE "The Interfaces Group M B, RFC 2863, June 2000."
::={ fcnFLogi nEntry 1 }

f cnFLogi nPort Wwn  OBJECT- TYPE

SYNTAX FcNamel dOr Zer o

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The port nane of the attached Nx_Port, or the zero-length
string if unknown."

::={ fcnFLoginEntry 2 }

f cnFLogi nNodeWwn  OBJECT- TYPE

SYNTAX FcNanel dOr Zer o

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The node nane of the attached Nx_Port, or the zero-length
string if unknown."

::={ fcnFLogi nEntry 3 }

f cnFLogi nBbCr edi t Model OBJECT- TYPE
SYNTAX FcBbCr edi t Mbdel
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The buffer-to-buffer credit nodel in use by the Fx_Port."
::={ fcnFLogi nEntry 4 }

fcnFLogi nBbCredit OBJECT- TYPE
SYNTAX FcBbCredi t
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of buffers available for holding franes to be
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transmitted to the attached Nx_Port. These buffers are for
buffer-to-buffer flow control in the direction from Fx_Port
to Nx_Port."

::={ fcnFLogi nEntry 5 }

fcnFLogi nCl assesAgreed OBJECT- TYPE

SYNTAX Fcd asses
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The O asses of Service that the Fx_Port has agreed to
support for this Nx_Port."
::={ fcnFLogi nEntry 6 }

fcnFLogi nCl ass2SeqDel i vAgr eed OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"An indication of whether the Fx Port has agreed to support
Class 2 sequential delivery for this NX_Port. This is only
meani ngful if Cass 2 service has been agreed upon.”

::={ fcnFLogi nEntry 7 }

f cnFLogi nCl ass2Dat aFi el dSi ze OBJECT- TYPE

SYNTAX FcDat aFi el dSi ze
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The Receive Data Field Size that the Fx _Port has agreed to
support for Class 2 frames to/fromthis Nx Port. The size
specifies the largest Data Field Size for an FT_1 frane.
This is only neaningful if Cass 2 service has been agreed
upon. "

::={ fcnFLogi nEntry 8 }

fcnFLogi nCl ass3SeqDel i vAgr eed OBJECT- TYPE

SYNTAX Trut hVal ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"An indication of whether the Fx Port has agreed to support
O ass 3 sequential delivery for this Nx _Port. This is only
nmeani ngful if Cass 3 service has been agreed upon."

::={ fcnFLogi nEntry 9 }
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f cnFLogi nCl ass3Dat aFi el dSi ze OBJECT- TYPE

SYNTAX FcDat aFi el dSi ze
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The Receive Data Field Size that the Fx _Port has agreed to
support for Class 3 frames to/fromthis Nx Port. The size
specifies the largest Data Field Size for an FT_1 frane.
This is only neaningful if Cass 3 service has been agreed
upon. "

::={ fcnFLogi nEntry 10 }

IR R R R I R I R I R I S

-- The Link table

-- This table is intended to assist managenent applications
-- in determning the topology of the network. The table
-- contains any recent information the known to the agent

-- about Fibre Channel links, not only those that terminate at
-- a local port but also any others for which infornmation
-- is known.

fcnli nkTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Fcnli nkEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"A tabl e containing any Fibre Channel |ink information that

is known to | ocal Fibre Channel managed instances. One end
of such alink is typically at a local port, but the table
can al so contain information on |inks for which neither end
is a local port.

If one end of a link termnates locally, then that end is
termed "endl’; the other end is terned "end2’ ."
o= { fcngm bjects 10 }

fcnii nkEntry OBJECT- TYPE

SYNTAX FcrlLi nkEnt ry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry containing information that a particular Fibre
Channel managed instance has about a Fi bre Channel Iink

The two ends of the link are called "endl' and ’'end2' ."
I NDEX { fcm nstancel ndex, fcnlinklndex }
::={ fcnlinkTable 1}
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SEQUENCE {
f crLi nkl ndex Unsi gned32,
f crli nkEnd1NodeWwn FcNanel dOr Zer o,
f crLi nkEnd1PhysPor t Nunber  Unsi gned32,
f cnLi nkEnd1Por t Wwn FcNanmel dOr Zer o
f cnLi nkEnd2NodeWwn FcNanmel dOr Zer o
f cnLi nkEnd2PhysPort Nunber  Unsi gned32,
fcLi nkEnd2Por t Wwn FcNamel dOr Zer o
f crLi nkEnd2Agent Addr ess SnnpAdmi nStri ng,
f cLi nkEnd2Por t Type FcPort Type
f cnLi nkEnd2Uni t Type FcUni t Functi ons
fcnLi nkEnd2FcAddr essl d FcAddr essl dOr Zer o
}
f clLi nkl ndex OBJECT- TYPE
SYNTAX Unsi gned32 (1..4294967295)
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"An arbitrary integer that uniquely identifies one link
within the set of |inks about which a particul ar managed

i nstance has information."
.= { fenlinkEntry 1}

f cli nkEnd1NodeWwn OBJECT- TYPE
SYNTAX FcNamel dOr Zer o
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The node nane of endl, or the zero-length string if

unknown. "
c:={ fenlinkEntry 2}

f crLi nkEnd1PhysPor t Nunber OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The physical port nunber of endl, or zero if unknown."

REFERENCE
"FC-GS-3, section 6.1.2.2.5"
.= { fenlinkEntry 3}
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f cnLi nkEnd1Port Wwn OBJECT- TYPE

SYNTAX FcNanel dOr Zer o

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The port WM of endl, or the zero-length string if unknown.
("endl” is local if this value is equal to the value of
fecnPort Wwn in one of the rows of the fcnPortTable.)"

c:={ fcnlinkEntry 4}

f cnLi nkEnd2NodeVwwnn  OBJECT- TYPE

SYNTAX FcNanel dOr Zer o

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The node nane of end2, or the zero-length string if
unknown. "

.= { fecnlinkEntry 5 }

f crLi nkEnd2PhysPor t Nunber OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The physical port nunber of end2, or zero if unknown."
REFERENCE
"FC-GS-3, section 6.1.2.2.5"
c:={ fcnlinkEntry 6 }

f cnLi nkEnd2Por t Wmn  OBJECT- TYPE

SYNTAX FcNanel dOr Zer o

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The port WA of end2, or the zero-length string if
unknown. "

.= { fenlinkEntry 7 }

f cnii nkEnd2Agent Addr ess OBJECT- TYPE

SYNTAX SnnpAdmi nStri ng

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The address of the nanagenent agent for the Fibre Channel
I nt erconnect Elenent or Platformof which end2 is a part.
The GS-4 specification provides sonme information about
managenent agents. |If the address is unknown, the val ue of
this object is the zero-length string."”
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REFERENCE
"FC-GS-3, section 6.1.2.1.7"
::={ fcnlinkEntry 8 }

f cLi nkEnd2Por t Type OBJECT- TYPE
SYNTAX FcPort Type
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The port type of end2."

REFERENCE

"FC-GS-3, section 6.1.2.2.2"
.= { fenlinkEntry 9 }

f cnlii nkEnd2Uni t Type OBJECT- TYPE
SYNTAX FcUni t Functi ons
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The type of/function(s) performed by the Fibre Channel
I nt erconnect Elenent or Platformof which end2 is a part.”
REFERENCE
"FC-GS-3, sections 6.1.2.1.2 and 6.1.2.3.2"
.= { fenlinkEntry 10 }

fcrli nkEnd2FcAddr essl d OBJECT- TYPE

SYNTAX FcAddr essl dOr Zero

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The Fi bre Channel Address ID of end2, or the zero-length
string if unknown."

c:={ fenlinkEntry 11 }
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IR R R R I R I R I R I S

-- Confornmance Section

f cmgnt Conpl i ances OBJECT | DENTI FI ER ::
f cngnt G- oups OBJECT | DENTI FI ER ::

{ fcmgnt Conf ormance 1 }
{ fcngnt Confornance 2 }

f cgnt Conpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Describes the requirenents for conpliance to this Fibre
Channel Managenent MB."
MODULE -- this nodul e
MANDATORY- GROUPS { fcnl nstanceBasi cGroup,
f cmPor t Basi cGroup,
fcmPort ErrorsG oup }

GROUP  fcnPort St at sGoup

DESCRI PTI ON
"This group is mandatory for all systens that
are able to support the Counter64 date type."

GROUP  fcnPort O ass23St at sG oup

DESCRI PTI ON
"This group is nmandatory only for systens that
keep class-specific traffic statistics on Class 2
and Class 3 traffic and are able to support the
Count er64 date type."

GROUP  fcnPort C assFStat sGroup

DESCRI PTI ON
"This group is mandatory only for FC switches that
keep statistics on Class F traffic."

GROUP  fcnPortLcSt at sG oup

DESCRI PTI ON
"This group is mandatory only for agents that can not
support the Counter64 data type and/or need to provide
i nformati on accessible by SNWPv1l applications.”

GROUP  fcnbwi t chBasi cG oup

DESCRI PTI ON
"This group is mandatory only for Fibre Channel
managed i nstances that nanage Fi bre Channel
switches. "

CGROUP  fcnbwi t chPort Group
DESCRI PTI ON
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"This group is mandatory only for Fibre Channel
managed i nstances that nanage Fi bre Channel
switches. "

GROUP  fcnbwi t chLogi nG oup

DESCRI PTI ON
"This group is mandatory only for Fibre Channel
managed i nstances that nanage Fi bre Channel
swi tches. "

GROUP f cnLi nkBasi cG oup
DESCRI PTI ON
"This group is optional."

OBJECT f cm nst ancePhysi cal | ndex
SYNTAX I nteger32 (0)
DESCRI PTI ON

"I nmpl enentation of a non-zero value is not required.”
OBJECT f cm nst anceSof t war el ndex
SYNTAX I nt eger 32 (0)
DESCRI PTI ON

"Impl enentation of a non-zero value is not required.”
OBJECT f cm nst anceText Nane
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT fcm nst anceDescr
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cmPor t Admi nType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cmPor t Adm nSpeed
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT fcnBwi t chDomai nl d
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.
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OBJECT fcm SPort Cl assFCredi t
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

;.= { fcngnt Conpliances 1 }

R R R R I I R R I

-- (Object Goups

fcm nst anceBasi cG oup OBJECT- GROUP

OBJECTS { fcm nstanceWw, fcmnl nstanceFunctions,

f cm nst ancePhysi cal | ndex, fcml nstanceSoftwar el ndex,

fcm nstanceSt at us, fcnl nst anceText Nane,

fcm nst anceDescr, fcm nstanceFabricld }
STATUS current
DESCRI PTI ON

"Basic infornmation about Fibre Channel nanaged instances."

o= { fcngm Goups 1 }

fcmbwi t chBasi cG oup OBJECT- GROUP
OBJECTS { fcnBwi tchDomai nld, fcnbwi tchPrincipal, fcnbw tchWW }
STATUS current
DESCRI PTI ON
"Basic i nformati on about Fi bre Channel swi tches."
:={ fcngm Groups 2 }

f cmPor t Basi cGroup OBJECT- GROUP
OBJECTS { fcnPortlnstancel ndex, fcnPortWw, fcnPortNodeWwn,
f cPor t Admi nType, fcnPort Qper Type, fcnPort FcCapd ass,
fcmPort FcOper d ass, fcnPort Transnitter Type,
f cnPort Connect or Type, fcnPort Seri al Nunber,
f cmPor t Physi cal Nunber, fcnPort Adm nSpeed,
f cmPor t CapPr ot ocol s, fcnPort Oper Protocol s }
STATUS current
DESCRI PTI ON
"Basic information about Fibre Channel ports."
c:={ fcngm Goups 3 }

fcrmPort St at sGroup OBJECT- GROUP
OBJECTS { fcnPortBBCreditZeros, fcnPortFulll nputBuffers }
STATUS current
DESCRI PTI ON
"Traffic statistics, which are not specific to any one cl ass
of service, for Fibre Channel ports."
c:={ fcnmgm G oups 4 }
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fcmPort O ass23St at sGroup OBJECT- GROUP
OBJECTS { fcnPortd ass2RxFrames, fcnPortd ass2RxCctet s,
fcnPort G ass2TxFranes, fcnPortC ass2TxCct et s,
fcrmPort O ass2Di scards, fcnPort C ass2RxFbsyFr anes,
f cmPor t A ass2RxPbsyFr anes,
fcnPort O ass2RxFrj t Franes,
fcmPort O ass2RxPrj t Franes,
fcmPort O ass2TxFbsyFr anes,
fcmPort A ass2TxPbsyFr anes,
fcmPort O ass2TxFrj t Franes,
fcrmPort A ass2TxPrjt Frames, fcnPort d ass3RxFranes,
fcnPort G ass3RxCctets, fcenPort C ass3TxFranes,
fcmPort O ass3TxCctets, fcnPortC ass3Di scards }
STATUS current
DESCRI PTI ON
"Traffic statistics for Class 2 and Class 3 traffic on Fibre
Channel ports."
o= { fcngm G oups 5 }

fcmPort O assFSt at sG oup OBJECT- GROUP
OBJECTS { fcnPort d assFRxFranes,
fcmPort O assFRxCct et s,
f cnmPor t O assFTxFr anes,
fcnPort Ol assFTxCct et s,
fcnPort O assFDi scards }
STATUS current
DESCRI PTI ON
"Traffic statistics for Class F traffic on Fi bre Channel
ports."
.= { fcngm G oups 6 }

fcmPort LcSt at sGroup OBJECT- GROUP

OBJECTS { fcnPortLcBBCreditZeros, fcmPortLcFulllnputBuffers,
fcmPort LcCl ass2RxFranes, fcnPortlLcd ass2RxCct et s,
fcmPort LeCl ass2TxFranes, fcnPortlcd ass2TxCct et s,
fcmPort Lcd ass2Di scards, fcnPortlLcd ass3Di scards,
fcmPort Lcd ass3RxFranes, fcnPortlLcC ass3RxCct et s,
fcnmPort Lcd ass3TxFranes, fcnPortlLcC ass3TxCctets,
fcmPort LcC ass2RxFbsyFr anes,
fcmPort LcC ass2RxPbsyFr anes,
fcrmPort LcCl ass2RxFrj t Franes,
fcnPort LcCl ass2RxPrj t Franes,
fcmPort LcCl ass2TxFbsyFr anes,
fcmPort LcCl ass2TxPbsyFr anes,
fcmPort LcC ass2TxFrjt Franes,
fcmPort LcCl ass2TxPrjt Franes }

STATUS current

DESCRI PTI ON
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"Lowcapacity (32-bit) statistics for Fibre Channel ports."
o= { fcngm Goups 7 }

fcmPort Error sG oup OBJECT- GROUP

OBJECTS { fcnPort RxLi nkResets, fcnPort TxLi nkReset s,
fcnPort Li nkResets, fcnPort RxOFfli neSequences,
fcmPort TXOF f | i neSequences, fcnPortLi nkFail ures,
fcnPort Lossof Synchs, fcnPort Lossof Si gnal s,
fcnPort Pri nSeqPr ot ocol Errors, fcnPortlnvali dTxWords,
fcmPort | nval i dCRCs, fcnPortlnval i dOrderedSets,
f cmPor t FranmeTooLongs, fcnPort Truncat edFr anes,
fcnPort AddressErrors, fcnPortDelimterErrors,
f cnmPor t Encodi ngDi sparityErrors,
fecnPort X herErrors }

STATUS current

DESCRI PTI ON

"Error statistics for Fibre Channel ports.”
.= { fcngm G oups 8 }

fcmBwi t chPort G oup OBJECT- GROUP
OBJECTS { fcnFxPortRatov, fcnFxPortEdtov, fcnFxPortRttov,
f cmFxPor t Hol dTi e, fcniFxPort CapBbCr edi t Max,
f cnFxPor t CapBbCr edi t M n,
f cnFxPor t CapDat aFi el dSi zeMax,
f cnFxPor t CapDat aFi el dSi zeM n,
f cnFxPor t CapC ass2SeqDel i v,
f cnFxPor t CapC ass3SeqDel i v,
f cmFxPor t CapHol dTi meMax,
f cnFxPor t CapHol dTi meM n,
fcm SPort d assFCredi t,
fcm SPort Cl assFDat aFi el dSi ze }
STATUS current
DESCRI PTI ON
"Informati on about ports on a Fibre Channel switch."
c:={ fcnmgm G oups 9 }

fcmBwi t chLogi nGroup OBJECT- GROUP
OBJECTS { fcnFLogi nPortWw, fcnfFLogi nNodeWwn,
f cnFLogi nBbCr edi t Model , fcnfFLogi nBbCredit,
f cnFLogi nCl assesAgr eed,
f cnFLogi nCl ass2SeqDel i vAgr eed,
f cnFLogi nCl ass2Dat aFi el dSi ze,
fcnFLogi nCl ass3SeqDel i VAgr eed,
f cnFLogi nd ass3Dat aFi el dSi ze }
STATUS current
DESCRI PTI ON
"Informati on known to a Fi bre Channel sw tch about
attached/ | ogged-in Nx_Ports."
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o= { fcngm G oups 10 }

f cnli nkBasi cG oup OBJECT- GCROUP

OBJECTS { fcnli nkEnd1NodeWwn , fcnli nkEnd1PhysPort Numnber,
f cnLi nkEnd1Por t Wwn, fcnli nkEnd2NodeWwn
f cnLi nkEnd2PhysPor t Nunber, fcnli nkEnd2Port Wwn,
f cnLi nkEnd2Agent Addr ess, fcnli nkEnd2Port Type,
f cnLi nkEnd2Uni t Type, fcnLi nkEnd2FcAddressid }
STATUS current
DESCRI PTI ON
"Informati on about Fibre Channel I|inks."
o= { fcngm Goups 11 }

END

7.
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Security Considerations

There are a nunber of managenent objects defined in this MB that
have a MAX- ACCESS cl ause of read-wite:

f cm nst anceText Nane

f cm nst anceDescr
fcnBwi t chDonmi nl d

f cmPor t Admi nType

f cPor t Adm nSpeed
fcm SPort Cl assFCredi t

Such objects may be considered sensitive or vulnerable in sone
networ k environnents. For exanple, the ability to change network
topol ogy or network speed may afford an attacker the ability to
obtain better perfornmance at the expense of other network users;
setting fcnBwi tchDomainld to an invalid value could |lead to denial of
service in some configurations. The support for SET operations in a
non- secure environnent w thout proper protection can have a negative
ef fect on network operations.

Sonme of the readable objects in this MB nodule (i.e., objects with a
MAX- ACCESS ot her than not-accessible) nmay be considered sensitive or
vul nerabl e in sone network environnents. It is thus inportant to
control even CGET and/or NOTIFY access to these objects and possibly
to even encrypt the values of these objects when sending them over
the network via SNMP. |In particular, these objects provide

i nformati on on network topol ogy:

f crLi nkEnd1NodeWwn
f cnLi nkEnd1PhysPor t Nunber
f cnli nkEnd1Port Wwn
f crLi nkEnd2NodeWwn
f cnLi nkEnd2PhysPor t Nunber
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11.

11.

11.

f cmLi nkEnd2Por t WWwn

f cLi nkEnd2Agent Addr ess
f crLi nkEnd2Por t Type

f crLi nkEnd2Uni t Type

f cnLi nkEnd2FcAddr essl d

SNMP versions prior to SNVWPv3 did not include adequate security.

Even if the network itself is secure (for exanple by using | PSec),
even then, there is no control as to who on the secure network is

all owed to access and GET/ SET (read/change/create/delete) the objects
inthis MB nodul e.

It is RECOWENDED that inplenentors consider the security features as
provi ded by the SNWPv3 framework (see [ RFC3410], section 8),
including full support for the SNMPv3 cryptographi c nechani sns (for
aut henti cation and privacy).

Furt her, deploynent of SNMP versions prior to SNMPv3 is NOT
RECOMVENDED. Instead, it is RECOWENDED to depl oy SNWPv3 and to
enabl e cryptographic security. It is then a custoner/operator
responsibility to ensure that the SNWP entity giving access to an
instance of this MB nmodule is properly configured to give access to
the objects only to those principals (users) that have legitimte
rights to indeed GET or SET (change/create/ del ete) them

| ANA Consi derati ons
1. A D Assignnment

| ANA has nade a M B O D assi gnnent under the transm ssion branch.
Specifically, transm ssion 56 has been assigned as the QD for
fcMymt M B. This sub-identifier was requested because this MB
contains the nedi a-specific definitions that correspond to the ifType
val ue of fibreChannel (56).

2. FC Port Type Registry

| ANA has established a registry for Fibre Channel Port Types. The
registry is split into disjointed subset ranges:

1) a ’'standard range for Fibre Channel Port Types that have been
standardi zed by the InterNational Conmittee for Information
Technol ogy Standards (INCITS)'s Technical Cormmittee T11l. This
range will be subject to the 'Expert Review and ’'Specification
Required’ policies described in [RFC2434], with the follow ng
provi si ons:

- the Expert Reviewer is to be appointed by the |IESG
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the Expert Reviewer shall obtain approval (or rejection) from
INCI TS Technical Committee T11l via the chair of that Committee.
Rej ect ed val ues shall not be added to the registry.

if the addition is approved, the Expert shall advise | ANA of
how to record the reference to the T11l specification docunent
that describes the newy added port type(s), and that is
considered to be the "other permanent and readily avail able
reference" required by [ RFC2434].

The initial assignments in the 'standard range will be as follows:
Assi gned
Val ue Type Meani ng
1 unknown for use when the type is not known,
or is "unidentified" as specified in
section 5.1.2.10 of [FC GS- 3]
2 ot her used for types wi thout assigned val ues
3 -- an obsol ete value, not to be re-assigned
4 N_Port see [ FC FS]
5 NL_Port see [ FCG FS]
6 F_Port see [ FCG FS]
7 FL_Port see [ FCFS]
8 E Port see [ FC FS]
9 B Port see [ FC FS]
10 G Port see [ FCG- SW 3]
11 GL_Port see [ FG SW 3]
12 F/NL_Port see [FC AL-2]
The above range extends up to a naxi mum of 9, 999.
2) a range assigned under the "Private Use" policy described in

[ RFC2434] for values intended for private use by one party or
anong nutual ly consenting parties.

Va
ma

3) va

McC oghr

lues in this range extend from 10,000 to 99,999. |1ANA will not
ke any allocations fromthis range.

| ues larger than 99, 999 are RESERVED.
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12.

12.

12.

12.

Conparison to the Fi bre Channel Managenent Integration MB
1. Problens with the Fibre Channel Managenment Integration MB

The Fi bre Channel Managenent Integration MB [MB-FA] had the
foll owi ng maj or probl ens:

- It wasn't formatted using SMv2, which is mandatory.

- The M B seened to have been defined with the notion that it would
be the only MB that a Fibre Channel product will require. The
noti on of an agent inplenenting just a single MB was abandoned by
the IETF in 1992 as being non-scal able. Rather, a Fibre Channe
M B needed to be another MB in the continuing series of MBs
defined by the IETF, and thus, it needed to be consistent with its
predecessors. In other words, there are existing MBs that all
SNWP agents nust support, even if the support of Fibre Channe
interfaces is the only functionality that they have. Thus, it was
essential that the Fibre Channel Integration MB contained only
objects for information that is specific to Fibre Channel. Al
obj ects rel evant to non-Fi bre Channel environnents needed to be
renoved. This issue applied to a large fraction of the objects
defined in the MB.

- The M B had sone but not conplete overlap in functionality with
RFC 2837.

- Every SNWP agent nust inplenent the ifTable. The ifTable counters
are the M B objects nost well-used by adm ni strators in SNW
managenent. SNWVP agents need to inplenent a rowin the ifTable
for each of their network interfaces, including their Fibre
Channel interfaces. The IF-MB requires a nedia-specific MB to
specify how that type of interface uses the ifTable (see section 4
in RFC 2863). [RFC2837] doesn’t do that, nor did the Fibre
Channel Integration M B.

- It incorrectly used the OCTET STRI NG syntax (instead of Counter32
or Counter64) for counters.

2. Detail ed Changes

2.1. Renoval of Sensor-Related Objects

I nformati on about sensors is not specific to Fibre Channel, and
therefore should not be in this MB. (At the tine of witing, the

| ETF' s ENTITY M B Wrking G oup has produced a first draft of a
Sensor M B, see [RFC3433].) This renpoved the need for
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12.

12.

12.

connUni t SensorTable (and all its contents)
connUni t NunSensor s
connUni t Sensor St at usChange

2.2. Renoval of Trap-registration Objects

I nformation about registering "traps" is not specific to Fibre
Channel, and therefore should not be in this MB. (For sinmlar
functionality, see SNWP-NOTI FI CATION-M B and SNMP- TARGET-M B in RFC
2573). This rempoved the need for:

trapMaxd i ents
trapd i ent Count
trapRegTable (and all its contents)

2.3. Renoval of Event-Related Objects

I nformati on about generic events is not specific to Fibre Channel,
and therefore should not be in this MB. (For simlar functionality,
see the Event group in RFC 2819 and the Notification Log MB in RFC
3014; the SNMP-NOTI FI CATION-M B provides for the filtering of
notifications.) This renoved the need for:

connUni t Event Table (and all its contents)
connUni t EventFil ter

connUni t NunEvent s

connUni t MaxEvent s

connUni t EventCurrl D

connUni t Event Tr ap

2.4. Renoval of Inventory-Related Information

Aspects of hardware (physical) conponents are represented in the
Entity MB (RFC 2737); aspects of software nodul es are represented in
the Host Resources M B (RFC 2790). Two new objects provide indexing
fromthis MB into those MBs: one having the val ue of Physical | ndex
(or zero) and the other having the value of hrSWnstall edl ndex (or
zero). These replaced the need for:

connUni t Nunports

connUni t RevsTable (and all its contents)
connUni t NunRevs

connUni t Por t Revi si on

connUni t Por t Vendor

connUni t Product

connUnitlnfo

connUni t Sn

connUni t Modul el d
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connUni t Vendor 1 d
connUni t Del et edTr ap

12. 2. 5. Renoval of Revi sion Nunbers

The forward/ backward conpatibility rules of howto evolve MBs are
desi gned such that MBs do not have revision nunbers. This renoved
the need for:

revi si onNurnber
12.2.6. Renoval of Qher Not FC Specific Information

O her information was renoved because it was not specific to Fibre
Channel :

syst emJRL

st at usChangeTi ne
confi gurati onChangeTi e
connUni t Url

connUni t UpTi e
connUnit State
connUni t Cont act
connUni t Locati on
connUni t ProxyMast er
connUni t Contr ol
connUni t St at us
connUni t St at usChange

12.2.7. dean-up of Anmbi guous/ Cbhsol ete Definitions

Some information in the FC Managenent integration was obsol ete or
anbi guous:

st at usChangeTi ne (obsol ete)

confi gurati onChangeTi ne (obsol ete)
connUni t Tabl eChangeTi ne (obsol ete)
connUni t St at usChangeTi ne (obsol ete)

connUni t Confi gur ati onChangeTi me (obsol ete)
connUni t NunZones (obsol et e)

connUni t ZoneTabl e (referenced but not defined)
connUni t Li nkCurrl ndex (badly defined)

12.2.8. Use of an ifTable Entry

The followi ng objects were renoved because they duplicated existing
| F-M B obj ects:
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redundant obj ect exi sting object(s)
connUni t Port St at Count Err or iflnErrors & ifQutErrors
connUni t Port St at Count TxQbj ect s i f Qut Ucast Pkts &

i f HCQut Ucast Pkt s
connUni t Port St at Count RxQhbj ect s i flnUcast Pkts &

i f HCl nUcast Pkt s
connUni t Por t St at Count TxEl enent s ifQutCctets &

i f HCQut Cctets
connUni t Por t St at Count RXEl enent s iflnCctets &

i fHCI nCctets

connUni t Port St at Count RxMul ti cast Obj ects
i flnMulticastPkts &
i fHCI nMul ti cast Pkts
connUni t Port St at Count TxMul ti cast Obj ects
ifQutMulticastPkts &
i f HCOut Mul ti cast Pkts
connUni t Port St at Count RxBr oadcast Obj ect s
i fl nBroadcast Pkts &
i f HCI nBr oadcast Pkt s
connUni t Port St at Count TxBr oadcast Obj ects
i f Qut Broadcast Pkts &
i f HCQut Br oadcast Pkt s

connUnitPort FCl d i f PhysAddr ess
connUni t Port Cont r ol i f Admi nSt at us
connUnitPort State i f Adni nSt at us
connUni t Port HAGt at e i f Oper St at us
connUni t Port St at us i f Oper St at us
connUni t Por t Nane i fAlias

connUni t Port St at Obj ect i fSpecific
connUni t Nunports i f Nunber

connUni t Port St at usChange i nkUp/ | i nkDown

12.2.9. Renoved Because of AgentX Difficulty

An Agent X environment [ RFC2741] consists of a nmaster agent and
several sub-agents. It is not difficult to inplement the sane MB in
several such sub-agents if all of the MB s tables have a common

i ndex variable as the first auxiliary object in their I NDEX clauses.
However, any scalars that the M B contains pose a problemfor the
Agent X environnent. Al the (remaining) scalars were therefore
removed:

revi si onNunber

uNunber
syst emJRL
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12.2.10. FC Managenent | nstance

12.

12.

The term "connectivity unit" was changed to "FC nanagenent instance"

The term "connectivity unit" was not properly defined in [MB-FA],
and its usage provided a confused m xture of indications to the
i mpl enent or:

- the definition of FcUnitType suggested it was functi onal
- the definition of uNumber suggested it was physical

- the definition of connUnitProduct suggested it was a vendor’s
product ;

- etc.

The conmon i npl enentation strategy for the "connectivity unit" was
whi ch ever grouping provided access to the nanagenent functionality
the easiest. (One such grouping accommobdates a single SNWP agent
having nultiple Agent X [ RFC2741] sub-agents, each supporting a
separate inplenentation of the MB.)

In fact, this scenario is not new, in practice, a "connectivity unit"
will have the sane semantics as a managenent "instance" in other

MBs, e.g., the IPS W5 s owm iSCSI MB. For this MB, its neaning
is: "a separable managed i nstance of Fibre Channel functionality".

G ven this definition, the "FC managenent instance" is a better nane
because it is nore accurate and nore representative of the definition
than is "connectivity unit".

2.11. Counter Syntax

Al'l packet and octet counters have been changed to be Counter64’s
(but Counter32 versions of themare also included for use by old
agents). The error counters have been changed to Counter32’'s. (In
the probably inpossible, and at nobst inprobable, circunstances that
the rate of occurrence of errors, even on a 10Gs Fi bre Channe
interface, mght wap faster than an hour, the fact that errors are
occurring will alnost certainly be apparent from other M B objects.)

2.12. (Obsolete/Little-Used Fibre Channel Features
Information relating to Fi bre Channel features that are obsolete or

not wi dely-inpl enmented has been deleted. (For nore information, see
section 6.2.1 and section 6.2.2 of [FGM].)
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- Cass 1 service,

- Interm x Mbdde,

- Stacked Conn Mode.
- PH versi on nunbers

Note that with support for Class 1 service being deleted, only class
2 now needs F BSY, F RJT, P_BSY, and P_RJT counters, and thus they no
| onger need to be counted for all classes as well as for class 2, and
therefore the foll owi ng obj ects have been del et ed:

connUni t Port St at Count FBSYFr anes
connUni t Port St at Count PBSYFr anes
connUni t Port St at Count FRITFr anmes
connUni t Port St at Count PRITFr anmes
12.3. Nanme Server (bjects
A table of Nane Server infornmation was present in
the Fi bre Channel Managenent Integration M B [ M B-FA].
That information is not currently represented in this MB
because this MB is already quite |arge,
and a set of Name Server objects are expected to be
defined in a separate (new) M B.
12. 4. Additional Objects

Support for Class F traffic, including 32-bit octet and frane
counters, has been added.

13. Conparison to RFC 2837
This MB is a superset of RFC 2837, except for the foll ow ng:
- the fcFed asslAccounti ngG oup group i s obsol ete,
- fcFxPort Connect edNxPort, fcFxPortFcphVersi onHi gh,
f cFxPort FcphVer si onLow, fcFxPort FcphVer si onAgr eed,
f cFxPort St ackedConnMbdeAgr eed, fcFxPortl nterm xSuppAgr eed,
f cFxPort CapSt ackedConnMbde, and fcFxPort Capl ntermnmi x are obsol et e,
- fcFxPortBbCredit and fcFxPortRxBuf Size are per attached Nx_Port,
- fcFxPortBbCreditAvail able is epheneral,

- fcFeModul eTable is nostly contained in the entPhysical Tabl e,

- fcFxPort PhysAdnmi nSt at us, fcFxPort PhysOper Status, and
f cFxPor t PhysLast Change have equi val ents in the ifTable.
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This docunment is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights
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pertain to the inplenentation or use of the technol ogy described in
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http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
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rights that may cover technology that may be required to inpl enent
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