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1. Introduction

This meno defines a portion of the Managenent |nformati on Base (M B)
for use with network managenment protocols in TCP/IP based internets.
In particular, it defines objects for managi ng source routing and
source routing transparent bridges. These bridges are also required
to inplement relevant groups in the Bridge MB [6].

This M B supersedes the dot1dSr group of objects published in an
earlier version of the Bridge MB, RFC 1286. Changes have primarily
been made to track changes in the | EEE 802. 5M SRT Addendumto the

| EEE 802. 1D Standard for MAC Bri dges.

2. The Network Managenent Framework

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

0 STD 16, RFC 1155 which defines the SM, the mechani sns used for
descri bi ng and nami ng objects for the purpose of
managenent. STD 16, RFC 1212 defines a nore conci se description
mechani sm which is wholly consistent with the SM.

0 STD 17, RFC 1213 defines MB-I11, the core set of managed objects
for the Internet suite of protocols.

0 STD 15, RFC 1157 whi ch defines the SNWP, the protocol used for
net work access to managed obj ects.

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

2.1. oject Definitions

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)
defined in the SM. |In particular, each object object type is naned
by an OBJECT | DENTI FI ER, an administratively assigned name. 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, termed the descriptor, to
refer to the object type.

3. Overview

A common devi ce present in many networks is the Bridge. This device
is used to connect Local Area Network segments bel ow t he network
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| ayer. There are two maj or nodes defined for this bridging;
transparent and source route. The transparent nethod of bridging is
defined in the | EEE 802. 1d MAC Bri dge specification [11]. Source
route bridging has been defined by I.B.M and is described in the
Token Ring Architecture Reference [12], as well as the | EEE 802. 5M
SRT Bridge Operations Addendum [14] to 802.1d. This nmeno defines
obj ects needed for managenment of a source routing bridge, and is an
extension to the SNMP Bridge MB [6].

An explicit attenpt was nade to keep this MB as sinple as possible.
This was acconplished by applying the following criteria to objects
proposed for inclusion:

(1) Start with a snall set of essential objects and add only
as further objects are needed.

(2) Require objects be essential for either fault or
configurati on managenent.

(3) Consider evidence of current use and/or utility.
(4) Limt the total of objects.

(5) Exclude objects which are sinply derivable fromothers in
this or other M Bs.

(6) Avoid causing critical sections to be heavily
i nstrunented. The guideline that was followed is one
counter per critical section per |ayer.

3.1. Structure of MB

ohjects in this MB are arranged into groups. Each group is

organi zed as a set of related objects. The overall structure and
assi gnnment of objects to their groups is shown bel ow. Were
appropriate, the correspondi ng nanagenent object name found in | EEE
802.1d [11] and | EEE 802.5M [14] is al so included.

SR Bridge M B Nane | EEE Nane
dot 1dSr
Port Tabl e

Por t

HopCount Sour ceRout i ngPor t
. Por t HopCount

Local Segnent . Segnent Nunber

Bri dgeNum . Bri dgeNunber

Tar get Segnent
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Lar gest Frane . Lar gest FraneSi ze
STESpanhMbde . Li m t edBr oadcast Mbde
Specl nFr anes Bri dgePort

. Val i dSRFr anesRecei ved
SpecQut Fr anes . Val i dSRFor war dedQut bound
Apel nFr anes
ApeQut Fr anes . Broadcast Fr anesFor war ded
St el nFr anes
St eQut Fr anmes . Broadcast Fr anmesFor war ded
Segnent M snat chDi scar ds . Di scardl nval i dRI
Dupl i cat eSegnent Di scar ds . Lanl dM smat ch
HopCount ExceededDi scar ds . FramesDi scar dedHopCount Exceeded

The follow ng | EEE managenent objects have not been included in the
SR Bridge M B for the indicated reasons.

| EEE bj ect Di sposition

Sour ceRout i ngPor t

The followi ng objects were NOT
included in this MB because they
are redundant or not considered
usef ul .

. Li m t edBr oadcast Enabl e

. Di scardLackCf Buf fers

.DiscardErrorDetails

. Di scardTar get LANI noper abl e

. Val i dSRDi scar dedl nbound

. Broadcast Byt esFor war ded

. NonBr oadcast Byt esFor war ded

. FramesNot Recei vedDueToCongesti on

. FramesDi scar dedDueTol nt er nal Err or

3.1.1. The dot1dSr G oup

This group contains the objects that describe the entity’'s state with
respect to source route bridging. |If source routing is not
supported, this group will not be inplenented. This group is
applicable to source route only, and SRT bridges.

3.1.2. The dot1dPortPair G oup
| mpl enentation of this group is optional. This group is inplenented
by those bridges that support the port-pair nultiport nodel of the

source route bridging node as defined in the | EEE 802. 5M SRT Addendum
to 802. 1d.
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3.2. Relationship to Gher MBs

As descri bed above, sone | EEE 802. 1d nanagenent objects have not been
included in this M B because they overlap with objects in other MBs
applicable to a bridge inplenmenting this MB. |In particular, it is
assunmed that a bridge inplenmenting this MB will also inplenment (at

|l east) the Bridge MB and the 'systenmi group and the 'interfaces’
group defined in MB-11 [4].

3.2.1. Relationship to the Bridge MB

The Bridge M B [6] nust be inplenented by all bridges, including
transparent, SR and SRT bridges. The SR bridge MB is an extension
to the Bridge MB.

3.2.2. Relationship to the "system group

In MB-11, the ’'system group is defined as bei ng mandatory for al
systens such that each managed entity contains one instance of each
object in the 'system group. Thus, those objects apply to the
entity as a whole irrespective of whether the entity's sole
functionality is bridging, or whether bridging is only a subset of
the entity's functionality.

3.2.3. Relationship to the "interfaces group

In MB-11, the "interfaces’ group is defined as bei ng mandatory for
all systens and contains information on an entity’'s interfaces, where
each interface is thought of as being attached to a ‘subnetwork’.
(Note that this termis not to be confused with ‘subnet’ which refers
to an addressing partitioning scheme used in the Internet suite of
protocols.) The term’segnment’ is used in this nenpb to refer to such
a subnet wor k.

Implicit inthis MBis the notion of ports on a bridge. Each of
these ports is associated with one interface of the 'interfaces’
group, and in nost situations, each port is associated with a
different interface. However, there are situations in which nultiple
ports are associated with the same interface. An exanple of such a
situati on woul d be several ports, each correspondi ng one-to-one with
several X 25 virtual circuits, but all on the sane interface.

Each port is uniquely identified by a port nunber. A port nunber has
no mandatory relationship to an interface nunber, but in the sinple
case, a port nunmber will have the sane val ue as the corresponding
interface’s interface nunber.
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Sone entities provide other services in addition to bridging with
respect to the data sent and received by their interfaces. |In such
situations, only a subset of the data sent/received on an interface
is within the domain of the entity’'s bridging functionality. This
subset is considered to be delineated according to a set of

protocols, with sonme protocols being bridged, and other protocols not
bei ng bridged. For exanple, in an entity which exclusively perforned
bridging, all protocols would be considered as being bridged, whereas
in an entity which perforned IP routing on | P datagrans and only

bri dged other protocols, only the non-1P data woul d be considered as
bei ng bri dged.

Thus, this MB (and in particular, its counters) are applicable only
to that subset of the data on an entity’'s interfaces which is
sent/received for a protocol being bridged. Al such data is
sent/received via the ports of the bridge.

4. Changes from RFC 1286

In addition to being separated fromthe Bridge MB into a separate
docunent, the follow ng changes were inplenented as a result of
f eedback from | EEE 802. 5M

(1) Changed syntax of dot1dSrPortLargestFrame to | NTECER in
order to allow for having 64 possible values as descri bed
in draft 7 of the SR Addendum Listed all |egal val ues
in description.

(2) Updated syntax of dotl1ldSrPort, used to index into
dot 1dSr Port Tabl e, to use the range (1..65535).

(3) Added a counter to dotldSrPortTable to count occurrences
of duplicate LAN IDs or Tree errors.

(4) Added a counter to dotldSrPortTable to count LAN ID
m smat ches.

(5) Added text to dot1dSrPort Specl nFranmes and
dot 1dSr Port SpecCQut Franmes clarifying that they are al so
referred to as Source Routed Franes.

(6) Added text to dot1dSrPort Apel nFranes and
dot 1dSr Por t ApeQut Frames clarifying that they are al so
referred to as All Routes Explorer frames.

(7) Added a scalar variable to the dot1dSr group to indicate

whet her the bridge uses 3 bit or 6 bit | ength negotiation
fields.
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(8) Added dotldPortPairGoup to allow representation of port
pairs as defined in the | EEE 802. 5M SRT Addendum

5. Definitions
SOURCE- ROUTING-M B DEFINITIONS ::= BEG N

| MPORTS
Counter, Gauge
FROM RFC1155- SM
dot 1dBri dge, dot 1dSr
FROM BRI DGE- M B
OBJECT- TYPE
FROM RFC- 1212;

-- groups in the SR MB

-- dot1dSr is inmported fromthe Bridge MB

dot 1dPor t Pai r OBJECT | DENTIFIER ::= { dot1dBridge 10 }
-- the dot 1dSr group

-- this group is inplenmented by those bridges that
-- support the source route bridging node, including Source
-- Routing and SRT bri dges.

dot 1dSr Port Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Dot 1dSrPortEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"A table that contains information about every
port that is associated with this source route
bri dge."

::={ dotldSr 1 }

dot 1dSr Port Entry OBJECT- TYPE

SYNTAX Dot 1dSrPortEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Alist of information for each port of a source
route bridge."

NDEX { dot1dSrPort }
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{ dot1dSrPortTable 1 }

Dot 1dSrPortEntry ::=
SEQUENCE {

}

dot 1dSr Port
| NTEGER,
dot 1dSr Por t HopCount
| NTEGER,
dot 1dSr Port Local Segnent
| NTEGER,
dot 1dSr Por t Bri dgeNum
| NTEGER,
dot 1dSr Port Tar get Segnent
| NTEGER,
dot 1dSr Port Lar gest Fr ame
| NTEGER,
dot 1dSr Port STESpanhbde
| NTEGER,
dot 1dSr Port Specl nFr anes
Count er,
dot 1dSr Port SpecCQut Fr anes
Count er,
dot 1dSr Por t Apel nFr anes
Count er,
dot 1dSr Por t ApeQut Fr anes
Count er,
dot 1dSr Port St el nFranes
Count er,
dot 1dSr Port St eQut Fr anes
Count er,
dot 1dSr Port Segnent M smat chDi scar ds
Count er,
dot 1dSr Port Dupl i cat eSegnent Di scar ds
Count er,
dot 1dSr Port HopCount ExceededDi scar ds
Count er,
dot 1dSr Port DupLanl dOr TreeErrors
Count er,
dot 1dSr Port Lanl dM smat ches
Count er

dot 1dSr Port OBJECT- TYPE

SYNTAX | NTEGER (1..65535)
ACCESS read-only

STATUS nandat ory

DESCRI PTI ON

"The port nunber of the port for which this entry

1993
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contai ns Source Route managenent information."
::={ dotldSrPortEntry 1 }

dot 1dSr Port HopCount OBJECT- TYPE

SYNTAX | NTEGER
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The maxi mum nunber of routing descriptors allowed
in an Al Paths or Spanning Tree Explorer frames."
::={ dotldSrPortEntry 2 }

dot 1dSr Port Local Segnent OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The segnent nunber that uniquely identifies the
segnent to which this port is connected. Current
source routing protocols limt this value to the
range: O through 4095. (The value O is used by
some nanhagenent applications for special test
cases.) A value of 65535 signifies that no segnent
nunber is assigned to this port."

::={ dotldSrPortEntry 3 }

dot 1dSr Port Bri dgeNum OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"A bridge nunber uniquely identifies a bridge when
nore than one bridge is used to span the sanme two
segnents. Current source routing protocols limt
this value to the range: O through 15. A value of
65535 signifies that no bridge nunber is assigned
to this bridge."

::={ dotldSrPortEntry 4 }

dot 1dSr Port Tar get Segnent OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The segnent nunber that corresponds to the target
segnent this port is considered to be connected to
by the bridge. Current source routing protocols
linmt this value to the range: 0 through 4095.
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(The value 0 is used by some nanagenent
applications for special test cases.) A value of
65535 signifies that no target segment is assigned
to this port."

::={ dotldSrPortEntry 5 }

It would be nice if we could use ifMu as the size of the

| argest frame, but we can’'t because ifMu is defined to be
the size that the (inter-)network |ayer can use which can

differ fromthe MAC | ayer (especially if several |ayers of
encapsul ati on are used).

dot 1dSr Port Lar gest Franme OBJECT- TYPE

| NTEGER
read-write

STATUS nandat ory
DESCRI PTI ON

"The maxi mum si ze of the INFO field (LLC and
above) that this port can send/receive. |t does
not include any MAC |l evel (frami ng) octets. The
val ue of this object is used by this bridge to
determ ne whether a nodification of the

Largest Frame (LF, see [14]) field of the Routing
Control field of the Routing Information Field is
necessary.

64 valid values are defined by the | EEE 802. 5M SRT
Addendum 516, 635, 754, 873, 993, 1112, 1231
1350, 1470, 1542, 1615, 1688, 1761, 1833, 1906,
1979, 2052, 2345, 2638, 2932, 3225, 3518, 3812
4105, 4399, 4865, 5331, 5798, 6264, 6730, 7197
7663, 8130, 8539, 8949, 9358, 9768, 10178, 10587
10997, 11407, 12199, 12992, 13785, 14578, 15370,
16163, 16956, 17749, 20730, 23711, 26693, 29674,
32655, 35637, 38618, 41600, 44591, 47583, 50575,
53567, 56559, 59551, and 65535.

An illegal value will not be accepted by the
bri dge."

::={ dotldSrPortEntry 6 }

dot 1dSr Port STESpanMbde OBJECT- TYPE

| NTEGER {
aut o-span(1),
di sabl ed(2),
forced(3)

read-write
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STATUS nandat ory

DESCRI PTI ON
"Deterni nes how this port behaves when presented
with a Spanning Tree Explorer franme. The val ue
"disabled(2)’ indicates that the port will not
accept or send Spanning Tree Explorer packets; any
STE packets received will be silently discarded.
The value 'forced(3)' indicates the port wll
al ways accept and propagate Spanning Tree Explorer
frames. This allows a manually configured
Spanning Tree for this class of packet to be
configured. Note that unlike transparent
bridging, this is not catastrophic to the network
if there are | oops. The value 'auto-span(l)’ can
only be returned by a bridge that both inplenents
the Spanning Tree Protocol and has use of the
protocol enabled on this port. The behavior of the
port for Spanning Tree Explorer frames is
determ ned by the state of dotldStpPortState. |If
the port is in the 'forwarding state, the frane
will be accepted or propagated. Oherwi se, it
will be silently discarded."

::={ dotldSrPortEntry 7 }

dot 1dSr Port Specl nFranes OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of Specifically Routed franmes, also
referred to as Source Routed Franes, that have
been received fromthis port’'s segnent."

::={ dotldSrPortEntry 8 }

dot 1dSr Port SpecQut Franmes OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of Specifically Routed franmes, also
referred to as Source Routed Franes, that this
port has transmtted on its segnent."

::={ dotldSrPortEntry 9 }

dot 1dSr Port Apel nFrames OBJECT- TYPE
SYNTAX Count er
ACCESS read-only
STATUS nandat ory
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DESCRI PTI ON

"The nunmber of Al Paths Explorer franmes, also
referred to as All Routes Explorer franes, that

have been received by this port fromits segnent."
::={ dotldSrPortEntry 10 }

dot 1dSr Port ApeQut Franes OBJECT- TYPE
SYNTAX Count er
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

"The nunmber of all Paths Explorer Franmes, also
referred to as All Routes Explorer franes, that
have been transnitted by this port on its
segnent . "

::={ dotldSrPortEntry 11 }

dot 1dSr Port St el nFranes OBJECT- TYPE
SYNTAX Count er
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

"The nunmber of spanning tree explorer frames that
have been received by this port fromits segnent."
::={ dotldSrPortEntry 12 }

dot 1dSr Port St eCQut Franes OBJECT- TYPE
SYNTAX Count er
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

"The nunmber of spanning tree explorer frames that
have been transnitted by this port on its
segnent . "

::={ dotldSrPortEntry 13 }

dot 1dSr Port Segnent M smat chDi scards OBJECT- TYPE
SYNTAX Count er

ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

"The nunber of explorer franmes that have been
di scarded by this port because the routing

descriptor field contained an invalid adjacent
segnent val ue. "

::={ dotldSrPortEntry 14 }

dot 1dSr Port Dupl i cat eSegnent Di scards OBJECT- TYPE
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SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of franes that have been di scarded by
this port because the routing descriptor field
contai ned a duplicate segnent identifier."

::={ dotldSrPortEntry 15 }

dot 1dSr Port HopCount ExceededDi scards OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of explorer franes that have been
di scarded by this port because the Routing
Information Field has exceeded the maxi mum route
descriptor length."

::={ dotldSrPortEntry 16 }

dot 1dSr Port DupLanl dOr TreeErrors OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of duplicate LAN IDs or Tree errors.
This helps in detection of problens in networks
cont ai ni ng ol der |1 BM Source Routing Bridges."

::={ dotldSrPortEntry 17 }

dot 1dSr Port Lanl dM smat ches OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunmber of ARE and STE franmes that were
di scarded because the last LAN ID in the routing
information field did not equal the LAN-in ID
This error can occur in inplenmentations which do
only a LAN-in ID and Bridge Number check instead
of a LAN-in ID, Bridge Nunber, and LAN-out ID
check before they forward broadcast frames."

::={ dotldSrPortEntry 18 }

-- scalar object in dotl1ldSr

dot 1dSr Bri dgeLf Mode OBJECT- TYPE
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SYNTAX | NTEGER {
node3(1),
node6( 2)

}

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"I ndi cates whet her the bridge operates using ol der
3 bit length negotiation fields or the newer 6 bit
length field inits RIF."

::={ dotldSr 2}

-- The Port-Pair Database
-- Inmplenentation of this group is optional.

-- This group is inplenented by those bridges that support
-- the direct nultiport nodel of the source route bridging
-- node as defined in the I EEE 802.5 SRT Addendumto

-- 802. 1d.

-- Bridges inplenenting this group may report 65535 for
-- dot 1dSr Port Bri dgeNunber and dot 1dSr Port Tar get Segnent ,
-- indicating that those objects are not applicable.

dot 1dPor t Pai r Tabl eSi ze OBJECT- TYPE

SYNTAX Gauge

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The total nunber of entries in the Bridge Port
Pai r Dat abase."

::={ dotldPortPair 1 }

-- the Bridge Port-Pair table

-- this table represents port pairs within a bridge formnng
-- a unique bridge path, as defined in the | EEE 802. 5M SRT
-- Addendum

dot 1dPort Pai r Tabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Dot 1dPort PairEntry
ACCESS not - accessi bl e
STATUS nandat ory
DESCRI PTI ON
"A table that contains information about every
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port pair database entity associated with this
source routing bridge."
::={ dotldPortPair 2}

dot 1dPort Pai rEntry OBJECT- TYPE

SYNTAX Dot 1dPortPairEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Alist of information for each port pair entity
of a bridge."

| NDEX { dot 1dPort PairLowPort, dot1dPort PairHi ghPort }

::={ dotldPortPairTable 1 }

Dot 1dPortPairEntry ::=
SEQUENCE {

dot 1dPor t Pai r LowPor t
| NTECER,

dot 1dPor t Pai r Hi ghPor t
| NTECER,

dot 1dPort Pai r Bri dgeNum
| NTECER,

dot 1dPort Pai r Bri dgeSt at e
| NTEGER

}

dot 1dPor t Pai r LowPort OBJECT- TYPE

SYNTAX | NTEGER (1..65535)

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The port nunber of the | ower nunbered port for
which this entry contains port pair database
i nformation."

::={ dotldPortPairEntry 1 }

dot 1dPort Pai r H ghPort OBJECT- TYPE

SYNTAX | NTEGER (1..65535)

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The port nunber of the higher nunbered port for
which this entry contains port pair database
i nformation."

::={ dotldPortPairEntry 2 }

dot 1dPor t Pai r Bri dgeNum OBJECT- TYPE
SYNTAX | NTEGER
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ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"A bridge nunber that uniquely identifies the path
provi ded by this source routing bridge between the
segnents connected to dot 1dPort Pai r LowPort and
dot 1dPort Pai r Hi ghPort. The purpose of bridge
nunber is to di sanbi guate between nultiple paths
connecting the same two LANs."

::={ dotldPortPairEntry 3}

dot 1dPort Pai r Bri dgeSt at e OBJECT- TYPE
SYNTAX | NTEGER {
enabl ed(1),
di sabl ed(2),
i nval i d(3)

}

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The state of dotl1ldPortPairBridgeNum Witing
"invalid(3)' to this object renoves the
correspondi ng entry."

::={ dotldPortPairEntry 4 }

END
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Security Considerations
Security issues are not discussed in this neno.
Aut hors’ Addresses

Eric B. Decker

cisco Systemns, Inc.
1525 O Brien Dr.
Menl o Park, CA 94025

Phone: (415) 326-1941
Email: cire@i sco.com

Keith McC oghrie

Hughes LAN Systens, Inc.
1225 Charl est on Road
Mountain View, CA 94043

Phone: (415) 966-7934
EMai | : kzm@l s. com

Paul Langille

Di gi tal Equi prent Corporation
Digital Drive, MO02-2/KO03
Merri mack, NH 03054

Phone: (603) 884-4045
EMail: langill e@dw n. enet.dec.com

Ani | Rijsinghani

Di gi tal Equi prent Corporation
550 King Street

Littl eton, MA 01460

Phone: (508) 486-6786
EMai | : ani | @evers. enet. dec. com

Decker, MC oghrie, Langille & R jsinghani [ Page 18]



