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Abstract
This meno defines an extension to the Managenment |nfornation Base
(MB) for use with network nanagement protocols in TCP/IP-based
internets. In particular, it defines the objects for managi ng the
operations of the Fabric El enment portion of the Fibre Channel
St andar ds.
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1. The SNWP Managenent Framewor k

The SNWVP Managenent Franmework presently consists of five ngjor
conmponent s:

(0]

(o]

An overall architecture, described in RFC 2571 [1].

Mechani sns for describing and nam ng objects and events for the
pur pose of nmanagenment. The first version of this Structure of
Managenment Information (SM) is called SMvl and described in STD
16, RFC 1155 [2], STD 16, RFC 1212 [3] and RFC 1215 [4]. The
second version, called SMv2, is described in STD 58, RFC 2578
[5], STD 58, RFC 2579 [6] and STD 58, RFC 2580 [7].

Message protocols for transferring managenment information. The
first version of the SNWP nessage protocol is called SNMPv1l and
described in STD 15, RFC 1157 [8]. A second version of the SNWP
message protocol, which is not an Internet standards track
protocol, is called SNWPv2c and described in RFC 1901 [9] and RFC
1906 [10]. The third version of the nessage protocol is called
SNMPv3 and described in RFC 1906 [10], RFC 2572 [11] and RFC 2574
[12].

Prot ocol operations for accessing nmanagenent information. The
first set of protocol operations and associated PDU formats is
described in STD 15, RFC 1157 [8]. A second set of protocol
operations and associated PDU formats is described in RFC 1905
[13].

A set of fundanental applications described in RFC 2573 [14] and
t he vi ew based access control nechani sm described in RFC 2575
[15].

A nore detailed introduction to the current SNVP Management Framework
can be found in RFC 2570 [16].

Teow
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Managed objects are accessed via a virtual information store, terned
t he Managenent Information Base or MB. (bjects in the MB are
defined using the nmechani sns defined in the SM.

This meno specifies a MB nodule that is conpliant to the SMv2. A

M B conforming to the SMvl can be produced through the appropriate
translations. The resulting translated MB nust be senantically
equi val ent, except where objects or events are onmtted because no
translation is possible (use of Counter64). Some machi ne readabl e
information in SMv2 will be converted into textual descriptions in
SM vl during the transl ation process. However, this | oss of machine
readabl e information is not considered to change the senmantics of the
M B.

2. Overview

A Fibre Channel Fabric is an entity which interconnects Node Ports
(N _Ports) or Node Loop Ports (NL_Ports). It provides transport and
routing functions. In essence, a Fabric is a network of N Ports
and/or NL_Ports to comunicate with one another. A Fabric is
conmposed of one or nore Fabric Elenment that are interconnected via
Inter-element Links (IEL). A Fabric Element is the smallest unit of
a Fabric that neets the definition of a Fabric. It nust consist of
at least three external ports to connect to either N Ports, NL Ports
or other Fabric Elenents. |In general, a Fabric El enent port may be
of one of the follow ng types:

(1) F_Port, a fabric port to connect to an N Port ([17], [21], [22]);

(2) FL_Port, a fabric port that also supports a FC Arbitrated Loop
consisting of one or nore NL_Ports ([20], [24]).

(3) E_Port, an expansion port to connect to another Fabric El enment
([18], [23]);

This meno shall define objects related to a Fabric Elenent, its
F Ports and FL _Ports. (Objects related to other types of FC ports
shal |l be defined in future

For the rest of the docunent, the term "FxPort", will be used to
refer to both F_Port and FL _Port where the distinction is not
necessary. The term "NxPort" will be used to refer to both N Port
and NL_Port in the simlar fashion
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2. 1. Managenent View of a Fabric El enent

From t he managenment perspective, it is helpful to view a Fabric

El ement to be consisting of multiple "nodules". Each nodule is a
groupi ng, either physical or |ogical, of one or nore ports that may
be managed as a sub-entity within the Fabric El enent.

Thi s nodul e mapping is reconmended but optional. A vendor may el ect
to put all ports into a single nodule, or to divide the ports into
nmodul es that do not match physical divisions.

The object fcFeMdul eCapacity indicates the maxi nrum nunber of nodul es
that a given Fabric Elenment nmay contain. This value nust renmain
constant from one nmanagenment restart to the next.

Each nodule is uniquely identified by a nodul e nunmber in the range of
1 through fcFeMdul eCapacity inclusive. Mdules may come and go

wi t hout causing a managenent reset (of sysUpTine), and nay be
sparsely nunbered within the Fabric Elenent. That is, the nodule
numbering is not required to be contiguous. For instance, if a
nmodul e i s nmapped physically to a field-replaceable card and in a 13-
card cage Fabric Elenent, cards 3, 5, 6 and 7 nmay be installed. The
vendor may choose to | abel themas nodules 3, 5, 6 and 7
respectively. In this exanple, the value of fcFeMdul eCapacity is
13. Note that the object fcFeMdul eLast Change acts as the

di scontinuity indicator for all counter objects in this MB.

A Fabric Element may al so provide a proxy managenent on behal f of
anot her managenent entity by presenting it as one of its Fabric
El ement nodul es.

The obj ect fcFeMddul eFxPort Capacity indicates the nmaxi mum nunber of
ports that a given nodule may contain. The val ue of

f cFeModul eFxPort Capacity must not change for a given nodul e.

However, a nodule may be deleted fromthe Fabric El enent and repl aced
with a nodul e containing a different nunber of ports. The val ue of

f cFeModul eLast Change will indicate that a change took pl ace.

Each port within the Fabric Elenent is uniquely identified by a
conbi nati on of nodul e i ndex and port index, where port index is an
integer in the range (1..fcFeMdul eFxPortCapacity). As with nodul es
within a Fabric Element, ports within a nodule nmay be sparsely
nunbered. That is the port nunbering is not required to be
contiguous. Likew se, ports may cone and go within a nodul e without
causi ng a nmanagenent reset.
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In ternms of attachnent, an F Port will be attached to another N Port;

and an FL_Port will be attached to one or up to 126 NL_Ports. In
general, an FxPort may be attached to one or nmore NxPorts. Each
NxPort associated with an FxPort will be uniquely identified by a

conmbi nati on of nodul e i ndex, FxPort index and NxPort index. An
NxPort index is an integer in the range (1..126). The follow ng
diagramillustrates the managenent view of a Fabric El enent.

H

B e e e e + #
# | Mdule 1 [1] .o [i] | #
2 e e e e aeiaoo-- + #
# 00O #
2 . e e e + #
# | Module MJ[1] [n] | #
- - e e eeee- A #
# | #

One or nore NxPorts { 1] [L] }<—|+
where "i", "n", "M and "L" are sone arbitrary sanple integer val ues

and "L" nust be | ess than 127.
2.2. Structure of the Fabric Elenent MB

This meno assunes that a Fabric Elenment has an SNWP entity associ ated
with its nmanaged objects. The nanaged objects are divided as foll ow

- the Configuration group
- the Status group

- the Error group

- the Accounting group

- the Capability group

In each group, scalar objects and table entries are defined.

The Configuration group contains configuration and service paraneters
for the Fabric El enent, nodul es and the FxPorts.

The Qperation group contains the operational status and paraneters of
an FxPort. The group al so contains the service parameters that have
been established between the FxPort and its attached NxPort, if
appl i cabl e.

The Error group contains counters tracking various types of errors
detected by each FxPort. The information rmay be used for diagnostics
and/or to derive the quality of the Iink between an FxPort and one or
nore attached NxPorts.
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The Accounting group contains statistic data suitable for deriving
accounting and performance i nformation.

The Capability group contains paraneters indicating the inherent
capability of the Fabric El enment and each FxPort.

3. Object Definitions

FI BRE- CHANNEL- FE-M B DEFI NI TIONS :: = BEGA N
| MPORTS

MODULE- | DENTI TY, OBJECT- TYPE,

Unsi gned32, Counter32, Gauge32, Integer32, nib-2
FROM SNWPv2- SM

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

SnnpAdmi nStri ng
FROM SNWVP- FRAVEWORK- M B -- rfc2571

MODULE- COVPLI ANCE, OBJECT- GROUP
FROM SNWVPv2- CONF;

fcFeM B MODULE- | DENTI TY
LAST- UPDATED "200005180000Z"
ORGANI ZATI ON "I ETF | PFC Wor ki ng Group”
CONTACT- | NFO "Kha Sin Teow
Br ocade Communi cati ons Syst ens,
1901 Guadal upe Par kway,
San Jose, CA 95131
US A
Tel: +1 408 487 8180
Fax: +1 408 487 8190
Emai | : khasi n@r ocade. COM

WG Mailing list:ipfc@tandards. gadzoox.com
To Subscribe: ipfc-request @tandards. gadzoox. com
I n Body: subscribe”

DESCRI PTION "The M B nodul e for Fi bre Channel Fabric El enent."
REVI SI ON "200005180000Z"
DESCRI PTION "I nitial revision, published as RFC 2837."

c:={ mb-2 75}
fcFeM BObj ects OBJECT IDENTIFIER ::= { fcFeMB 1 }
--  Note:
-- fcFeM BConformance OBJECT IDENTIFIER ::= { fcFeMB 2 }

-- see at the end of the npdul e

-- Goups under fcFeM Bbjects
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fcFeConfig OBJECT IDENTIFIER ::= { fcFeM Bbjects 1}
fcFeSt at us OBJECT IDENTIFIER ::= { fcFeM Bbjects 2 }
fcFeError OBJECT IDENTIFIER ::= { fcFeM Bbjects 3 }
f cFeAccounti ng OBJECT IDENTIFIER ::= { fcFeM BObjects 4 }
fcFeCapabilities OBJECT IDENTIFIER ::= { fcFeM BObjects 5 }
-- Textual Conventions
M1 I1iSeconds ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents tine unit value in mlliseconds."
SYNTAX Unsi gned32
M croSeconds ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents tine unit value in mcroseconds."
SYNTAX Unsi gned32
FcNanel d :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents the Worl dwi de Name associated with
a Fibre Channel (FC) entity."
SYNTAX OCTET STRING (SIZE (8))
FcAddressl d ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents Fibre Channel Address ID, a 24-bit
val ue uni que within the address space of a Fabric."
SYNTAX OCTET STRING (SIZE (3))
FcRxDat aFi el dSi ze ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents the receive data field size of an
NxPort or FxPort."
SYNTAX I nt eger 32 (128..2112)
FcBbCredit ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents the buffer-to-buffer credit of an
NxPort or FxPort."
SYNTAX I nt eger 32 (0..32767)
FcphVer si on :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents the version of FC-PH supported by an
NxPort or FxPort."
SYNTAX I nteger 32 (0..255)
FcSt ackedConnMode :: = TEXTUAL- CONVENTI ON
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STATUS current
DESCRI PTI ON "Represents an enunerated value used to indicate
the Cass 1 Stacked Connect Mdde supported by
an NxPort or FxPort."
SYNTAX | NTEGER {
none(1),
transparent (2),
| ockedDown( 3)
}
FcCosCap ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON "Represents the class of service capability of an
NxPort or FxPort."
SYNTAX BITS { classF(0), class1(1), class2(2), class3(3),
cl ass4(4), class5(5), class6(6) }

FcFeModul eCapacity :

STATUS
DESCRI PTI ON

SYNTAX

FcFeFxPort Capacity ::

STATUS
DESCRI PTI ON

SYNTAX

FcFeMbdul el ndex

STATUS
DESCRI PTI ON
SYNTAX

FcFeFxPort | ndex :

STATUS
DESCRI PTI ON
SYNTAX

FcFeNxPort | ndex

STATUS
DESCRI PTI ON
SYNTAX

FcBbCr edi t Mbdel

STATUS
DESCRI PTI ON
SYNTAX

Teow

: = TEXTUAL- CONVENTI ON

current

"Represents the maxi rum nunber of nodul es within
a Fabric El enent."

Unsi gned32

= TEXTUAL- CONVENTI ON

current

"Represents the maxi mum nunber of FxPorts within
a nodul e.”

Unsi gned32

1= TEXTUAL- CONVENTI ON
current

"Represents the nodul e i ndex within a conceptual table."
Unsi gned32

: = TEXTUAL- CONVENTI ON

current

"Represents the FxPort index within a conceptual table."
Unsi gned32

;= TEXTUAL- CONVENTI ON

current

"Represents the NxPort index within a conceptual table."

I nteger32 (1..126)

: = TEXTUAL- CONVENTI ON
current
"Represents the BB Credit nodel of an FxPort."
I NTEGER { regular(1l), alternate (2) }
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The Configuration group

This group consists of scalar
It contains the configuration
of the Fabric El enent and the
The group represents a set of
t he Fabric El enent

f cFeFabri cNanme OBJECT- TYPE
SYNTAX FcNanel d
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

or an FxPort to support

El enrent M B May 2000

obj ects and tabl es.

and service paraneters
FxPorts.

paraneters associated with
its NxPorts.

"The Nanme_ldentifier of the Fabric to which this Fabric

El enent bel ongs. "
::={ fcFeConfig 1}

f cFeEl emrent Nanme OBJECT- TYPE
SYNTAX FcNanel d
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"The Nanme_ldentifier of the Fabric El enent."”

.= { fcFeConfig 2 }

f cFeModul eCapaci ty OBJECT- TYPE
SYNTAX
MAX- ACCESS
STATUS
DESCRI PTI ON

read-only
current

FcFeMbdul eCapacity

"The maxi mum nunber of nodules in the Fabric El enent,
regardl ess of their current state.”

::={ fcFeConfig 3}

The Modul e Tabl e.

-- This table contains one entry for each nodul e,

-- information of the nodul es.
f cFeMbdul eTabl e OBJECT- TYPE
SYNTAX
MAX- ACCESS
STATUS
DESCRI PTI ON
"A table that contains,
Fabric El enent,
::={ fcFeConfig 4 }

not - accessi bl e
current

f cFeModul eEntry OBJECT- TYPE

Teow

St andards Track

SEQUENCE OF FcFeMbdul eEntry

one entry for each nodule in the
i nformati on of the nodul es.”
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SYNTAX FcFeModul eEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry containing the configuration paraneters of a
nodul e. "

| NDEX { fcFeModul el ndex }
.= { fcFeMdul eTable 1 }

FcFeModul eEntry :: =
SEQUENCE {

f cFeMbdul el ndex
FcFeModul el ndex,

f cFeMbdul eDescr
SnnpAdmi nStri ng,

f cFeModul ehj ect I D
OBJECT | DENTI Fl ER,

f cFeModul eOper St at us
| NTEGER,

f cFeModul eLast Change
Ti meSt anp,

f cFeModul eFxPort Capacity
FcFeFxPort Capacity,

f cFeMbdul eNane
FcNanel d

}

f cFeModul el ndex OBJECT- TYPE
SYNTAX FcFeMbdul el ndex
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This object identifies the nmodule within the Fabric El enent
for which this entry contains information. This value is
never greater than fcFeMdul eCapacity."”
.= { fcFeModul eEntry 1 }

f cFeMbdul eDescr OBJECT- TYPE
SYNTAX SnnpAdmi nStri ng
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A textual description of the nodule. This value should
i nclude the full nanme and version identification of the
nodul e. "
::={ fcFeMdul eEntry 2 }
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f cFeModul ebj ect | D OBJECT- TYPE
SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The vendor’s authoritative identification of the nodule.
This value nay be allocated within the SM enterprises
subtree (1.3.6.1.4.1) and provides a straight-forward and
unamnbi guous neans for determnining what kind of nodule is
bei ng managed.

For exanple, this object could take the val ue
1.3.6.1.4.1.99649.3.9 if vendor 'Neufe Inc.’ was assigned
the subtree 1.3.6.1.4.1.99649, and had assigned the
identifier 1.3.6.1.4.1.99649.3.9 to its ’'FeFi Fo-16
Pl ugl nCard.’ "

::={ fcFeMdul eEntry 3}

f cFeModul eOper St at us OBJECT- TYPE

SYNTAX | NTEGER {
online (1), -- functiona
offline (2), -- not available
testing (3), -- under testing
faulty (4) -- defective

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object indicates the operational status of the nodule:
online(l) the nodul e is functioning properly;
offline(2) the nodule is not avail abl e;
testing(3) the nodule is under testing; and
faul ty(4) the nmodul e is defective in sone way."
::={ fcFeMdul eEntry 4 }

f cFeModul eLast Change OBJECT- TYPE
SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"Thi s object contains the value of sysUpTi ne when the nodul e
entered its current operational status. A value of zero
i ndi cates that the operational status of the nodul e has not
changed since the agent last restarted.”
::={ fcFeMdul eEntry 5 }

f cFeModul eFxPort Capacity OBJECT- TYPE
SYNTAX FcFeFxPort Capacity
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MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of FxPort that can be contained within the
nmodul e. Wthin each nodule, the ports are uni quely nunbered
in the range from 1l to fcFeMdul eFxPort Capacity inclusive.
However, the nunbers are not required to be contiguous."

.= { fcFeMdul eEntry 6 }

f cFeMbodul eName OBJECT- TYPE

SYNTAX FcNanel d
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"The Nanme_ldentifier of the nodule."”
::={ fcFeMdul eEntry 7 }

-- the FxPort Configuration Table.
-- This table contains, one entry for each FxPort,
-- configuration paraneters of the ports.

f cFxPort Tabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each FxPort in the
Fabric El enent, configuration and service paraneters of the
FxPorts."

.= { fcFeConfig 5}

fcFxPort Entry OBJECT- TYPE

SYNTAX FcFxPort Entry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An entry containing the configuration and service paraneters
of a FxPort."
I NDEX { fcFeMdul el ndex, fcFxPortlndex }
::={ fcFxPortTable 1 }

FcFxPortEntry :: =
SEQUENCE {
f cFxPor t | ndex
FcFeFxPort | ndex,
f cFxPor t Nanme
FcNanel d,
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-- FxPort conmon service paraneters
f cFxPor t FcphVer si onHi gh
FcphVer si on,
f cFxPor t FcphVer si onLow
FcphVer si on,
f cFxPort BbCredi t
FcBbCredit,
f cFxPor t RxBuf Si ze
FcRxDat aFi el dSi ze,
f cFxPort Rat ov
M1 Ii Seconds,
f cFxPor t Edt ov
M 11i Seconds,
-- FxPort class service paraneters
f cFxPor t CosSupport ed
FcCosCap,
fcFxPort | nterm xSupport ed
Trut hval ue,
f cFxPort St ackedConnMode
FcSt ackedConnMbde,
fcFxPort C ass2SeqDel i v
Tr ut hval ue,
f cFxPort O ass3SeqDel i v
Trut hval ue,
-- other configuration paraneters
f cFxPor t Hol dTi ne
M croSeconds

}

f cFxPort | ndex OBJECT- TYPE
SYNTAX FcFeFxPor t | ndex
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON
"This object identifies the FxPort within the nodule. This
nunber ranges from1 to the val ue of fcFeMdul ePort Capacity
for the associ ated nodul e. The val ue renmai ns constant for
the identified FxPort until the nodule is re-initialized."
c:={ fcFxPortEntry 1 }

f cFxPor t Name OBJECT- TYPE

SYNTAX FcNanel d
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The Worl d_wi de Nane of this FxPort. Each FxPort has a
uni que Port World_wi de Nane within the Fabric."
::={ fcFxPortEntry 2 }
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-- FxPort conmon service paraneters

f cFxPor t FcphVer si onHi gh OBJECT- TYPE
SYNTAX FcphVer si on
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The highest or nost recent version of FC-PH that the FxPort
is configured to support."
::={ fcFxPortEntry 3}

f cFxPor t FcphVer si onLow OBJECT- TYPE
SYNTAX FcphVer si on
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The | owest or earliest version of FC-PH that the FxPort is
configured to support."
::={ fcFxPortEntry 4 }

f cFxPort BbCredit OBJECT- TYPE
SYNTAX FcBbCredi t
UNI TS "buf fers”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The total number of receive buffers available for holding
G ass 1 connect-request, Class 2 or 3 frames fromthe

attached NxPort. It is for buffer-to-buffer flow control
in the direction fromthe attached NxPort (if applicable)
to FxPort."

.= { fcFxPortEntry 5}

f cFxPor t RxBuf Si ze OBJECT- TYPE
SYNTAX FcRxDat aFi el dSi ze
UNI TS "byt es"”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The largest Data_Field Size (in octets) for an FT_1 frane
that can be received by the FxPort."
::={ fcFxPortEntry 6 }

f cFxPort Rat ov OBJECT- TYPE

SYNTAX M1l i Seconds
UNI TS "mlliseconds"
MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"The Resource_Allocation_Ti neout Value configured for the
FxPort. This is used as the tineout value for deternining
when to reuse an NxPort resource such as a

Recovery_Qualifier. It represents E D TOV (see next
object) plus twice the maxinumtine that a frane nay be
del ayed within the Fabric and still be delivered."

o= { fcFxPortEntry 7 }

f cFxPor t Edt ov OBJECT- TYPE

SYNTAX M1 1i Seconds
UNI TS "mlliseconds"”
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The E_D TOV val ue configured for the FxPort. The
Error_Detect Tineout Value is used as the tineout value for
detecting an error condition."

::={ fcFxPortEntry 8 }

-- FxPort class service paraneters

f cFxPort CosSupported OBJECT- TYPE

SYNTAX FcCosCap
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"A value indicating the set of C asses of Service supported
by the FxPort."
::={ fcFxPortEntry 9 }

fcFxPort | nterm xSupported OBJECT- TYPE

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

"A flag indicating whether or not the FxPort supports an
I nterni xed Dedi cated Connection."
::={ fcFxPortEntry 10 }

f cFxPort St ackedConnMode OBJECT- TYPE
SYNTAX FcSt ackedConnMode
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A value indicating the node of Stacked Connect supported by
the FxPort."
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::={ fcFxPortEntry 11 }

fcFxPort d ass2SeqDel i v OBJECT- TYPE

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

"A flag indicating whether or not dass 2 Sequenti al
Delivery is supported by the FxPort."
::={ fcFxPortEntry 12 }

fcFxPort d ass3SeqDel i v OBJECT- TYPE

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

"A flag indicating whether or not Cass 3 Sequenti al
Delivery is supported by the FxPort."
::={ fcFxPortEntry 13 }

-- other FxPort paraneters

f cFxPor t Hol dTi me OBJECT- TYPE

SYNTAX M cr oSeconds
UNI TS "m croseconds"
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The maximumtinme (in mcroseconds) that the FxPort shall
hold a frane before discarding the franme if it is unable to
deliver the frame. The value 0 nmeans that the FxPort does
not support this paraneter.”

::={ fcFxPortEntry 14 }

-- the Status group

-- This group consists of tables that contains operational
-- status and established service paraneters for the Fabric
-- Elenent and the attached NxPorts.

-- The FxPort Status table
-- This table contains, one entry for each FxPort,
-- the operational status and paraneters of the FxPorts.

fcFxPort St at usTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF FcFxPort Stat uséntry
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MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"A table that contains, one entry for each FxPort in the
Fabric El enent, operational status and paraneters of the
FxPorts."
.= { fcFeStatus 1}

fcFxPort St at usEntry OBJECT- TYPE

SYNTAX FcFxPort St at uséntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON
"An entry containing operational status and paranmeters of a
FxPort."

AUGMENTS { fcFxPortEntry }
1= { fcFxPortStatusTable 1 }

FcFxPort StatusEntry :: =
SEQUENCE {
fcFxPort| D
FcAddr essl d,
f cFxPort BbCr edi t Avai | abl e

Gauge32,
f cFxPor t Oper Mode
| NTEGER,
f cFxPor t Adm nMbde
| NTEGER
}

f cFxPort | D OBJECT- TYPE
SYNTAX FcAddressl d
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The address identifier by which this FxPort is identified

within the Fabric. The FxPort nay assign its address

identifier to its attached NxPort(s) during Fabric Login."
c:={ fcFxPortStatusEntry 1 }

f cFxPort BbCr edi t Avai | abl e OBJECT- TYPE
SYNTAX Gauge32
UNI TS "buf fers"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of buffers currently available for receiving
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franes fromthe attached port in the buffer-to-buffer flow
control. The value should be less than or equal to
fcFxPortBbCredit."

c:={ fcFxPortStatusEntry 2 }

f cFxPor t Oper Mode OBJECT- TYPE

SYNTAX | NTEGER { unknown(1), fPort(2), flPort(3) }
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The current operational node of the FxPort."
.= { fcFxPortStatusEntry 3 }

f cFxPor t Adm nMbde OBJECT- TYPE

SYNTAX | NTEGER { fPort(2), flPort(3) }
MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"The desired operational node of the FxPort."
c:={ fcFxPortStatusEntry 4 }

-- the FxPort Physical Level table

-- This table contains, one entry for each FxPort in the

-- Fabric Elenent, the physical |evel status and paraneters
-- of the FxPorts.

f cFxPort PhysTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcFxPort PhysEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each FxPort in the
Fabric El enent, physical level status and paraneters of the
FxPorts."

::={ fcFeStatus 2}

f cFxPort PhysEnt ry OBJECT- TYPE

SYNTAX FcFxPort PhysEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry containing physical |evel status and paraneters of
a FxPort."

AUGMVENTS { fcFxPortEntry }
::={ fcFxPortPhysTable 1 }

FcFxPort PhysEntry :: =
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SEQUENCE {

f cFxPor t PhysAdni nSt at us
| NTEGER,

f cFxPor t PhysQper St at us
| NTEGER,

f cFxPor t PhysLast Change
Ti meSt anp,

f cFxPort PhysRt t ov
M I1i Seconds

}

f cFxPor t PhysAdni nSt at us OBJECT- TYPE
SYNTAX | NTEGER {
online (1), -- place port online
offline (2), -- take port offline
testing (3) -- initiate test procedures

}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"The desired state of the FxPort. A managenent station nmay
pl ace the FxPort in a desired state by setting this object
accordingly. The testing(3) state indicates that no
operational frames can be passed. Wen a Fabric El enent
initializes, all FxPorts start w th fcFxPortPhysAdni nStat us
in the offline(2) state. As the result of either explicit
managenent action or per configuration infornmation
accessi ble by the Fabric El enent, fcFxPortPhysAdm nStat us
is then changed to either the online(1l) or testing(3)
states, or rermains in the offline state."
;.= { fcFxPortPhysEntry 1 }

f cFxPor t PhysQper St at us OBJECT- TYPE

SYNTAX | NTEGER {
onl i ne (1), -- Login may proceed
of fline (2), -- Login cannot proceed
testing (3), -- port is under test
linkFailure (4) -- failure after online/testing

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The current operational status of the FxPort. The
testing(3) indicates that no operational frames can be
passed. |f fcFxPortPhysAdnmi nStatus is offline(2) then
f cFxPort PhysQper St at us shoul d be of fline(2). If
f cFxPort PhysAdni nStatus i s changed to online(l) then
f cFxPort PhysQper St at us shoul d change to online(1l) if the
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FxPort is ready to accept Fabric Login request fromthe
attached NxPort; it should proceed and renain in the |ink-
failure(4) state if and only if there is a fault that
prevents it fromgoing to the online(1l) state."

::={ fcFxPortPhysEntry 2 }

f cFxPor t PhysLast Change OBJECT- TYPE

SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The val ue of sysUpTine at the tine the FxPort entered its
current operational status. A value of zero indicates that
the FxPort’s operational status has not changed since the
agent |ast restarted."

::={ fcFxPortPhysEntry 3 }

f cFxPort PhysRt t ov OBJECT- TYPE

SYNTAX M1l i Seconds
UNI TS "mlliseconds"
MAX- ACCESS read-wite
STATUS current

DESCRI PTI ON

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

::= { fcFxPortPhysEntry 4 }

-- The FxPort Fabric Login table

-- This table contains, one entry for each FxPort in the
-- Fabric Element, the Service Parameters that have been
-- established fromthe nost recent Fabric Login,

-- inplicit or explicit.

f cFxLogi nTabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each NxPort attached
to a particular FxPort in the Fabric El enent, services
paraneters established fromthe nost recent Fabric Login,
explicit or inplicit. Note that an FxPort nmay have one or
nore NxPort attached to it."

c:={ fcFeStatus 3}
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fcFxLogi nEntry OBJECT- TYPE

SYNTAX FcFxLogi nEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

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

| NDEX { fcFeModul el ndex, fcFxPortlndex, fcFxPortNxLogi nlndex }

::={ fcFxLogi nTable 1}

FcFxLogi nEntry ::=
SEQUENCE {

f cFxPor t NxLogi nl ndex
FcFeNxPor t | ndex,

f cFxPor t FcphVer si onAgr eed
FcphVer si on,

f cFxPor t NxPor t BbCr edi t
FcBbCredit,

f cFxPor t NxPor t RxDat aFi el dSi ze
FcRxDat aFi el dSi ze,

f cFxPor t CosSuppAgr eed
FcCosCap,

fcFxPort | nterm xSuppAgr eed
Trut hval ue,

f cFxPort St ackedConnModeAgr eed
FcSt ackedConnMbde,

fcFxPort O ass2SeqDel i vAgr eed
Tr ut hval ue,

f cFxPort O ass3SeqDel i vAgr eed
Trut hval ue,

f cFxPor t NxPor t Nane
FcNanel d,

f cFxPort Connect edNxPor t
FcAddr essl d,

f cFxPor t BbCr edi t Model
FcBbCr edi t Model

}

f cFxPort NxLogi nl ndex OBJECT- TYPE
SYNTAX FcFeNxPort | ndex
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"The object identifies the associated NxPort in the
attachnment for which the entry contains information."
::={ fcFxLoginEntry 1 }
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f cFxPor t FcphVer si onAgr eed OBJECT- TYPE
SYNTAX FcphVer si on
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The version of FC-PH that the FxPort has agreed to support
fromthe Fabric Login"
::={ fcFxLogi nEntry 2 }

f cFxPort NxPort BbCredi t OBJECT- TYPE
SYNTAX FcBbCredit
UNI TS "buf fers”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The total nunber of buffers available for holding Class 1
connect-request, Cass 2 or Class 3 frames to be
transnmitted to the attached NxPort. It is for buffer-to-
buffer flow control in the direction from FxPort to NxPort.
The buffer-to-buffer flow control nmechanismis indicated in
the respective fcFxPortBbCreditMdel."
::={ fcFxLoginEntry 3 }

f cFxPor t NxPor t RxDat aFi el dSi ze OBJECT- TYPE
SYNTAX FcRxDat aFi el dSi ze
UNI TS "byt es"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The Receive Data Field Size of the attached NxPort. This
obj ect specifies the largest Data Field Size for an FT_1
frame that can be received by the NxPort."
::= { fcFxLogi nEntry 4 }

f cFxPor t CosSuppAgr eed OBJECT- TYPE
SYNTAX FcCosCap
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A variable indicating that the attached NxPort has
requested the FxPort for the support of classes of services
and the FxPort has granted the request.”
::={ fcFxLoginEntry 5 }

fcFxPort | nt er m xSuppAgreed OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"A variable indicating that the attached NxPort has
requested the FxPort for the support of Intermnmi x and the
FxPort has granted the request. This flag is only valid if
Class 1 service is supported.”
::={ fcFxLoginEntry 6 }

f cFxPort St ackedConnMbdeAgr eed OBJECT- TYPE
SYNTAX FcSt ackedConnMode
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A variabl e indicating whether the FxPort has agreed to
support stacked connect fromthe Fabric Login. This is only
nmeani ngful if Cass 1 service has been agreed.”
::={ fcFxLoginEntry 7 }

fcFxPort O ass2SeqDel i vAgr eed OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A variabl e indicating whether the FxPort has agreed to
support O ass 2 sequential delivery fromthe Fabric Login.
This is only neaningful if Class 2 service has been
agreed. "
::={ fcFxLogi nEntry 8 }

f cFxPort O ass3SeqDel i vAgr eed OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A flag indicating whether the FxPort has agreed to support
O ass 3 sequential delivery fromthe Fabric Login. This is
only neaningful if Cass 3 service has been agreed."
::={ fcFxLoginEntry 9 }

f cFxPort NxPor t Name OBJECT- TYPE
SYNTAX FcNamel d
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The port name of the attached NxPort."
::= { fcFxLogi nEntry 10 }

f cFxPor t Connect edNxPort OBJECT- TYPE
SYNTAX FcAddr essli d
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MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The address identifier of the destination NxPort w th which
this FxPort is currently engaged in a either a Class 1 or
| oop connection. If this FxPort is not engaged in a
connection, then the value of this object is 000000 H."

::={ fcFxLogi nEntry 11 }

f cFxPor t BbCr edi t Model OBJECT- TYPE

SYNTAX FcBbCr edi t Mode
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"This object identifies the BB Credit nodel used by the
FxPort."

::={ fcFxLoginEntry 12 }

-- the Error group

-- This group consists of tables that contain information about

-- the various types of errors detected. The nmanagenent station
-- may use the information in this group to determ ne the

-- quality of the link between the FxPort and its attached NxPort.

-- the FxPort Error table

-- This table contains, one entry for each FxPort in the Fabric
-- Elenent, counters recording nunbers of errors detected

-- since the managenent agent re-initialized.

-- The first 6 columar objects after the port index corresponds
-- to the counters in the Link Error Status Bl ock

f cFxPort Error Tabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each FxPort, counters
that record the nunbers of errors detected."
c:={ fcFeError 1}

fcFxPort Error Entry OBJECT- TYPE

SYNTAX FcFxPortErrorEntry
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON

"An entry containing error counters of a FxPort."
AUGMENTS { fcFxPortEntry }
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::={ fcFxPortErrorTable 1 }

FcFxPortErrorEntry ::=
SEQUENCE {

f cFxPort Li nkFai | ures
Count er 32,

fcFxPort SyncLosses
Count er 32,

f cFxPort Si gLosses
Count er 32,

f cFxPort Pri nSeqProt oErrors
Count er 32,

f cFxPort | nval i dTxWor ds
Count er 32,

fcFxPortl nval i dCrcs
Count er 32,

fcFxPortDelinmterErrors
Count er 32,

f cFxPort Addr essl dErrors
Count er 32,

f cFxPort Li nkReset | ns
Count er 32,

f cFxPort Li nkReset Qut s
Count er 32,

fcFxPort d sl ns
Count er 32,

fcFxPortd sQut s
Count er 32

}

f cFxPort Li nkFai | ures OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of link failures detected by this FxPort."

= { fcFxPortErrorEntry 1}

f cFxPort SyncLosses OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of | oss of synchronization detected by the

FxPort."
:={ fcFxPortErrorEntry 2 }

Teow St andards Track

May 2000

[ Page 25]



RFC 2837 FC Fabric Element MB May 2000

f cFxPort Si gLosses OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of |oss of signal detected by the FxPort."
::={ fcFxPortErrorEntry 3 }

f cFxPort Pri nSeqPr ot oErrors OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of primtive sequence protocol errors detected
by the FxPort."
::={ fcFxPortErrorEntry 4 }

fcFxPort | nval i dTxWords OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of invalid transm ssion word detected by the
FxPort."

::={ fcFxPortErrorEntry 5 }

fcFxPortlnval i dCrcs OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of invalid CRC detected by this FxPort."
c:={ fcFxPortErrorEntry 6 }

fcFxPortDelimterErrors OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Delimter Errors detected by this FxPort."
:={ fcFxPortErrorEntry 7 }

f cFxPor t Addr essl dErrors OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of address identifier errors detected by this
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FxPort."
::={ fcFxPortErrorEntry 8 }

f cFxPort Li nkReset | ns OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Link Reset Protocol received by this FxPort
fromthe attached NxPort."
:={ fcFxPortErrorEntry 9 }

f cFxPort Li nkReset Qut s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Link Reset Protocol issued by this FxPort to
the attached NxPort."
::={ fcFxPortErrorEntry 10 }

fcFxPortd sl ns OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Ofline Sequence received by this FxPort."
::={ fcFxPortErrorEntry 11 }

fcFxPort A sQuts OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Ofline Sequence issued by this FxPort."
::={ fcFxPortErrorEntry 12 }

-- Accounting G oups:

-- (1) dass 1 Accounting G oup,

-- (2) dass 2 Accounting Goup, and

-- (3) Cass 3 Accounting G oup.

-- Each group consists of a table that contains accounting
-- information for the FxPorts in the Fabric El enment.

-- the Cass 1 Accounting table
-- This table contains, one entry for each FxPort in the Fabric
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El enent, Counter32s for certain types of events occurred in the

-- the FxPorts since the the managenent agent has re-initialized.

f cFxPort ClAccount i ngTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcFxPort ClAccountingEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each FxPort in the
Fabric Elenent, Class 1 accounting information recorded
since the managenent agent has re-initialized."

{ fcFeAccounting 1 }

f cFxPort CLAccount i ngEnt ry OBJECT- TYPE

SYNTAX FcFxPort CLAccounti ngEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry containing dass 1 accounting information for each
FxPort."

AUGMVENTS { fcFxPortEntry }
{ fcFxPort ClAccountingTable 1 }

FcFxPort ClAccountingEntry :: =

Teow

SEQUENCE {

f cFxPor t C11 nFr anes
Count er 32,

f cFxPor t C1Qut Fr anes
Count er 32,

f cFxPort Cll nCct et s
Count er 32,

fcFxPort ClQut Cctets
Count er 32,

f cFxPort C1Di scards
Count er 32,

f cFxPor t CLFbsyFr anes
Count er 32,

f cFxPort C1Frj t Frames
Count er 32,

f cFxPor t C11 nConnecti ons
Count er 32,

f cFxPor t C1Qut Connecti ons
Count er 32,

f cFxPort C1ConnTi ne
M1 1i Seconds
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f cFxPort Cll nFrames OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 1 franes (other than O ass 1 connect-
request) received by this FxPort fromits attached NxPort."
::= { fcFxPort ClAccountingEntry 1 }

f cFxPort ClCQut Fr anes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 1 frames (other than O ass 1 connect-
request) delivered through this FxPort to its attached
NxPort."
::={ fcFxPortClAccountingEntry 2 }

f cFxPort Cll nCct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 1 frane octets, including the frame
delinmters, received by this FxPort fromits attached
NxPort."
::={ fcFxPortClAccountingEntry 3 }

f cFxPort ClQut Cct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 1 frame octets, including the frame
delinmters, delivered through this FxPort its attached
NxPort."
::= { fcFxPort ClAccounti ngEntry 4 }

f cFxPort C1Di scards OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 1 franmes discarded by this FxPort."
::={ fcFxPortClAccountingEntry 5 }

f cFxPort ClLFbsyFrames OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of F_BSY franmes generated by this FxPort agai nst
O ass 1 connect-request.”
{ fcFxPort ClAccountingEntry 6 }

f cFxPort C1Frj t Frames OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of F RIT franes generated by this FxPort agai nst
Cl ass 1 connect-request."”
{ fcFxPort ClAccountingEntry 7 }

f cFxPort C1l nConnect i ons OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of Class 1 connections successfully established
in which the attached NxPort is the source of the connect-
request."”

{ fcFxPort ClAccountingEntry 8 }

f cFxPor t C1Qut Connecti ons OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of Cass 1 connections successfully established
in which the attached NxPort is the destination of the
connect -request."

{ fcFxPort ClAccountingEntry 9 }

f cFxPort C1ConnTi ne OBJECT- TYPE

Teow

SYNTAX M1l i Seconds
UNI TS "mlliseconds"
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The cunul ative tinme that this FxPort has been engaged in
Class 1 connection. The anount of time is counted from
after a connect-request has been accepted until the
connection is disengaged, either by an EORdt or Link
Reset . "
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::={ fcFxPortClAccountingEntry 10 }

-- the Cass 2 Accounting table

-- This table contains, one entry for each FxPort in the Fabric

-- Elenent, Counter32s for certain types of events occurred in the
-- the FxPorts since the the nmanagenent agent has re-initialized.

f cFxPort C2Account i ngTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcFxPort C2AccountingEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each FxPort in the
Fabric Elenent, Class 2 accounting information recorded
since the managenent agent has re-initialized."
::={ fcFeAccounting 2 }

f cFxPort C2Account i ngEnt ry OBJECT- TYPE

SYNTAX FcFxPort C2Accounti ngEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry containing ass 2 accounting information for each
FxPort."

AUGMVENTS { fcFxPortEntry }
::={ fcFxPort C2AccountingTable 1 }

FcFxPort C2AccountingEntry :: =
SEQUENCE {
f cFxPor t C2I nFr anes
Count er 32,

f cFxPor t C2Qut Fr anes
Count er 32,

f cFxPort C2I nCct et s
Count er 32,

f cFxPort C2Qut Cct et s
Count er 32,

f cFxPort C2Di scar ds
Count er 32,

f cFxPor t C2FbsyFr anes
Count er 32,

f cFxPort C2Frj t Frames
Count er 32

}
f cFxPort C21 nFranmes OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 2 frames received by this FxPort from
its attached NxPort."
.. = { fcFxPort C2AccountingEntry 1 }

f cFxPort C2Qut Frames OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 2 franes delivered through this FxPort
to its attached NxPort."
::={ fcFxPort C2AccountingEntry 2 }

fcFxPort C2I nCct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 2 franme octets, including the frame
delimters, received by this FxPort fromits attached
NxPort."
.= { fcFxPort CAccountingEntry 3 }

fcFxPort C2Qut Cct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 2 frame octets, including the frame
delinmters, delivered through this FxPort to its attached
NxPort."
::= { fcFxPortC2AccountingEntry 4 }

f cFxPort C2Di scards OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 2 franes discarded by this FxPort."
.= { fcFxPort CAccountingEntry 5 }

f cFxPort C2FbsyFr ames OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
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STATUS current
DESCRI PTI ON
"The nunber of F_BSY franmes generated by this FxPort agai nst
Class 2 franmes."
::={ fcFxPortC2AccountingEntry 6 }

f cFxPort C2Frj t Frames OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of F RIT franes generated by this FxPort agai nst
Class 2 frames."
::= { fcFxPort C2Accounti ngEntry 7 }

-- the Cass 3 Accounting G oup

-- This table contains, one entry for each FxPort in the Fabric

-- Elenent, Counter32s for certain types of events occurred in the
-- the FxPorts since the nanagenent agent has re-initialized.

f cFxPort C3Account i ngTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcFxPort C3AccountingEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each FxPort in the
Fabric Elenent, Cass 3 accounting information recorded
since the managenent agent has re-initialized."
::={ fcFeAccounting 3}

f cFxPort C3Accounti ngEntry OBJECT- TYPE

SYNTAX FcFxPort C3Accounti ngEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry containing ass 3 accounting information for each
FxPort."

AUGMVENTS { fcFxPortEntry }
::={ fcFxPort C3AccountingTable 1 }

FcFxPort C3Accounti ngEntry :: =
SEQUENCE {
f cFxPor t C3I nFr anes
Count er 32,
f cFxPor t C3Qut Fr anes
Count er 32,
f cFxPort C3I nCct et s
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Count er 32,

f cFxPort C3Qut Cctets
Count er 32,

f cFxPort C3Di scar ds
Count er 32

}

f cFxPort C3I nFranes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 3 franes received by this FxPort from
its attached NxPort."
::= { fcFxPort C3AccountingEntry 1 }

f cFxPor t C3Qut Fr anes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 3 frames delivered through this FxPort
to its attached NxPort."
::={ fcFxPortC3AccountingEntry 2 }

f cFxPort C3l nCct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 3 frane octets, including the frame
delinmters, received by this FxPort fromits attached
NxPort."
::={ fcFxPort C3AccountingEntry 3 }

f cFxPort C3Qut Cct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of Class 3 franme octets, including the frame
delimters, delivered through this FxPort to its attached
NxPort."
::= { fcFxPort C3Accounti ngEntry 4 }

f cFxPort C3Di scards OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
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STATUS current
DESCRI PTI ON

"The nunber of Class 3 franes discarded by this FxPort
{ fcFxPort C3AccountingEntry 5 }

The Capability Group - consists of a table describing

i nformati on about what each FxPort is inherently capable
of operating or supporting.

A capability may be used, as expressed in its respective
obj ect value in the Configuration group.

f cFxPort CapTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FcFxPort CapEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"A table that contains, one entry for each FxPort, the
capabilities of the port within the Fabric El enent."
{ fcFeCapabilities 1}

f cFxPort CapEntry OBJECT- TYPE

SYNTAX FcFxPort CapEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry containing the Cap of a FxPort."
AUGMENTS { fcFxPortEntry }
{ fcFxPortCapTable 1 }

FcFxPort CapEntry :: =

Teow

SEQUENCE {

f cFxPor t CapFcphVer si onHi gh
FcphVer si on,

f cFxPor t CapFcphVer si onLow
FcphVer si on,

f cFxPor t CapBbCr edi t Max
FcBbCredit,

f cFxPort CapBbCredi t M n
FcBbCredit,

f cFxPor t CapRxDat aFi el dSi zeMax
FcRxDat aFi el dSi ze,

f cFxPor t CapRxDat aFi el dSi zeM n
FcRxDat aFi el dSi ze,

f cFxPor t CapCos
FcCosCap,

f cFxPort Capl nt er m x
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Tr ut hval ue,

f cFxPort CapSt ackedConnMode
FcSt ackedConnMbde,

f cFxPort Capd ass2SeqDel i v
Tr ut hVval ue,

f cFxPort Capd ass3SeqDel i v
Tr ut hval ue,

f cFxPor t CapHol dTi meMax
M cr oSeconds,

f cFxPor t CapHol dTi meM n
M cr oSeconds

}

f cFxPor t CapFcphVer si onHi gh OBJECT- TYPE
SYNTAX FcphVer si on
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The hi ghest or nost recent version of FC-PH that the FxPort
i s capabl e of supporting."”
c:={ fcFxPortCapEntry 1 }

f cFxPor t CapFcphVer si onLow OBJECT- TYPE
SYNTAX FcphVer si on
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The | owest or earliest version of FC-PH that the FxPort is
capabl e of supporting.”
::={ fcFxPortCapEntry 2 }

f cFxPort CapBbCr edi t Max OBJECT- TYPE
SYNTAX FcBbCr edi t
UNI TS "buf fers"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The maxi mum nunber of receive buffers available for hol ding
O ass 1 connect-request, Class 2 or Class 3 franmes fromthe
attached NxPort."
::={ fcFxPortCapEntry 3 }

f cFxPort CapBbCredi t M n OBJECT- TYPE
SYNTAX FcBbCredi t
UNI TS "buf fers"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

Teow St andards Track [ Page 36]



RFC 2837 FC Fabric Element MB May 2000

"The m ni mum nunber of receive buffers available for holding
C ass 1 connect-request, Class 2 or Class 3 franmes fromthe
attached NxPort."

::={ fcFxPortCapEntry 4 }

f cFxPor t CapRxDat aFi el dSi zeMax OBJECT- TYPE
SYNTAX FcRxDat aFi el dSi ze
UNI TS "byt es"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nmaxi mnum size in bytes of the Data Field in a frane that
the FxPort is capable of receiving fromits attached
NxPort."
::={ fcFxPortCapEntry 5 }

f cFxPor t CapRxDat aFi el dSi zeM n OBJECT- TYPE
SYNTAX FcRxDat aFi el dSi ze
UNI TS "byt es"”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The mininumsize in bytes of the Data Field in a frane that
the FxPort is capable of receiving fromits attached
NxPort."
::={ fcFxPort CapEntry 6 }

f cFxPort CapCos OBJECT- TYPE
SYNTAX FcCosCap
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A value indicating the set of Classes of Service that the
FxPort is capable of supporting.”
::={ fcFxPortCapEntry 7 }

fcFxPort Capl nterm x OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A flag indicating whether or not the FxPort is capable of
supporting the internmxing of Cass 2 and O ass 3 franes
during a Cass 1 connection. This flag is only valid if the
port is capable of supporting dass 1 service."
::={ fcFxPortCapEntry 8 }

f cFxPor t CapSt ackedConnMode OBJECT- TYPE
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SYNTAX FcSt ackedConnMode
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A value indicating the node of Stacked Connect request that
the FxPort is capable of supporting.”
::={ fcFxPortCapEntry 9 }

f cFxPort Capd ass2SeqDel i v OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A flag indicating whether or not the FxPort is capabl e of
supporting Cass 2 Sequential Delivery."
::={ fcFxPortCapEntry 10 }

f cFxPort Capd ass3SeqDel i v OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"A flag indicating whether or not the FxPort is capable of
supporting Cass 3 Sequential Delivery."
::={ fcFxPortCapEntry 11 }

f cFxPor t CapHol dTi neMax OBJECT- TYPE
SYNTAX M cr oSeconds
UNI TS "m croseconds”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The maxi mum holding tinme (in mcroseconds) that the FxPort
i s capabl e of supporting.”
1= { fcFxPortCapEntry 12 }

f cFxPor t CapHol dTi mreM n OBJECT- TYPE
SYNTAX M cr oSeconds
UNI TS "m croseconds”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The mininmum holding time (in mcroseconds) that the FxPort
i s capabl e of supporting."”
::={ fcFxPortCapEntry 13 }

-- conformance i nfornation
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f cFeM BConf or mance OBJECT | DENTI FI ER
f cFeM BConpl i ances OBJECT | DENTI FI ER : :
f cFeM BGr oups OBJECT | DENTI FI ER ::

{ fcFeMB 2 }

conmpl i ance statenents

f cFeM BM ni nunConpl i ance MODUL E- COVPLI ANCE

Teow

STATUS  current
DESCRI PTI ON
"The mi ni mum conpl i ance statement for SNMP entities
whi ch i npl ement the FI BRE- CHANNEL- FE-M B. "
MODULE -- this nodule
MANDATORY- GROUPS { fcFeConfi gG oup, fcFeStatusG oup,
fcFeErrorGroup }

OBJECT f cFeFabri cNane
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cFeEl ement Nane
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT f cFeMbdul eNane
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cFxPor t Adnmi nvbde
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cFxPor t PhysAdni nSt at us
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cFxPort PhysRt t ov
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cFxPor t BbCr edi t Mbdel
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
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{ fcFeM BConpliances 1 }

f cFeM BFul | Conpl i ance MODULE- COVPLI ANCE

Teow

STATUS current
DESCRI PTI ON

"The full conpliance statenent for SNVP entities

whi ch i npl enent the FI BRE- CHANNEL- FE-M B. "
MODULE -- this nodul e

MANDATORY- GROUPS { fcFeConfi gG oup, fcFeStatusG oup,
fcFeError G oup, fcFeCapabilitiesGoup }

GROUP fcFed assl1lAccounti ngG oup

DESCRI PTI ON
"This group is mandatory for all fibre channel
el ements which support class 1 franes."

CGROUP f cFed ass2Accounti ngG oup

DESCRI PTI ON
"This group is mandatory for all fibre channel
el ements whi ch support class 2 franes."

GROUP f cFed ass3Accounti ngG oup

DESCRI PTI ON
"This group is mandatory for all fibre channel
el ements which support class 3 franes."

OBJECT f cFeFabri cNane
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT f cFeEl ement Nane
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
OBJECT f cFeMbdul eNane
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
OBJECT f cFxPor t Adnmi nvbde
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.

OBJECT f cFxPor t PhysAdni nSt at us
M N- ACCESS read-only
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DESCRI PTI ON

"Wite access is not required.”
OBJECT f cFxPort PhysRt t ov
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT f cFxPor t BbCr edi t Mbdel
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
::={ fcFeM BConpliances 2 }

-- units of conformance
f cFeConfi g&Goup OBJECT- GROUP
OBJECTS { fcFeFabricNane, fcFeEl enent Nane, fcFeMdul eCapacity,
f cFeModul eDescr, fcFeMdul eQbj ect | D,
f cFeModul eQper St at us, fcFeMbdul eLast Change,
f cFeModul eFxPort Capacity, fcFeModul eNane,
f cFxPort Nanme, fcFxPortFcphVersi onHi gh,
f cFxPort FcphVer si onLow, fcFxPortBbCredit,
f cFxPort RxBuf Si ze, fcFxPort Ratov, fcFxPort Edtov,
f cFxPort CosSupported, fcFxPortlnterni xSupport ed,
f cFxPort St ackedConnMode, fcFxPortd ass2SeqDel i v,
fcFxPort d ass3SeqDel i v, fcFxPortHol dTi me }
STATUS current
DESCRI PTI ON
"A collection of objects providing the configuration and service
paraneters of the Fabric El enent, the nodul es, and FxPorts."
:={ fcFeM BG oups 1}

fcFeSt at usG oup OBJECT- GROUP

OBJECTS { fcFxPortl D, fcFxPortBbCreditAvail able,
f cFxPort Oper Mode, f cFxPort Adni nihbde,
f cFxPort PhysAdni nSt at us, fcFxPort PhysQOper St at us,
f cFxPor t PhysLast Change, fcFxPortPhysRttov,
f cFxPor t FcphVer si onAgr eed, fcFxPort NxPortBbCredit,
f cFxPor t NxPor t RxDat aFi el dSi ze, fcFxPort CosSuppAgr eed,
fcFxPort | nterm xSuppAgr eed,
f cFxPort St ackedConnMbdeAgr eed,
fcFxPort d ass2SeqDel i vAgr eed,
f cFxPort O ass3SeqDel i vAgr eed,
f cFxPor t NxPor t Name, fcFxPort Connect edNxPort,
f cFxPor t BbCr edi t Model }

STATUS current

DESCRI PTI ON
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"A collection of objects providing the operational status and
est abl i shed service paraneters for the Fabric El enent and the
attached NxPorts."

= { fcFeM BG oups 2 }

fcFeErrorGroup OBJECT- GROUP
OBJECTS { fcFxPortLinkFailures, fcFxPortSyncLosses,
f cFxPort Si gLosses, fcFxPort PrinSeqProtoErrors,
fcFxPortlnval i dTxWords, fcFxPortlnvalidCrcs,
fcFxPortDelimterErrors, fcFxPortAddressldErrors,
f cFxPort Li nkReset I ns, fcFxPortLi nkReset Quts,
fcFxPortd slns, fcFxPortd sQuts }
STATUS current
DESCRI PTI ON
"A collection of objects providing various error
statistics detected by the FxPorts."
::={ fcFeM BG oups 3 }

fcFed ass1Accounti ngGoup OBJECT- GROUP
OBJECTS { fcFxPortCll nFranes, fcFxPortClQutFranes,
fcFxPort Cll nCctets, fcFxPortClQutCctets,
f cFxPort C1Di scards, fcFxPort ClFbsyFranes,
f cFxPort ClFrj t Frames, fcFxPort Cll nConnecti ons,
f cFxPort ClQut Connecti ons, fcFxPort ClConnTi ne

}
STATUS current
DESCRI PTI ON
"A collection of objects providing various class 1
performance statistics detected by the FxPorts."
= { fcFeM BG oups 4 }

f cFed ass2Accounti ngGroup OBJECT- GROUP
OBJECTS { fcFxPort C2l nFranes, fcFxPort C2Qut Franes,
fcFxPort C2I nCct et s, fcFxPort C2Qut Cct et s,
f cFxPort C2Di scards, fcFxPort C2FbsyFranes,
f cFxPort C2Frj t Fr anes

}
STATUS current
DESCRI PTI ON
"A collection of objects providing various class 2
performance statistics detected by the FxPorts."
= { fcFeM BG oups 5 }

f cFed ass3Accounti ngGroup OBJECT- GROUP
OBJECTS { fcFxPort C3l nFranes, fcFxPort C3QutFranes,
fcFxPort C3l nCctets, fcFxPortC3CQutCctets,
f cFxPort C3Di scar ds
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STATUS current
DESCRI PTI ON
"A collection of objects providing various class 3
performance statistics detected by the FxPorts."
::={ fcFeM BG oups 6 }

fcFeCapabilitiesGoup OBJECT- GROUP
OBJECTS { fcFxPort CapFcphVersi onHi gh, fcFxPort CapFcphVersi onLow,

f cFxPor t CapBbCr edi t Max, fcFxPort CapBbCreditM n,
f cFxPor t CapRxDat aFi el dSi zeMax,
f cFxPor t CapRxDat aFi el dSi zeM n,
f cFxPort CapCos, fcFxPort Caplnternix,
f cFxPort CapSt ackedConnMode, fcFxPort Capd ass2SeqDel i v,
f cFxPort Capd ass3SeqDel i v, fcFxPort CapHol dTi meMax,
f cFxPor t CapHol dTi neM n

}
STATUS current
DESCRI PTI ON
"A collection of objects providing the inherent
capability of each FxPort within the Fabric Elenent."
= { fcFeM BG oups 7 }

END
-- End of nject Definitions

4. Security Considerations

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

consi dered sensitive or vulnerable in some network environnents. The
support for SET operations in a non-secure environment w thout proper
protection can have a negative effect on network operations.

SNWPv1 by itself is not a secure environment. Even if the network
itself is secure (for exanple by using |IPSec), even then, there is no
control as to who on the secure network is allowed to access and

CET/ SET (read/ change/ create/delete) the objects in this MB.

It is reconmmended that the inplenmenters consider the security
features as provided by the SNWPv3 framework. Specifically, the use
of the User-based Security Mddel RFC 2574 [12] and the Vi ew based
Access Control Model RFC 2575 [15] is recomended.
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It is then a custoner/user responsibility to ensure that the SNW
entity giving access to an instance of this MB, is properly
configured to give access to the objects only to those principals
(users) that have legitimate rights to indeed GET or SET
(change/ del ete) them

Intellectual Property

The | ETF takes no position regarding the validity or scope of any
intellectual property or other rights that mght be clainmed to
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standards-rel ated docunentation can be found in BCP-11. Copi es of
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