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Status of this Meno

This RFC specifies an | AB standards track protocol for the Internet
comuni ty, and requests discussion and suggestions for inprovenents.
Pl ease refer to the current edition of the "I AB Oficial Protocol

St andards" for the standardi zation state and status of this protocol.
Distribution of this nmeno is unlimnmted.

Abstract

This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenent protocols in TCP/IP-based internets.
In particular, it defines objects for managing R P Version 2.
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1. The Network Managenent Franmework

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

STD 16/ RFC 1155 whi ch defines the SM, the nechani sns used for

descri bi ng and nani ng objects for the purpose of managenent. STD
16/ RFC 1212 defines a nore conci se description nmechanism which is
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whol 'y consistent with the SM.

RFC 1156 which defines MB-1, the core set of managed objects for
the Internet suite of protocols. STD 17/ RFC 1213 defines MB-11,
an evolution of MB-1 based on inplenentati on experience and new
oper ati onal requirenents.

STD 15/ RFC 1157 which defines the SNMP, the protocol used for
network access to managed obj ects.

The Franework permits new objects to be defined for the purpose of
experinmentation and eval uati on.

2. (bjects

Managed objects are accessed via a virtual information store, ternmed
t he Managenent Information Base or MB. Objects 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 nane 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 sinplicity.

The encodi ng of an object type is sinply how that object type is
represented using the object type’'s syntax. Inplicitly tied to the
notion of an object type's syntax and encoding is how the object type
is represented when being transmtted on the network.

The SM specifies the use of the basic encoding rules of ASN. 1 [8],
subject to the additional requirenents inposed by the SNW

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 anmended by the extensions
specified in [9].
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3. Overview
3.1 Textual Conventions

Several new data types are introduced as a textual convention in this
M B docunment. These textual conventions enhance the readability of
the specification and can ease conpari son with other specifications
if appropriate. It should be noted that the introduction of the

t hese textual conventions has no effect on either the syntax nor the
semanti cs of any managed objects. The use of these is nerely an
artifact of the explanatory nmethod used. bjects defined in terns of
one of these nmethods are al ways encoded by neans of the rul es that
define the prinitive type. Hence, no changes to the SM or the SNW
are necessary to accommodate these textual conventions which are
adopted nerely for the conveni ence of readers and witers in pursuit
of the elusive goal of clear, concise, and unambi guous M B docunents.

The new data types are: Validation (the standard "set to invalid

causes del etion" type), and RouteTag. The RouteTag type represents
the contents of the Route Tag field in the packet header or route
entry.

3.2 Structure of MB

The RIP-2 M B contains global counters useful for detecting the

del eterious effects of RIP inconpatibilities, an "interfaces" table
whi ch contains interface-specific statistics and configuration

i nformati on, and an optional "neighbor" table containing information
that nay be hel pful in debuggi ng nei ghbor relationships. Like the
protocol itself, this MB takes great care to preserve conpatibility
with RIP-1 systens, and controls for nmonitoring and controlling
systeminteractions.

4. Definitions
RFC1389-M B DEFI NI TIONS ::= BEG N

| MPORTS
Count er, Ti meTicks, |pAddress
FROM RFC1155- SM
m b- 2
FROM RFC1213-M B
OBJECT- TYPE
FROM RFC- 1212

-- R P-2 Managenent |nformation Base

rip2 OBJECT IDENTIFIER ::= { m b-2 23}
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-- the RouteTag type represents the contents of the
-- Route Tag field in the packet header or route entry.

Rout eTag ::= OCTET STRING (SIZE (2))

-- the Validation type is used for the variable that deletes
-- an entry froma table, and ALWAYS takes at | east these val ues:

Validation ::= INTEGER { valid (1), invalid (2) }

-- The RIP-2 d obals G oup.
-- | mpl enentation of this group is mandatory for systens that
-- i mpl ement RI P-2.

-- These counters are intended to facilitate debuggi ng quickly
-- changing routes or failing neighbors

ri p2d obal G oup OBJECT IDENTIFIER ::= { rip2 1}

ri p2d obal Rout eChanges OBJECT- TYPE

SYNTAX  Counter

ACCESS read-only

STATUS  mandatory

DESCRI PTI ON
"The nunmber of changes nade to the |IP Route Da-
tabase by RIP."

c:={ rip2d obal Goup 1}

ri p2d obal Queri es OBJECT- TYPE

SYNTAX  Count er

ACCESS read-only

STATUS  mandatory

DESCRI PTI ON
"The nunmber of responses sent to RIP queries
from ot her systens."

c:={ rip2d obal Goup 2 }

-- RIP Interfaces G oups
-- Inplenentation of these Groups is mandatory for systens that
-- i mpl ement RI P-2.

-- Since RIP versions 1 and 2 do not deal w th addressl ess |inks,

-- it is assuned that RIP "interfaces" are subnets within a
-- routing donain.
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-- The RIP Interface Status Tabl e.

ri p2l f Stat Tabl e OBJECT- TYPE
SYNTAX  SEQUENCE OF Rip2lfStatEntry
ACCESS not-accessible
STATUS  mandatory

DESCRI PTI ON
"A list of subnets which require separate
status nonitoring in RIP."

o= { rip2 2}

rip2lfStatEntry OBJECT- TYPE
SYNTAX Rip2lfStatEntry
ACCESS not-accessible
STATUS mandatory
DESCRI PTI ON
"A Single Routing Domain in a single Subnet."”
| NDEX { rip2lfStatAddress }
o= { rip2lfStatTable 1 }

Rip2lfStatEntry ::=
SEQUENCE {

ri p2l f St at Addr ess
| pAddr ess,

ri p2l f St at RcvBadPacket s
Count er,

ri p2l f St at RcvBadRout es
Count er,

ri p2l f St at Sent Updat es
Count er,

rip2lfStat Status
Val i dati on

}

rip2lfStatAddress OBJECT- TYPE
SYNTAX | pAddress
ACCESS read-only
STATUS mandatory
DESCRI PTI ON
"The I P Address of this systemon the indicated
subnet . "
o= { rip2lfStatEntry 1}

ri p2lfStatRcvBadPacket s OBJECT- TYPE
SYNTAX  Count er
ACCESS read-only
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STATUS  mandatory

DESCRI PTI ON
"The nunber of RIP response packets received by
the RIP process which were subsequently dis-
carded for any reason (e.g. a version 0 packet,
or an unknown conmand type)."

o= { rip2lfStatEntry 2 }

ri p2lfStatRcvBadRout es OBJECT- TYPE

SYNTAX  Counter

ACCESS read-only

STATUS  mandatory

DESCRI PTI ON
"The nunber of routes, in valid R P packets,
whi ch were ignored for any reason (e.g. unknown
address famly, or invalid netric)."

o= { rip2lfStatEntry 3}

ri p2lfStat Sent Updat es OBJECT- TYPE
SYNTAX  Counter
ACCESS read-only
STATUS  mandatory
DESCRI PTI ON
"The nunber of triggered RIP updates actually
sent on this interface. This explicitly does
NOT include full updates sent containing new
i nformation."
o= { rip2lfStatEntry 4 }

ri p2lfStatStatus OBIJECT- TYPE

SYNTAX  Validation

ACCESS read-wite

STATUS  mandatory

DESCRI PTI ON
"Witing invalid has the effect of deleting
this interface.”

DEFVAL { valid }

o= { rip2lfStatEntry 5 }

-- The RIP Interface Configuration Tabl e.

ri p2l f Conf Tabl e OBJECT- TYPE
SYNTAX  SEQUENCE OF Ri p2lfConfEntry
ACCESS not-accessible
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STATUS  mandatory

DESCRI PTI ON
"Alist of subnets which require separate con-
figuration in RIP."

o={ rip2 3}

ri p2l f Conf Entry OBJECT- TYPE

SYNTAX R p2lfConfEntry

ACCESS not-accessible

STATUS mandatory

DESCRI PTI ON

"A Single Routing Domain in a single Subnet."”
| NDEX { ri p2l f Conf Address }
o= { rip2lfConfTable 1 }

Ri p2l fConfEntry ::=
SEQUENCE {
ri p2l f Conf Addr ess
| pAddr ess,
ri p2l f Conf Domai n
Rout eTag,
ri p21f Conf Aut hType
| NTEGER,
ri p2l f Conf Aut hKey
OCTET STRI NG (Sl ZE(O0. . 16)),
ri p2l f Conf Send
| NTEGER,
ri p2l f Conf Recei ve
| NTEGER,
ri p2l f Conf Def aul t Metric
| NTEGER,
ri p2l f Conf St at us
Val i dati on

}

ri p2l f Conf Address OBJECT- TYPE

SYNTAX | pAddress

ACCESS read-only

STATUS mandatory

DESCRI PTI ON
"The I P Address of this systemon the indicated
subnet . "

:={ rip2lfConfEntry 1}

ri p2l f Conf Domai n OBJECT- TYPE
SYNTAX Rout eTag
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ACCESS read-wite
STATUS  mandatory
DESCRI PTI ON
"Value inserted into the Routing Domain field
of all RIP packets sent on this interface."
DEFVAL { ' 0000’ h }
:={ rip2lfConfEntry 2 }

ri p21fConf Aut hType OBJECT- TYPE
SYNTAX | NTEGER {
noAut hentication (1),
si npl ePassword (2)

}
ACCESS read-wite
STATUS  mandatory
DESCRI PTI ON
"The type of Authentication used on this inter-
face."
DEFVAL { noAut hentication }
:={ rip2lfConfEntry 3}

ri p2l f Conf Aut hKey OBJECT- TYPE

SYNTAX  OCTET STRI NG (Sl ZE(O. . 16))

ACCESS read-wite

STATUS  mandatory

DESCRI PTI ON
"The val ue to be used as the Authentication Key
whenever t he correspondi ng i nstance of
ri p2l f Conf Aut hType has the value sinplePass-
wor d. A nodification of the corresponding in-
stance of rip2lfConfAuthType does not nodify
the rip2l f Conf Aut hKey val ue.

If a string shorter than 16 octets is supplied,
it will be left-justified and padded to 16 oc-
tets, on the right, with nulls (0x00).

Readi ng this object always results in an OCTET
STRING of length zero; authentication may not
be bypassed by reading the MB object."

DEFVAL { '"h}

:={ rip2lfConfEntry 4 }

ri p2l f Conf Send OBJECT- TYPE
SYNTAX | NTECER {
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doNot Send (1),

ri pVersionl (2),
ri plConpatible (3),

ri pVersion2 (4)

}
ACCESS read-wite
STATUS  mandatory
DESCRI PTI ON

"What the router sends

January 1993

i nterface.

ri pVersionl inplies sending RI P updates conpli -

ant with RFC 1058.

ri plConpati bl e

implies

broadcasti ng RI P-2 updates using RFC 1058 route

subsunption rules. ripVersion2 inplies

casting Rl P-2 updates.
DEFVAL { riplConpatible }
:={ rip2lfConfEntry 5 }

ri p2l f Conf Recei ve OBJECT- TYPE
SYNTAX | NTECER {
ripl (1),
rip2 (2),
ri plorRi p2 (3)

}
ACCESS read-wite
STATUS  mandatory
DESCRI PTI ON

"This i ndi cates whi ch version

are to be accepted.

mul ti-

updat es
ri p2 and

ri pLORi p2 inplies reception of nulticast pack-

ets.”
DEFVAL { ri plORi p2 }
:={ rip2lfConfEntry 6 }

ri p2l f Conf Def aul t Metri c OBJECT- TYPE

SYNTAX I NTEGER ( 0..15)
ACCESS read-wite
STATUS mandatory
DESCRI PTI ON

"This variable indicates what netric is

to be

used as a default route in RIP updates ori-

ginated on this interface.
dicates that no default
a default
anot her router may be propagated.”

ginated; in this case,

o= { rip2lfConfEntry 7 }
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ri p21fConf Status OBJECT- TYPE

SYNTAX  Validation

ACCESS read-wite

STATUS  mandatory

DESCRI PTI ON
"Witing invalid has the effect of deleting
this interface.”

DEFVAL { valid }

:={ rip2lfConfEntry 8 }

-- Peer Table

- - The RI P Peer G oup
-- | mpl enentation of this Goup is Optional

-- This group provides information about active peer
-- rel ationshi ps intended to assist in debugging.

ri p2Peer Tabl e OBJECT- TYPE
SYNTAX  SEQUENCE OF Ri p2PeerEntry
ACCESS not-accessible
STATUS  mandatory
DESCRI PTI ON
"Alist of RIP Peers."
o={ rip2 4}

ri p2Peer Entry OBJECT- TYPE

SYNTAX  Ri p2PeerEntry

ACCESS not-accessible

STATUS  mandatory

DESCRI PTI ON

"Information regarding a single routing peer."
| NDEX { ri p2Peer Address, rip2PeerDomain }
c:={ rip2PeerTable 1 }

Ri p2PeerEntry :: =
SEQUENCE {

ri p2Peer Addr ess
| pAddr ess,

ri p2Peer Domai n
Rout eTag,

ri p2Peer Last Updat e
Ti meTi cks,

ri p2Peer Ver si on
| NTEGER,

ri p2Peer RcvBadPacket s

Mal ki n & Baker

[ Page 10]



RFC 1389 RIP-2 M B Extension January 1993

Count er,

ri p2Peer RcvBadRout es
Count er

}

ri p2Peer Addr ess OBJECT- TYPE
SYNTAX | pAddress
ACCESS read-only
STATUS  mandatory
DESCRI PTI ON
"The | P Address of the Peer System"”
2= { rip2PeerEntry 1 }

ri p2Peer Donmai n OBJECT- TYPE

SYNTAX Rout eTag

ACCESS read-only

STATUS nmandatory

DESCRI PTI ON
"The value in the Routing Domain field in RIP
packets received fromthe peer.”

c:={ rip2PeerEntry 2 }

ri p2Peer Last Updat e OBJECT- TYPE

SYNTAX  Ti neTi cks

ACCESS read-only

STATUS  mandatory

DESCRI PTI ON
"The val ue of sysUpTinme when the nost recent
RI P update was received fromthis system"”

2= { rip2PeerEntry 3}

ri p2Peer Ver si on OBJECT- TYPE

SYNTAX | NTEGER ( 0..255 )

ACCESS read-only

STATUS mandatory

DESCRI PTI ON
"The RIP version nunber in the header of the
| ast RI P packet received."

2= { rip2PeerEntry 4 }

ri p2Peer RcvBadPacket s OBJECT- TYPE
SYNTAX  Counter
ACCESS read-only
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STATUS nmandatory

DESCRI PTI ON
"The nunmber of RIP response packets from this
peer discarded as invalid."

2= { rip2PeerEntry 5 }

ri p2Peer RcvBadRout es OBJECT- TYPE

SYNTAX  Counter

ACCESS read-only

STATUS  mandatory

DESCRI PTI ON
"The nunmber of routes fromthis peer that were
i gnored because the entry format was invalid."

2= { rip2PeerEntry 6 }

END
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Security Considerations

Security issues are not discussed in this neno.
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