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Abstract

This meno defines a portion of the Managenent |nformati on Base (M B)
for use with network nmanagenent protocols in TCP/I|P-based internets.
In particular, it defines objects for managi ng Frane Rel ay.
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1

The Networ k Managenent Franmewor k

The I nternet-standard Network Management Framework consists of three
conponents. They are:

RFC 1155 whi ch defines the SM, the nechani sns used for describing
and nami ng objects for the purpose of nmanagenent. RFC 1212 defines a
nore conci se description mechanism which is wholly consistent with
the SM.

RFC 1156 which defines MB-1, the core set of managed objects for the
Internet suite of protocols. RFC 1213 defines MB-11, an evolution
of M B-1 based on inplenentati on experience and new operationa

requi renents.

RFC 1157 whi ch defines the SNMP, the protocol used for network access
to nmanaged obj ects.

The Framework pernits new objects to be defined for the purpose of
experimentation and eval uation.

nj ect s

Managed objects are accessed via a virtual information store, terned
the Managerment Infornmation Base or MB. bjects in the MB are
defined using the subset of Abstract Syntax Notation One (ASN.1) [7]
defined in the SM. |In particular, each object has a nane, a syntax,
and an encoding. The name is an object identifier, an

adm ni stratively assigned nane, which specifies an object type. The
obj ect type together with an object instance serves to uniquely
identify a specific instantiation of the object. For human

conveni ence, we often use a textual string, ternmed the OBJECT

DESCRI PTOR, to also refer to the object type

The syntax of an object type defines the abstract data structure
corresponding to that object type. The ASN. 1 | anguage is used for
this purpose. However, the SM [3] purposely restricts the ASN. 1
constructs which may be used. These restrictions are explicitly made
for simplicity.

The encoding of an object type is sinmply how that object type is
represented using the object type’'s syntax. Inplicitly tied to the
noti on of an object type's syntax and encoding is how the object type
is represented when being transnitted on the network.

The SM specifies the use of the basic encoding rules of ASN. 1 [8],
subject to the additional requirements inposed by the SNWP
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2.1. Format of Definitions

Section 4 contains contains the specification of all object types
contained in this MB nodule. The object types are defined using the
conventions defined in the SM, as anended by the extensions
specified in [9,10].

3. Overview
3.1. Frane Relay Qperational Mde

For the purposes of understanding this docunment, Frane Relay is
viewed as a nulti-access nedia, not as a group of point-to-point
connections. This nodel proposes that Frame Relay is a single
interface to the network (physical connection) with nmany destinations
or neighbors (virtual connections). This view enables a network
manager the ability to group all virtual connections with their
correspondi ng physi cal connection thereby all owi ng sinpler

di agnosti cs and troubl e shooti ng.

3.2. Textual Conventions

Several new data types are introduced as a textual convention in this
M B docunent. These textual conventions enhance the readability of
the specification and can ease comnparison with other specifications
if appropriate. It should be noted that the introduction of the
these textual conventions has no effect on either the syntax nor the
semantics of any managed objects. The use of these is merely an
artifact of the explanatory nethod used. bjects defined in terns of
one of these nethods are al ways encoded by neans of the rules that
define the primtive type. Hence, no changes to the SM or the SNW
are necessary to accommpdate these textual conventions which are
adopted nmerely for the conveni ence of readers and witers in pursuit
of the elusive goal of clear, concise, and unanbi guous M B docunents.

The new data types are Index and DLCI. Index refers to the range
1..ifNunber, and is used to establish the correspondence between
ifEntries and Frame Relay Interfaces. DLCl refers to the range
0..DLCI Nunmber, and is used to refer to the valid Data Link Connection
I ndi ces. DLCI Nunber is, by definition, the |argest possible DLC

val ue possi bl e under the configured Q 922 Address Format.

3.3. Structure of MB
The M B is conmposed of three groups, one defining the Data Link

Connecti on Managenent Interface (DLCM), one describing the Crcuits,
and a third describing errors.
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During nornmal operation, Frane Relay virtual circuits will be added,
del eted and change availability. The occurrence of such changes is
of interest to the network manager and therefore, one trap is
defined, intended to be corollary to the SNWMP "Link Up" and "Link
Down" traps.

4. Definitions
RFC1315-M B DEFINI TIONS ::= BEG N

| MPORTS
OBJECT- TYPE
FROM RFC- 1212
transm ssi on
FROM RFC1213-M B

Ti meTi cks
FROM RFC- 1155
TRAP- TYPE

FROM RFC- 1215;
-- Frane Relay DTE M B

franme-rel ay OBJECT IDENTIFIER ::= { transm ssion 32 }

-- the range of iflndex

| ndex ::= | NTEGER -- 1..ifNunber

-- the range of a Data Link Connection Identifier

DLCl ::= | NTEGER -- 0..DLCI Nurber

-- Data Link Connection Managenent Interface
-- The vari abl es that configure the DLC Managenent Interface.

frDl cm Tabl e OBJECT- TYPE

SYNTAX  SEQUENCE OF FrDl cm Entry

ACCESS not-accessible

STATUS nmandat ory

DESCRI PTI ON
"The Paraneters for the Data Link Connection Managenent
Interface for the frane relay service on this
interface.”

REFERENCE
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"Draft American National Standard T1.617-1991, Annex D'
o= { frane-relay 1}

frDl cm Entry OBJECT- TYPE

SYNTAX  FrDlcm Entry

ACCESS not-accessible

STATUS nmandat ory

DESCRI PTI ON
"The Paraneters for a particular Data Link Con-
necti on Management |nterface."

INDEX { frDlcmlflndex }

;= { frDcm Table 1}

FrDlcm Entry ::=
SEQUENCE {

frDcm | flndex
| ndex,

frDlcm State
| NTEGER,

frDl cm Addr ess
| NTEGER,

frD cm Addr essLen
| NTEGER,

frDl cm Pol |i ngl nterval
| NTEGER,

frD cm Ful | Enquiryl nterval
| NTEGER,

frD cm Error Threshol d
| NTEGER,

frDl cm Moni t oredEvent s
| NTEGER,

frDl cm MaxSupport edVCs
| NTEGER,

frDcm Mul ti cast
| NTEGER

frDicm | flndex OBJECT- TYPE

SYNTAX | ndex

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"The iflndex value of the corresponding ifEn-
try."

= { frDcmEntry 1}
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frD cm State OBJECT- TYPE
SYNTAX | NTEGER {
noLm Configured (1),

| m Revl (2),
ansi T1-617-D (3), -- ANSI T1.617 Annex D
ansi T1-617-B (4) -- ANSI T1.617 Annex B

}
ACCESS read-wite
STATUS mandat ory
DESCRI PTI ON
"This variable states which Data Link Connec-
ti on Managenent schene is active (and by inpli-
cation, what DLCl it uses) on the Frane Relay
interface."
REFERENCE
"Draft American National Standard T1.617-1991"
= { frDcmEntry 2 }

frD cm Address OBJECT- TYPE

SYNTAX | NTEGER {
q921 (1), -- 13 bit DLC
g922Mar ch90 (2), -- 11 bit DLC
g922Novenber90 (3), -- 10 bit DLC
922 (4) -- Final Standard
}

ACCESS read-wite

STATUS mandat ory

DESCRI PTI ON
"This variable states which address format is
in use on the Frame Relay interface."

c:={ frDcmEntry 3}

frD cm AddressLen OBJECT- TYPE

SYNTAX | NTEGER {
two-octets (2),
three-octets (3),
four-octets (4)

}

ACCESS read-write

STATUS nmandat ory

DESCRI PTI ON
"This variable states which address length in
octets. In the case of P22 format, the length

indicates the entire Iength of the address in-
cluding the control portion.™
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o= { frDcmEntry 4 }

frDl cm Pol i ngl nterval OBJECT- TYPE
SYNTAX | NTEGER (5. . 30)
ACCESS read-wite
STATUS nmandat ory
DESCRI PTI ON
"This is the nunber of seconds between succes-
sive status enquiry messages.”
REFERENCE
"Draft American National Standard T1.617-1991
Section D.7 Tinmer T391."
DEFVAL { 10 }
= { frDcmEntry 5}

frDl cm Ful | Enquiryl nterval OBJECT- TYPE
SYNTAX | NTEGER (1..255)
ACCESS read-wite
STATUS mandat ory
DESCRI PTI ON
"Nunber of status enquiry intervals that pass
before issuance of a full status enquiry mes-
sage. "
REFERENCE
"Draft American National Standard T1.617-1991
Section D.7 Counter N391."
DEFVAL { 6 }
c:={ frDcnmEntry 6 }

frD cm Error Threshol d OBJECT- TYPE
SYNTAX | NTEGER (1..10)
ACCESS read-wite
STATUS nmandat ory
DESCRI PTI ON
"This is the maxinum nunber of unanswered
Status Enquiries the equi pment shall accept be-
fore declaring the interface down."
REFERENCE
"Draft American National Standard T1.617-1991
Section D.5.1 Counter N392."
DEFVAL { 3}
= { frDcmEntry 7 }
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frDl cm Moni t oredEvents OBJECT- TYPE

SYNTAX | NTEGER (1..10)

ACCESS read-wite

STATUS mandat ory

DESCRI PTI ON
"This is the nunber of status polling intervals
over which the error threshold is counted. For
exanple, if within 'MnitoredEvents’ nunber of
events the station receives 'ErrorThreshol d’
nunber of errors, the interface is marked as
down. "

REFERENCE
"Draft American National Standard T1.617-1991,
Section D.5.2 Counter N393."

DEFVAL { 4 }

= { frDicmEntry 8 }

frDl cm MaxSupport edVCs OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-wite

STATUS  mandat ory

DESCRI PTI ON
"The maxi mum nunber of Virtual Circuits all owed
for this interface. Usual |y dictated by the
Frame Rel ay networKk.

In response to a SET, if a value |less than zero
or higher than the agent’s maxinal capability
is configured, the agent should respond bad-
Val ue"

c:={ frDcmEntry 9}

frDlcm Mul ti cast OBJECT- TYPE

Br own, Baker

SYNTAX | NTECER {
nonBr oadcast (1),
br oadcast (2)

}
ACCESS read-wite
STATUS nmandat ory
DESCRI PTI ON
"This indicates whether the Frame Relay inter-
face is using a nulticast service."
c:={ frDcmEntry 10 }

& Carval ho

[ Page 8]



RFC 1315

Frame Rel ay DTE M B Apr i

A Frane Relay service is a multiplexing service. Data

Li nk Connection ldentifiers enunerate virtual circuits
(permanent or dynamic) which are | ayered onto the underlying
circuit, represented by ifEntry. Therefore, each of the ent
in the Standard M B s Interface Table with an |fType of
Frame Relay represents a Q922 interface. Zero or nore
virtual circuits are |layered onto this interface and provide
i nterconnection with various renote destinations.

Each such virtual circuit is represented by an entry in the
circuit table.

Circuit Table

The tabl e describing the use of the DLCls attached to
each Frame Relay Interface.

frCrcuitTabl e OBJECT- TYPE

Brown, B

SYNTAX  SEQUENCE OF FrCircuitEntry

ACCESS not-accessible

STATUS nmandat ory

DESCRI PTI ON
"A table containing information about specific Data
Li nk Connection ldentifiers and correspondi ng virtual
circuits.”

o= frame-relay 2 }

frGrcuitEntry OBJECT- TYPE

SYNTAX FrCircuitEntry

ACCESS not-accessible

STATUS nmandat ory

DESCRI PTI ON
"The information regarding a single Data Link
Connection ldentifier."

INDEX { frGircuitlflndex, frCrcuitDci }

= { frGrcuitTable 1 }

FrGrcuitEntry ::=
SEQUENCE {
frCrcuitlflndex
| ndex,
frCrcuitD ci
DLCl,
frCrcuitState
| NTEGER,
frCircuitRecei vedFECNs
Count er,
frCrcuit Recei vedBECNs

1992
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Count er,
frCircuitSent Franes
Count er,
frCrcuitSentCctets
Count er,
frCircuitRecei vedFr ames
Count er,
frCrcuitRecei vedCctets
Count er,
frCrcuitCreationTi ne
Ti meTi cks,
frCircuitlLastTi neChange
Ti meTi cks,
frCrcuitCommttedBurst
| NTEGER,
frCGrcuit ExcessBur st
| NTEGER,
frCircuitThroughput
| NTEGER

frCrcuitlflndex OBIECT- TYPE
SYNTAX | ndex
ACCESS read-only
STATUS mandat ory
DESCRI PTI ON

"The iflndex Value of the ifEntry this virtual
circuit is layered onto."

o= { frCGrcuitEntry 1}

frCrcuitD ci OBIJECT- TYPE
SYNTAX  DLC
ACCESS read-only
STATUS nmandat ory
DESCRI PTI ON

"The Data Link Connection ldentifier for this
virtual circuit."

REFERENCE
"Draft American National Standard T1.618-1991,
Section 3.3.6"
c:={ frGrcuitEntry 2 }
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frCrcuitState OBIECT- TYPE

SYNTAX | NTEGER {
invalid (1),
active (2),
i nactive (3)

}
ACCESS read-wite
STATUS nmandat ory

DESCRI PTI ON
"I ndi cates whether the particular virtual cir-
cuit 1is operational. 1In the absence of a Data

Li nk Connection Managenent Interface, virtua
circuit entries (rows) nay be created by set-
ting virtual «circuit state to ’'active, or
del eted by changing Circuit state to "invalid’
Vet her or not the row actually disappears is
left to the inplenentation, so this object may
actually read as 'invalid for sone arbitrary
length of tine. It is also legal to set the
state of a virtual circuit to ’'inactive’ to
temporarily disable a given circuit."

DEFVAL { active }

= { frGrcuitEntry 3}

frCrcuit Recei vedFECNs OBJECT- TYPE

SYNTAX Count er
ACCESS read-only
STATUS  mandat ory
DESCRI PTI ON
"Nunmber of franmes received fromthe network in-
dicating forward congestion since the virtua
circuit was created.”
REFERENCE
"Draft American National Standard T1.618-1991
Section 3.3.3"
= { frCrcuitEntry 4}

frCircuit Recei vedBECNs OBJECT- TYPE

Br own, Baker

SYNTAX Count er

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"Nunber of franmes received fromthe network in-
di cati ng backward congestion since the virtua
circuit was created.”

& Carval ho

[ Page 11]



RFC 1315 Frame Rel ay DTE M B April 1992

REFERENCE
"Draft American National Standard T1.618-1991,
Section 3.3.4"
= { frGrcuitEntry 5}

frCrcuitSent Frames OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS  mandat ory

DESCRI PTI ON
"The nunber of frames sent from this virtual
circuit since it was created."”

c:={ frCGrcuitEntry 6 }

frCrcuitSent Cctets OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"The nunber of octets sent from this virtual
circuit since it was created.”

c:={ frGrcuitEntry 7 }

frCrcuitRecei vedFrames OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"Nunber of franmes received over this virtual
circuit since it was created.”

o= { frCGrcuitEntry 8 }

frCrcuitRecei vedOctets OBIECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"Nunber of octets received over this virtual
circuit since it was created.”

c:={ frCGrcuitEntry 9 }
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frGrcuitCreationTi me OBJECT- TYPE

SYNTAX  Ti meTi cks

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"The val ue of sysUpTine when the virtual cir-
cuit was created, whether by the Data Li nk Con-
nection Managenent Interface or by a SetRe-
guest."

c:={ frCGrcuitEntry 10 }

frCircuitlLastTi meChange OBJECT- TYPE

SYNTAX  Ti meTi cks

ACCESS read-only

STATUS  mandat ory

DESCRI PTI ON
"The val ue of sysUpTine when last there was a
change in the virtual circuit state"

ci={ frGrcuitEntry 11 }

frCrcuitComm ttedBurst OBIECT- TYPE
SYNTAX | NTEGER
ACCESS read-wite
STATUS  mandat ory

DESCRI PTI ON
"This variable indicates the maxi num anount of
data, in bits, that the network agrees to

transfer under normal conditions, during the
nmeasurenment interval."
REFERENCE
"Draft American National Standard T1.617-1991
Section 6.5.19"
DEFVAL { 0} -- the default indicates no comitnent
c:={ frGrcuitEntry 12 }

frCrcuit ExcessBurst OBJECT- TYPE
SYNTAX | NTEGER
ACCESS read-wite
STATUS mandat ory
DESCRI PTI ON
"This variabl e i ndi cates the maxi mum anount of
uncomm tted data bits that the network will at-
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tenmpt to deliver over the neasurenent interval

By default, if not configured when creating the
entry, the Excess Information Burst Size is set
to the value of ifSpeed.™
REFERENCE
"Draft American National Standard T1.617-1991
Section 6.5.19"
c:={ frGrcuitEntry 13 }

frCircuitThroughput OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-wite

STATUS mandat ory

DESCRI PTI ON
"Throughput is the average nunber of ’'Franme Re-
lay Information Field bits transferred per
second across a user network interface in one
direction, neasured over the neasurenent inter-
val .

If the configured commtted burst rate and
throughput are both non-zero, the nmeasurenent
i nterval

T=frCircuitComm ttedBurst/frC rcuitThroughput.

If the configured committed burst rate and
throughput are both zero, the neasurenent in-
terval
T=frCircuitExcessBurst/if Speed."
REFERENCE
"Draft American National Standard T1.617-1991
Section 6.5.19"
DEFVAL {0} -- the default value of Throughput is
-- "no conmitment".
c:={ frCGrcuitEntry 14 }

-- FError Table

-- The tabl e describing errors encountered on each Frane
-- Relay Interface.

frErr Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF FrErrEntry
ACCESS not - accessi bl e
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STATUS nmandat ory

DESCRI PTI ON
"A table containing informati on about Errors on the
Frame Relay interface."

c:={ frame-relay 3 }

frErrEntry OBJECT- TYPE

SYNTAX FrErrEntry

ACCESS not-accessible

STATUS mandat ory

DESCRI PTI ON
"The error information for a single franme rel ay
interface."

INDEX { frErriflndex }

c:={ frErrTable 1}

FrErrEntry ::=
SEQUENCE ({
frErriflndex
| ndex,
frErrType
| NTEGER,
frErrData
OCTET STRI NG
frErrTi me
Ti meTi cks

frErriflndex OBJECT- TYPE

SYNTAX | ndex

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"The iflndex Value of the corresponding ifEn-
try."

o= { frErrEntry 1}

frErr Type OBJECT- TYPE
SYNTAX | NTEGER {
unknownError (1),
recei veShort(2),
recei veLong(3),
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illegal DLCI (4),
unknownDLCl (5),

dl cmi Prot oErr (6),

dl cmi Unknownl E(7),

dl cm SequenceErr (8),
dl cmi UnknownRpt (9),
noEr r or Si nceReset (10)

}
ACCESS read-only
STATUS mandat ory
DESCRI PTI ON
"The type of error that was last seen on this
interface."
c:={ frErrEntry 2 }

frErrData OBJECT- TYPE

SYNTAX  CCTET STRI NG

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"An octet string containing as much of the er-
ror packet as possible. As a mninmum it nust
contain the Q922 Address or as nuch as was
del i vered. It is desirable to include all in-
formation up to the PDU."

= { frErrEntry 3}

frErrTi me OBJECT- TYPE

SYNTAX  Ti meTi cks

ACCESS read-only

STATUS  mandat ory

DESCRI PTI ON
"The val ue of sysUpTine at which the error was
detected. "

c:={ frErrEntry 4 }

-- Frame Relay d obals
frame-rel ay-globals OBJECT IDENTIFIER ::= { frame-relay 4 }
frTrapState OBJECT- TYPE

SYNTAX | NTEGER { enabl ed(1), disabled(2) }
ACCESS read-wite
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STATUS nmandat ory
DESCRI PTI ON
"This variable indicates whether the system
produces the frDLCl St atusChange trap."
DEFVAL { disabl ed }
.= { frame-relay-globals 1 }

-- Data Link Connection Managenment Interface Related Traps
fr DLCI St at usChange TRAP- TYPE

ENTERPRI SE frane-rel ay
VARI ABLES { frCircuitlflindex, frCrcuitDci, frCrcuitState }

DESCRI PTI ON
"This trap indicates that the indicated Virtual
Crcuit has changed state. It has either been

created or invalidated, or has toggled between
the active and inactive states."
=1

END
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7. Security Considerations

Security issues are not discussed in this nmeno.
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