Net wor k Wor ki ng Group K. de G aaf

Request for Comments: 2108 3Com Cor por ati on
bsol etes: 1516 D. Romascanu
Cat egory: Standards Track Madge Networks (Israel) Ltd.

D. McMaster

Col onma Communi cati ons
K. Mcd oghrie

Ci sco Systens Inc.
February 1997

Definitions of Managed (bjects
for | EEE 802. 3 Repeater Devices
usi ng SMv2

Status of this Meno

Thi s docunment specifies an Internet standards track protocol for the
Internet conmunity, and requests di scussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this meno is unlimnited.

Abstract

This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenment protocols in the Internet conmunity.
In particular, it defines objects for managi ng | EEE 802.3 10 and 100
Mb/ second baseband repeaters based on | EEE Std 802.3 Section 30, "10
& 100 Mo/ s Managenent," Cctober 26, 1995.
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1. The SNWP Networ k Managenent Franmework

The SNMP Networ k Managenent Framework presently consists of three
maj or conponents. They are:

o] the SM, described in RFC 1902 [6] - the nechanisns used
for describing and nam ng objects for the purpose of
managenent .

o] the MB-11, STD 17, RFC 1213 [5] - the core set of
managed objects for the Internet suite of protocols.

o] the protocol, STD 15, RFC 1157 [10] and/or RFC 1905
[9] - the protocol used for accessing nanaged infornation.

Textual conventions are defined in RFC 1903 [7], and conformance
statenents are defined in RFC 1904 [8].

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

1.1. Object 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 type is naned by an
OBJECT | DENTI FIER, an adm nistratively assigned nane. 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, terned the descriptor, to refer to the
obj ect type.

2. Overview
2.1. Relationship to RFC 1516
This MB is intended as a superset of that defined by RFC 1516 [ 11],

which will go to historic status. This MB includes all of the
obj ects contained in that MB, plus several new ones which provide
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for significant additional capabilities. |Inplenentors are encouraged
to support all applicable conformance groups in order to make the
best use of the new functionality provided by this MB. The new

obj ects provide support for:

o] nmultiple repeaters

o] 100BASE- T managenent

o] port TopN capability

o] address search and topol ogy mappi ng

Certain objects have been deprecated; in particular, those scal ar
obj ects used for managi ng a single repeater are now of minimal use
since they are duplicated in the new multiple- repeater definitions.
Addi ti onal objects have been deprecated based on inpl enentation
experience with RFC 1516.

2.2. Repeater Managenent

I nstances of the object types defined in this nmeno represent
attributes of an | EEE 802.3 (Ethernet-1like) repeater, as defined by
Section 9, "Repeater Unit for 10 Md/ s Baseband Networks" in the | EEE
802. 3/1S0O 8802-3 CSMA/ CD standard [1], and Section 27, "Repeater for
100 Mo/ s Baseband Networks" in the | EEE Standard 802. 3u-1995 [2].

These Repeater M B objects may be used to manage non-standard
repeater-1like devices, but defining objects to describe

i npl ement ati on-specific properties of non-standard repeater- |ike
devices is outside the scope of this neno.

The definitions presented here are based on Section 30.4, "Layer
Managenent for 10 and 100 Md/ s Baseband Repeaters" and Annex 30A,
"GDMO Speci ficataions for 802.3 managed objects" of [3].

| npl ementors of these M B objects should note that [3] explicitly
descri bes when, where, and how various repeater attributes are
nmeasured. The | EEE docunent al so describes the effects of repeater
actions that may be invoked by nani pul ati ng i nstances of the MB
obj ects defined here.

The counters in this docunent are defined to be the sane as those

counters in [3], with the intention that the same instrunentation can
be used to inplenment both the | EEE and | ETF managenent standards.
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2.3. Structure of the MB

bjects in this MB are arranged i nto packages, each of which
contains a set of related objects within a broad functional category.
bj ects within a package are generally defined under the sane O D
subtree. These packages are intended for organizational convenience
ONLY, and have no relation to the conformance groups defined later in
t he docunent.

2.3.1. Basic Definitions
The basic definitions include objects which are applicable to all
repeaters: status, paraneter and control objects for each repeater
within the managed system for the port groups within the system and
for the individual ports thenselves.

2.3.2. Monitor Definitions

The nmonitor definitions include nonitoring statistics for each
repeater within the systemand for individual ports.

2.3.3. Address Tracking Definitions
This collection includes objects for tracking the MAC addresses of
the DTEs attached to the ports within the system and for mapping the
t opol ogy of a network.
Note: These definitions are based on a technol ogy which has been
pat ented by Hewl ett-Packard Conmpany. HP has granted rights to this
technology to inplenmentors of this MB. See [12] and [13] for
details.

2.3.4. Top N Definitions

These objects may be used for tracking the ports with the nopst
activity within the systemor within particular repeaters.

2.4. Relationship to Gher MBs
2.4.1. Relationship to MB-1I1

It is assunmed that a repeater inplementing this MB will also
i npl erent (at |east) the 'systenmi group defined in MB-11 [5].
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2.4.1.1. 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 even if the entity's sole functionality is managenent of
repeaters

2.4.1.2. Relationship to the "interfaces group

In MB-11, the "interfaces’ group is defined as bei ng mandatory for
all systenms 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
protocol s.)

This Repeater M B uses the notion of ports on a repeater. The
concept of a MB-11 interface has NO specific relationship to a
repeater’s port. Therefore, the "interfaces’ group applies only to
the one (or nore) network interfaces on which the entity managing the
repeater sends and receives nmanagenent protocol operations, and does
not apply to the repeater’'s ports.

This is consistent with the physical-layer nature of a repeater. A
repeater is a bitwi se store-and-forward device. It recognizes
activity and bits, but does not process inconing data based on any
packet-related i nformati on (such as checksum or addresses). A
repeater has no MAC address, no MAC i npl ementation, and does not pass
packets up to higher-Ilevel protocol entities for processing.

(When a network managenent entity is observing a repeater, it may
appear as though the repeater is passing packets to a higher-Ievel
protocol entity. However, this is only a neans of inplenenting
managenent, and this passing of managenent information is not part of
the repeater functionality.)
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3. Definitions
SNIVP- REPEATER-M B DEFINI TIONS ::= BEA N

| MPORTS
Count er 32, Counter64, |nteger32, Gauge32, TineTicks,
OBJECT- TYPE, MODULE- | DENTI TY, NOTI FI CATI ON-TYPE, mi b-2
FROM SNWPv2- SM
Ti meSt anp, DisplayString, MacAddress, TEXTUAL- CONVENTI ON,
RowSt at us, Test Andl ncr
FROM SNMPv2- TC
OBJECT- GROUP, MODULE- COVPLI ANCE
FROM SNMPv2- CONF
Owner String
FROM | F- M B;

snnpRpt r Mod MODULE- | DENTI TY
LAST- UPDATED "9609140000Z"
ORGANI ZATI ON "I ETF HUB M B Worki ng G oup”
CONTACT- | NFO
"WG E-mai |l : hubm b@prnd. rose. hp. com

Chai r: Dan Ronmscanu
Postal : Madge Networks (Israel) Ltd.
Ati di m Technol ogy Park, Bldg. 3
Tel Aviv 61131, |srael
Tel : 972-3-6458414, 6458458
Fax: 972-3-6487146
E-nmail: dromasca@mdge. com

Editor: Kathryn de G aaf
Postal : 3Com Cor por ati on
118 Turnpi ke Rd.
Sout hbor ough, MA 01772 USA
Tel : (508) 229- 1627
Fax: (508)490-5882
E-nmai |l : kdegraaf @ sd. 3com conf
DESCRI PTI ON
"Managenent information for 802.3 repeaters.

The followi ng references are used throughout
this M B nodul e:

[ EEE 802. 3 Std]
refers to | EEE 802. 3/1 SO 8802-3 I nformation
processi ng systens - Local area networks -
Part 3: Carrier sense multiple access with
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collision detection (CSMA CD) access nethod
and physi cal |ayer specifications (1993).

[ | EEE 802.3 Myt]
refers to | EEE 802. 3u-1995, '10 Md/s &
100 Mo/ s Managenent, Section 30,’
Suppl enent to ANSI/| EEE 802. 3.

The following ternms are used throughout this
M B nodul e. For conplete formal definitions,
the | EEE 802. 3 standards shoul d be consulted
wher ever possi bl e:

System - A nanaged entity conpliant with this
M B, and incorporating at |east one nanaged
802. 3 repeater

Chassis - An enclosure for one nmanaged repeater,
part of a nanaged repeater, or several managed
repeaters. It typically contains an integra
power supply and a variabl e nunber of avail abl e
nodul e sl ots.

Repeater-unit - The portion of the repeater set
that is inboard of the physical nedia interfaces.
The physical nedia interfaces (MAUs, AU s) nay be
physically separated fromthe repeater-unit, or
they nay be integrated into the sanme physical
package.

Trivial repeater-unit - An isolated port that can
gather statistics.

G oup - A reconmrended, but optional, entity
defined by the | EEE 802. 3 managenent standard,
in order to support a nodul ar nunbering schene.
The cl assical exanple allows an inplenentor to
represent field-replaceable units as groups of
ports, with the port nunbering matching the
nmodul ar hardware i npl enmentation

System i nterconnect segnent - An interna
segnent allow ng interconnection of ports
bel onging to different physical entities
into the same | ogi cal manageabl e repeater.
Exanpl es of inplenentation m ght be

backpl ane busses in nmodul ar hubs, or

chai ning cables in stacks of hubs.
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Stack - A scal able systemthat may include
managed repeaters, in which nodularity is
achi eved by interconnecting a nunber of

di fferent chassis.

Modul e - A building block in a nodul ar
chassis. It typically maps into one 'slot’;
however, the range of configurations may be
very large, with several nodul es entering
one slot, or one nmobdul e covering several
slots.

REVI SI ON "9309010000Z"

DESCRI PTI ON
"Publ i shed as RFC 1516"

REVI SI ON "9210010000Z"

DESCRI PTI ON
"Publ i shed as RFC 1368"

::={ snnpDot 3RptrMgt 5 }

snnpDot 3Rpt rvgt  OBJECT IDENTIFIER ::= { mb-2 22 }

Opt MacAddr :: = TEXTUAL- CONVENTI ON
DI SPLAY- HI NT "ix: "
STATUS current
DESCRI PTI ON
"Either a 6 octet address in the ‘canoni cal
order defined by | EEE 802.1a, i.e., as if it
were transmitted | east significant bit first
if avalue is available or a zero length string.”
REFERENCE
"See MacAddress in SNWPv2-TC. The only difference
is that a zero length string is allowed as a val ue
for Opt MacAddr and not for MacAddress."
SYNTAX OCTET STRING (SIZE (0 | 6))

-- Basic infornmation at the repeater, group, and port |evel.

r pt r Basi cPackage

OBJECT IDENTIFIER ::= { snnpDot3Rptrigt 1 }
rptrRptrinfo
OBJECT I DENTIFIER ::= { rptrBasi cPackage 1 }

rptr G oupl nfo
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OBJECT | DENTI FI ER ::
rptrPortinfo

OBJECT | DENTI FI ER ::
rptrAll Rptrinfo

OBJECT | DENTI FI ER ::

{ rptrBasi cPackage 2 }

{ rptrBasi cPackage 3 }

{ rptrBasi cPackage 4 }

-- Monitoring information at the repeater, group, and port |evel.
r pt r Moni t or Package
OBJECT IDENTIFIER ::= { snnpDot 3Rptr Mgt 2 }
rptrMonitorRptrinfo
OBJECT | DENTI FI ER : :
r pt r Moni t or G oupl nfo
OBJECT | DENTI FI ER : :
rptrMonitorPortlnfo
OBJECT | DENTI FI ER : :
rptrMonitorAl |l Rptrinfo
OBJECT | DENTI FI ER : :

{ rptrMonitorPackage 1 }

{ rptrMonitorPackage 2 }

{ rptrMonitorPackage 3 }

{ rptrMonitorPackage 4 }

-- Address tracking information at the repeater, group,
-- and port |evel.
r pt r Addr Tr ackPackage

OBJECT IDENTIFIER ::= { snnpDot 3RptrMgt 3 }
rptrAddr TrackRptrinfo
OBJECT IDENTIFIER ::= { rptrAddrTrackPackage 1 }

r pt r Addr Tr ackG oupl nf o

-- this subtree is currently unused

OBJECT IDENTIFIER ::= { rptrAddrTrackPackage 2 }
rptr Addr TrackPortlInfo

OBJECT IDENTIFIER ::= { rptrAddrTrackPackage 3 }

-- TopN information.
r pt r TopNPackage
OBJECT IDENTIFIER ::= { snnpDot 3RptrMyt 4 }
rptr TopNRptrinfo
-- this subtree is currently unused
OBJECT IDENTIFIER ::= { rptrTopNPackage 1 }
r pt r TopNG oupl nf o
-- this subtree is currently unused

OBJECT IDENTIFIER ::= { rptrTopNPackage 2 }
rptr TopNPort I nfo
OBJECT IDENTIFIER ::= { rptrTopNPackage 3 }

-- Od version of basic information at the repeater |evel.
-- In a system containing a single nanaged repeater,

-- configuration, status, and control objects for the overall
-- repeater.
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-- The objects contained under the rptrRptrinfo subtree are

-- intended for backwards conpatibility with inplenentations of

-- RFC 1516 [11]. In newer inplenentations (both single- and

-- nmultiple-repeater inplenentations) the rptrlnfoTable should

-- be inplenmented. It is the preferred source of this information
-- as it contains the values for all repeaters managed by the

-- agent. In all cases, the objects in the rptrRptrinfo subtree
-- are duplicates of the corresponding objects in the first entry
-- of the rptrlnfoTable.

rptr G oupCapacity OBJECT- TYPE

SYNTAX I nt eger32 (1..2147483647)
MAX- ACCESS read-only

STATUS depr ecat ed

DESCRI PTI ON

Mhkkkkhdk*x*%x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkkhk*k

The rptrGoupCapacity is the nunmber of groups
that can be contained within the repeater. Wthin
each managed repeater, the groups are uniquely
nunbered in the range from1 to rptrGoupCapacity.

Sonme groups nay not be present in the repeater, in
whi ch case the actual nunber of groups present

will be less than rptrGoupCapacity. The nunber
of groups present will never be greater than
rptrG oupCapacity.

Note: In practice, this will generally be the
nunber of field-replaceable units (i.e., nodul es,
cards, or boards) that can fit in the physica
repeater enclosure, and the group numbers wl|l
correspond to nunbers nmarked on the physica
encl osure.”

REFERENCE
"[ | EEE 802.3 Mgt], 30.4.1.1.3,
aRepeat er G oupCapacity. "

:={ rptrRptrinfo 1 }

rptrOper St atus OBJECT- TYPE

SYNTAX | NTEGER {
other(1), -- undefined or unknown
ok(2), -- no known failures
rptrFailure(3), -- repeater-related failure
groupFai l ure(4), -- group-related failure
port Fail ure(5), -- port-related failure
gener al Fai | ure(6) -- failure, unspecified type
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}
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON
"xk*,*k**k*x%*%x THI S mJEC’r IS DEPRECATED kkkkkkhkkk*k

The rptrQper Status object indicates the
operational state of the repeater. The
rptrHeal t hText object may be consulted for nore
specific informati on about the state of the
repeater’s health.

In the case of nultiple kinds of failures (e.g.,
repeater failure and port failure), the value of
this attribute shall reflect the highest priority
failure in the follow ng order, listed highest
priority first:

rptrFailure(3)
groupFai | ure(4)
port Fail ure(5)
general Failure(6)."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.1.5, aRepeaterHealthState."

= { rptrRptrinfo 2 }
rptrHeal thText OBJECT- TYPE

SYNTAX Di splayString (SIZE (0..255))
MAX- ACCESS read-only

STATUS depr ecat ed

DESCRI PTI ON

Mhkkkkhkk**x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

The health text object is a text string that
provides information relevant to the operati onal
state of the repeater. Agents may use this string
to provide detailed information on current
failures, including howthey were detected, and/or
instructions for problemresolution. The contents
are agent-specific."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.1.6, aRepeaterHeal thText."
:={ rptrRptrinfo 3}

rptrReset OBJECT- TYPE
SYNTAX | NTEGER {
noReset (1),
reset (2)
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}
MAX- ACCESS read-write
STATUS depr ecat ed
DESCRI PTI ON
"xk*,*k**k*x%*%x THI S mJEC’r IS DEPRECATED kkkkkkhkkk*k

Setting this object to reset(2) causes a
transition to the START state of Fig 9-2 in
section 9 [IEEE 802.3 Std] for a 10Md/s repeater
and the START state of Fig 27-2 in section 27

of that standard for a 100Md/ s repeater.

Setting this object to noReset(1l) has no effect.
The agent will always return the val ue noReset (1)
when this object is read.

After receiving a request to set this variable to
reset(2), the agent is allowed to delay the reset
for a short period. For exanple, the inplenentor
may choose to delay the reset |ong enough to all ow
the SNWP response to be transmitted. In any
event, the SNWP response nmust be transmitted.

This action does not reset the managenent counters
defined in this docunent nor does it affect the
port Adnmi nSt at us paranmeters. Included in this
action is the execution of a disruptive Self-Test
with the followi ng characteristics: a) The nature
of the tests is not specified. b) The test resets
the repeater but without affecting nanagenent

i nformati on about the repeater. c¢) The test does
not inject packets onto any segnent. d) Packets
received during the test nay or nmay not be
transferred. e) The test does not interfere with
managenent functions.

After performing this self-test, the agent will
update the repeater health information (including
rptrQOperStatus and rptrHeal thText), and send a
rptrHealth trap."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.2.1, acResetRepeater."
= { rptrRptrinfo 4}

r pt r NonDi srupt Test OBJECT- TYPE
SYNTAX | NTEGER {
noSel f Test (1),
sel f Test (2)
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}
MAX- ACCESS read-write
STATUS depr ecat ed
DESCRI PTI ON
"xk*,*k**k*x%*%x THI S mJEC’r IS DEPRECATED kkkkkkhkkk*k

Setting this object to selfTest(2) causes the
repeater to performa agent-specific, non-

di sruptive self-test that has the foll ow ng
characteristics: a) The nature of the tests is
not specified. b) The test does not change the
state of the repeater or managenent information
about the repeater. <c¢) The test does not inject
packets onto any segnent. d) The test does not
prevent the relay of any packets. e) The test
does not interfere wi th managenent functions.

After performing this test, the agent will update
the repeater health information (including
rptrQOperStatus and rptrHeal thText) and send a
rptrHealth trap

Note that this definition allows returning an
"okay’ result after doing a trivial test.

Setting this object to noSelfTest(1) has no

effect. The agent will always return the val ue
noSel f Test (1) when this object is read."
REFERENCE

"[ I EEE 802.3 Myt], 30.4.1.2. 2,
acExecut eNonDi sruptiveSel f Test."
= { rptrRptrinfo 5 }

rptrTotal PartitionedPorts OBJECT- TYPE

SYNTAX Gauge32
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON

Mhkk kkhkk*x*x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

This object returns the total nunber of ports in

the repeater whose current state neets all three

of the following criteria: rptrPortQperStatus

does not have the val ue notPresent (3),

rptrPort Adni nStatus is enabled(l), and

rptrPort AutoPartitionState is autoPartitioned(2)."
= { rptrRptrinfo 6 }
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-- Basic infornation at the group |evel.

-- Configuration and status objects for each
-- managed group in the system independent
-- of whether there is one or nore managed
-- repeater-units in the system

rptrGoupTabl e OBJECT- TYPE

SYNTAX SEQUENCE CF Rptr G oupEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Tabl e of descriptive and status information about
the groups of ports.™
:={ rptrGoupinfo 1 }

rptr G oupEntry OBJECT- TYPE

SYNTAX Rpt r G oupEntry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"An entry in the table, containing information
about a single group of ports.”

| NDEX { rptrGoupl ndex }

= { rptrGoupTable 1}

Rptr G oupEntry :: =
SEQUENCE {

r pt r & oupl ndex
I nt eger 32,

rptr G oupDescr
Di spl ayStri ng,

rptrG oupChj ectl D
OBJECT | DENTI FI ER,

rptr G oupOper St at us
| NTEGER,

rpt r G ouplLast Oper St at usChange
Ti meTi cks,

rptr G oupPort Capacity
I nt eger 32

}

r ptr G oupl ndex OBJECT- TYPE
SYNTAX | nt eger32 (1..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This object identifies the group within the
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system for which this entry contains

i nformation."
REFERENCE

"1 EEE 802.3 Mgt], 30.4.2.1.1, aGouplD."
c:={ rptrGoupEntry 1}

rptr G oupDescr OBJECT- TYPE
SYNTAX Di splayString (SIZE (0..255))
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON
"xk*,***k*x%*x THI S mJEC’r IS DEPRECATED kkkkkkkkk*x

A textual description of the group. This value
shoul d include the full name and version
identification of the group’s hardware type and
i ndicate how the group is differentiated from
ot her types of groups in the repeater. Plug-in
Modul e, Rev A" or ’'Barney Rubble 10BASE-T 4-port
SI MM socket Version 2.1 are exanples of valid
group descri ptions.

It is mandatory that this only contain printable
ASCI | characters.”
c:={ rptrGoupEntry 2}

rptr G oupQbj 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
group. This value may be allocated within the SM
enterprises subtree (1.3.6.1.4.1) and provides a
strai ght-forward and unanbi guous neans for
determ ni ng what kind of group is being managed.

For example, this object could take the val ue
1.3.6.1.4.1.4242.1.2.14 if vendor ’'Flintstones,
Inc.” was assigned the subtree 1.3.6.1.4.1.4242,
and had assigned the identifier
1.3.6.1.4.1.4242.1.2.14 to its "Wl ma Flintstone
6-Port FORL Plug-in Mdule.’"

c:={ rptrGoupEntry 3}

rptr G oupOper St at us OBJECT- TYPE

SYNTAX | NTEGER {
other(1),
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operational (2),
mal f uncti oni ng(3),
not Present (4),
under Test (5),
reset | nProgress(6)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"An object that indicates the operational status
of the group

A status of notPresent(4) indicates that the group
is tenporarily or permanently physically and/or
logically not a part of the repeater. It is an

i npl enentation-specific matter as to whether the
agent effectively renoves notPresent entries from
the table.

A status of operational (2) indicates that the
group is functioning, and a status of
mal functi oning(3) indicates that the group is
mal functioning in sone way."

c:={ rptrGoupEntry 4}

rptr G ouplLast Qper St at usChange OBJECT- TYPE

SYNTAX Ti meTi cks
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON

Mhkk kkhkk**%x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

An object that contains the value of sysUpTine at
the time when the last of the foll owi ng occurred:
1) the agent cold- or warmstarted,;
2) the row for the group was created (such
as when the group was added to the systen); or
3) the value of rptrGoupQperStatus for the
group changed.

A val ue of zero indicates that the group’s
operational status has not changed since the agent
| ast restarted.”

c:={ rptrGoupEntry 5}

rptr G oupPort Capacity OBJECT- TYPE

SYNTAX | nt eger32 (1..2147483647)
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON
"The rptr G oupPortCapacity is the nunber of ports
that can be contained within the group. Valid
range is 1-2147483647. Wthin each group, the
ports are uniquely nunbered in the range from1l to
rptr G oupPort Capacity.

Sonme ports may not be present in the system in

whi ch case the actual nunber of ports present

will be less than the value of rptrG oupPort Capacity.
The nunber of ports present in the group will never
be greater than the value of rptrGoupPortCapacity.

Note: In practice, this will generally be the
nunber of ports on a nodule, card, or board, and
the port nunmbers will correspond to nunbers marked
on the physical enbodinent."

REFERENCE

"I EEE 802.3 Mgt, 30.4.2.1.2, aG oupPortCapacity."
= { rptrGoupEntry 6 }

-- Basic information at the port |evel.

-- Configuration and status objects for

-- each managed repeater port in the system
-- independent of whether there is one or nore

-- managed repeater-units in the system

rptrPort Tabl e OBJECT- TYPE

SYNTAX SEQUENCE COF RptrPortEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Tabl e of descriptive and status information about
the repeater ports in the system The nunber of
entries is independent of the number of repeaters
in the managed system"

c:={ rptrPortinfo 1 }

rptrPortEntry OBJECT- TYPE

SYNTAX RptrPortEntry
MAX- ACCESS not -accessi bl e
STATUS current

DESCRI PTI ON

"An entry in the table, containing information
about a single port."
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| NDEX { rptrPortG ouplndex, rptrPortlndex }
c:={ rptrPortTable 1 }

RptrPortEntry ::=
SEQUENCE {

r pt r Port G oupl ndex
| nt eger 32,

rptrPortl ndex
| nt eger 32,

r pt r Port Admi nSt at us
| NTECGER,

rptrPortAutoPartitionState
| NTECGER,

r pt r Por t Oper St at us
| NTECGER,

rptrPortRptrid
I nt eger 32

}

rptrPort Groupl ndex OBJECT- TYPE

SYNTAX | nt eger32 (1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object identifies the group containing the
port for which this entry contains information."

o= { rptrPortEntry 1 }

rptrPortlndex OBJECT- TYPE

SYNTAX I nt eger32 (1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object identifies the port within the group
for which this entry contains information. This
identifies the port independently fromthe repeater
it may be attached to. The nunbering schene for
ports is inplenentation specific; however, this
val ue can never be greater than
rptrGoupPortCapacity for the associ ated group.”

REFERENCE
"[| EEE 802.3 Mgt], 30.4.3.1.1, aPortID."

c:={ rptrPortEntry 2 }

rptrPort Admi nSt at us OBJECT- TYPE
SYNTAX | NTEGER {
enabl ed(1),
di sabl ed( 2)
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}

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"Setting this object to disabled(2) disables the
port. A disabled port neither transmts nor
receives. Once disabled, a port nust be
explicitly enabled to restore operation. A port
whi ch is disabled when power is |ost or when a
reset is exerted shall remain disabled when norma
operation resumnes.

The admin status takes precedence over auto-
partition and functionally operates between the
auto-partition mechani smand the AU/ PMA

Setting this object to enabled(1l) enables the port
and exerts a BEG N on the port’s auto-partition
state machi ne.

(I'n effect, when a port is disabled, the value of
rptrPort AutoPartitionState for that port is frozen
until the port is next enabled. Wen the port
becones enabl ed, the rptrPortAutoPartitionState
becones not AutoPartitioned(1l), regardless of its
pre-di sabling state.)"

REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.2, aPortAdm nState
and 30.4.3.2.1, acPortAdm nControl ."

c:={ rptrPortEntry 3 }

rptrPort Aut oPartiti onState OBJECT- TYPE
SYNTAX | NTEGER {
not Aut oPartitioned(1),
autoPartiti oned(2)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The autoPartitionState flag indicates whether the
port is currently partitioned by the repeater’s
auto-partition protection.

The conditions that cause port partitioning are
specified in partition state nmachine in Sections
9 and 27 of [IEEE 802.3 Std]. They are not
differentiated here.”

REFERENCE

de G aaf, et. al. St andards Track [ Page 19]



RFC 2108 802. 3 Repeater M B using SMv2 February 1997

"[1 EEE 802.3 Myt], 30.4.3.1.3, aAutoPartitionState."
c:={ rptrPortEntry 4 }

rptrPort Qper Status OBJECT- TYPE
SYNTAX | NTEGER {
operational (1),
not Oper ati onal (2),
not Present ( 3)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object indicates the port’'s operational
status. The notPresent(3) status indicates the
port is physically renoved (note this may or may
not be possi bl e depending on the type of port.)
The operational (1) status indicates that the port
is enabl ed (see rptrPort Adm nStatus) and wor ki ng,
even though it might be auto-partitioned (see
rptrPortAutoPartiti onState).

If this object has the val ue operational (1) and
rptrPort AdnminStatus is set to disabled(2), it is
expected that this object’s value will soon change
to not Operational (2)."

c:={ rptrPortEntry 5 }

rptrPortRptrld OBJECT- TYPE

SYNTAX | nt eger 32 (0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object identifies the repeater to
which this port belongs. The repeater
identified by a particular value of this object
is the same as that identified by the sane
val ue of rptrinfold. A value of zero
indicates that this port currently is not
a nenber of any repeater.”

c:={ rptrPortEntry 6 }

-- New version of basic information at the repeater |evel.

-- Configuration, status, and control objects for
-- each managed repeater in the system

rptrinfoTabl e OBJECT- TYPE
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SYNTAX SEQUENCE OF RptrlnfoEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A table of information about each
non-trivial repeater. The nunber of entries
depends on the physical configuration of the
managed system "

= { rptrAllRptrinfo 1}

rptrinfoEntry OBJECT- TYPE

SYNTAX RptrlnfoEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry in the table, containing information
about a single non-trivial repeater.”

| NDEX { rptrinfold }

o= { rptrinfoTable 1 }

RptrinfoEntry ::=
SEQUENCE {
rptrinfold
| nt eger 32,
rptrlnfoRptrType
| NTECGER,
rptrl nfoQOper St atus
| NTECGER,
rptrl nf oReset
| NTECGER,
rptrinfoPartitionedPorts
Gauge32,
rptrl nfolLast Change
Ti meSt anp

}

rptrinfold OBJECT- TYPE

SYNTAX I nt eger32 (1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object identifies the repeater for which
this entry contains information."

o= { rptrinfoEntry 1 }

rptrlnfoRptr Type OBJECT- TYPE

SYNTAX | NTEGER {
other(1), -- undefined or unknown
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tenMo(2),
onehundr edMod assl (3),
onehundr edMbCl assl | (4)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The rptrinfoRptrType returns a value that identifies
the CSMA/ CD repeater type."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.1.2, aRepeaterType."
o= { rptrinfoEntry 2 }

rptrlnfoQperStatus OBIJECT- TYPE

SYNTAX | NTEGER {
ot her (1),
ok(2),
failure(3)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The rptrlnfoQperStatus object indicates the
operational state of the repeater.”
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.1.5, aRepeaterHealthState."
o= { rptrinfoEntry 3}

rptrilnfoReset OBJECT- TYPE

SYNTAX | NTEGER {
noReset (1),

reset (2)

}

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"Setting this object to reset(2) causes a
transition to the START state of Fig 9-2 in
section 9 [IEEE 802.3 Std] for a 10Md/s repeater
and to the START state of Fig 27-2 in section 27
of that standard for a 100Md/ s repeater.

Setting this object to noReset(1l) has no effect.
The agent will always return the val ue noReset (1)
when this object is read.

After receiving a request to set this variable to
reset(2), the agent is allowed to delay the reset
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for a short period. For exanple, the inplenentor
may choose to delay the reset |ong enough to all ow
the SNWP response to be transmitted. In any

event, the SNWP response nmust be transmtted.

This action does not reset the managenent counters
defined in this docunent nor does it affect the
port Adnmi nSt at us paranmeters. Included in this
action is the execution of a disruptive Self-Test
with the followi ng characteristics: a) The nature
of the tests is not specified. b) The test resets
the repeater but without affecting nanagenent

i nformati on about the repeater. c¢) The test does
not inject packets onto any segnent. d) Packets
received during the test nay or nmay not be
transferred. e) The test does not interfere with
managenent functi ons.

After performing this self-test, the agent wil|
update the repeater health information (including
rptrinfoQperStatus), and send a rptrlnfoReset Event
notification."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.2.1, acResetRepeater."
o= { rptrinfoEntry 4 }

rptrinfoPartitionedPorts OBJECT- TYPE

SYNTAX Gauge32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object returns the total nunber of ports in

the repeater whose current state neets all three

of the following criteria: rptrPortQperStatus

does not have the val ue notPresent (3),

rptrPort Adnmi nStatus is enabled(1l), and

rptrPort AutoPartitionState is autoPartitioned(2)."
o= { rptrinfoEntry 5 }

rptrl nfolLast Change OBJECT- TYPE

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

"The val ue of sysUpTi me when any of the follow ng
condi tions occurred:

1) agent cold- or warmstarted;

2) this instance of repeater was created
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(such as when a device or nodul e was
added to the systenj;

3) a change in the value of rptrlnfoQOperStatus;

4) ports were added or renoved as nenbers of
the repeater; or

5) any of the counters associated with this
repeater had a discontinuity."

o= { rptrinfoEntry 6 }

-- AOd version of statistics at the repeater |evel
-- Performance nonitoring statistics for the repeater

-- In a system containing a single nanaged repeater-unit,
-- the statistics object for the repeater-unit.

-- The objects contained under the rptrMnitorRptrinfo subtree are
-- intended for backwards conpatibility with inplenentations of

-- RFC 1516 [11]. In newer inplenmentations (both single- and

-- multiple-repeater inplenmentations), the rptrMonitorTable will

-- be inplenmented. It is the preferred source of this information
-- as it contains the values for all repeaters managed by the

-- agent. 1In all cases, the objects in the rptrMnitorRptrinfo

-- subtree are duplicates of the correspondi ng objects in the

-- first entry of the rptrMonitorTable.

rptrMonitorTransm t Col |isions OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON

Mhkkkkhkk**x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

For a clause 9 (10Mo/s) repeater, this counter
is increnented every tine the repeater state
machi ne enters the TRANSM T COLLI SION state
fromany state other than ONE PORT LEFT

(Ref: Fig 9-2 [IEEE 802.3 Std]).

For a clause 27 repeater, this counter is
incremented every tinme the repeater core state
di agram enters the Jamstate as a result of
Activity(ALL) > 1 (fig 27-2 [IEEE 802.3 Std]).
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The approximate minimumtinme for rollover of this
counter is 16 hours in a 10Md/s repeater and 1.6
hours in a 100Mo/s repeater."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.1.8, aTransmtCollisions."
o= { rptrMonitorRptrinfo 1 }

-- Statistics at the group | evel

-- In a system containing a single nanaged repeater-unit,
-- the statistics objects for each group

rptr Moni t or G oupTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rptr MnitorG oupEntry
MAX- ACCESS not -accessi bl e

STATUS depr ecat ed

DESCRI PTI ON

Mhkkkkhdk*x*%x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkkk*k

Tabl e of performance and error statistics for the
groups within the repeater. The nunber of entries
is the same as that in the rptrGoupTable.”

c:={ rptrMnitorGouplnfo 1}

rptrMoni t or G oupEntry OBJECT- TYPE
SYNTAX Rpt r Moni t or &G oupEntry
MAX- ACCESS not -accessi bl e
STATUS depr ecat ed
DESCRI PTI ON
"xk*,*k**k*x*%*%x THI S mJEC’r IS DEPRECATED kkkkkkkkk*x

An entry in the table, containing tota
performance and error statistics for a single
group. Regular retrieval of the information in
this table provides a neans of tracking the
performance and health of the networked devices
attached to this group’s ports.

The counters in this table are redundant in the
sense that they are the summations of information
al ready avail abl e through ot her objects. However,
t hese sunms provide a considerable optimzation of
net wor k nmanagenent traffic over the otherwi se
necessary retrieval of the individual counters

i ncluded in each sum

Note: Group-level counters are
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deprecated in this MB. It is reconmended
t hat nmanagenent applications instead use
the repeater-1level counters contained in
the rptrMnTabl e."

| NDEX { rptrMonitorG oupl ndex }

::={ rptrMnitorGoupTable 1 }

Rpt r Moni t or G oupEntry ::=
SEQUENCE {

r pt r Moni t or G oupl ndex
| nt eger 32,

r pt r Moni t or G oupTot al Fr anes
Count er 32,

rptrMonitorG oupTotal Cctets
Count er 32,

rptrMonitorG oupTotal Errors
Count er 32

}

r pt r Moni t or G oupl ndex OBJECT- TYPE
SYNTAX | nt eger32 (1..2147483647)
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON
"xk*,*k**k*x*%*%x THI S mJEC’r IS DEPRECATED kkkkkkkkk*x

This object identifies the group within the
repeater for which this entry contains
i nformation."

2= { rptrMnitorGoupEntry 1 }

rpt r Moni t or G oupTot al Frames OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON

Mhkkkkhkk**x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

The total nunber of franmes of valid franme |ength

t hat have been received on the ports in this group
and for which the FCSError and Colli si onEvent
signhal s were not asserted. This counter is the
sunmat i on of the values of the

r pt r Moni t or Por t Readabl eFrames counters for all of
the ports in the group

This statistic provides one of the paraneters
necessary for obtaining the packet error rate.
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The approximate minimumtinme for rollover of this
counter is 80 hours in a 10Md/s repeater.”
::={ rptrMnitorGoupEntry 2 }

rptrMonitorGoupTotal Octets OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON

Mhkkkk kk**%x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkkk*k

The total nunber of octets contained in the valid
frames that have been received on the ports in
this group. This counter is the summation of the
val ues of the rptrMonitorPort Readabl eCctets
counters for all of the ports in the group.

This statistic provides an indicator of the total
data transferred. The approximate mninumtine
for rollover of this counter is 58 mnutes in a
10Mb/ s repeater."

::={ rptrMnitorGoupEntry 3}

rptrMonitorGoupTotal Errors OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON

Mhkk kkhkk**%x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

The total nunber of errors which have occurred on
all of the ports in this group. This counter is
the sumati on of the values of the
rptrMonitorPortTotal Errors counters for all of the
ports in the group."”

::={ rptrMnitorGoupEntry 4 }

Statistics at the port |evel.

rpt r Moni t or Port Tabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"Tabl e of perfornmance and error statistics for the
ports. The nunber of entries is the sane as that

de G aaf, et. al. St andards Track [ Page 27]



RFC 2108 802. 3 Repeater M B using SMv2 February 1997

in the rptrPortTable.

The col umar obj ect rptrMnitorPortLast Change

is used to indicate possible discontinuities

of counter type colunmar objects in the table."
o= { rptrMonitorPortinfo 1 }

rptrMonitorPortEntry OBJECT- TYPE

SYNTAX Rpt r Moni t or Port Entry
MAX- ACCESS not -accessi bl e
STATUS current

DESCRI PTI ON

"An entry in the table, containing performnce and
error statistics for a single port."
| NDEX { rptrMonitorPort G ouplndex, rptrMnitorPortlndex }
c:={ rptrMonitorPortTable 1}

Rptr Moni torPortEntry :: =
SEQUENCE {

r pt r Moni t or Port Gr oupl ndex
| nt eger 32,

r pt r Moni t or Por t | ndex
| nt eger 32,

r pt r Moni t or Por t Readabl eFr anes
Count er 32,

r pt r Moni t or Port Readabl eCct et s
Count er 32,

r pt r Moni t or Port FCSErr or s
Count er 32,

rptrMonitorPortAlignnentErrors
Count er 32,

r pt r Moni t or Por t FrameToolLongs
Count er 32,

r pt r Moni t or Por t Short Event s
Count er 32,

rptr Moni t or Port Runt s
Count er 32,

rptrMoni tor Port Col |i sions
Count er 32,

rptrMonitorPortLat eEvents
Count er 32,

r pt r Moni t or Port VeryLongEvent s
Count er 32,

r pt r Moni t or Por t Dat aRat eM smat ches
Count er 32,

rpt r Moni t or Port Aut oPartitions
Count er 32,

rptrMonitorPortTotal Errors
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Count er 32,
r pt r Moni t or Por t Last Change
Ti meSt anp

}

r pt r Moni t or Port Gr oupl ndex OBJECT- TYPE

SYNTAX I nt eger32 (1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object identifies the group containing the
port for which this entry contains informtion."

o= { rptrMonitorPortEntry 1 }

rpt r Moni t or Port 1 ndex OBJECT- TYPE

SYNTAX | nt eger32 (1..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object identifies the port within the group
for which this entry contains information."
REFERENCE
"[1 EEE 802.3 Mwyt], 30.4.3.1.1, aPortID."
o= { rptrMonitorPortEntry 2 }

r pt r Moni t or Por t Readabl eFrames OBJECT- TYPE

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

"This object is the nunber of franes of valid
frame length that have been received on this port.
This counter is incremented by one for each frane
received on this port whose CctetCount is greater
than or equal to m nFraneSize and | ess than or
equal to maxFraneSi ze (Ref: | EEE 802.3 Std,
4.4.2.1) and for which the FCSError and

Col l'i si onEvent signals are not assert ed.

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

This statistic provides one of the paraneters
necessary for obtaining the packet error rate.
The approximate minimumtinme for rollover of this
counter is 80 hours at 10Mo/s."

REFERENCE
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"[1 EEE 802.3 Myt], 30.4.3.1.4, aReadabl eFrames."
o= { rptrMonitorPortEntry 3}

r pt r Moni t or Por t Readabl eCct et s OBJECT- TYPE

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

"This object is the nunber of octets contained in
valid franmes that have been received on this port.
This counter is increnmented by Cctet Count for each
frame received on this port which has been

determ ned to be a readable frame (i.e., including
FCS octets but excluding framng bits and dribble
bits).

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

This statistic provides an indicator of the total
data transferred. The approximate mninumtine
for rollover of this counter in a 10Md/ s repeater
is 58 m nutes.

For ports receiving traffic at a maximumrate in
a 100Mb/ s repeater, this counter can roll over
inless than 6 minutes. Since that anount of tine
could be less than a managenent station’s poll cycle
time, in order to avoid a loss of information a
managenent station is advised to also poll the
r pt r Moni t or Por t Upper 32Cctets object, or to use the
64-bit counter defined by
r pt r Moni t or Por t HCReadabl eCctets i nstead of the
two 32-bit counters.”
REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.5, aReadableCctets."
o= { rptrMonitorPortEntry 4 }

rpt r Moni t or Port FCSEr rors OBJECT- TYPE

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

"This counter is increnented by one for each frane
received on this port with the FCSError signa
asserted and the Fram ngError and Col |i si onEvent
signal s deasserted and whose COctet Count is greater

de G aaf, et. al. St andar ds Track [ Page 30]



RFC 2108 802. 3 Repeater M B using SMv2 February 1997

than or equal to m nFraneSize and | ess than or
equal to maxFraneSize (Ref: 4.4.2.1, |EEE 802.3
Std).

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this
counter is 80 hours at 10Md/s."
REFERENCE
"[ I EEE 802.3 Myt], 30.4.3.1.6,
aFr ameCheckSequenceErrors. "
c:={ rptrMonitorPortEntry 5 }

rptrMonitorPortAlignnment Errors OBJECT- TYPE

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

"This counter is increnented by one for each frane
received on this port with the FCSError and

Fram ngError signals asserted and Col li si onEvent
signal deasserted and whose Cctet Count is greater
than or equal to m nFraneSize and | ess than or
equal to maxFraneSi ze (Ref: | EEE 802.3 Std,
4.4.2.1). |If rptrMnitorPortAlignmentErrors is

i ncrenented then the rptrMonitorPort FCSErrors
Counter shall not be incremented for the sane
frane.

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this
counter is 80 hours at 10Md/s."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.7, aAlignnentErrors.”
c:={ rptrMonitorPortEntry 6 }

rpt r Moni t or Port FrameTooLongs OBJECT- TYPE

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

"This counter is increnented by one for each frane
received on this port whose CctetCount is greater
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t han maxFranmeSi ze (Ref: 4.4.2.1, |EEE 802.3 Std).
I f rptrMonitorPortFraneToolLongs is incremented
then neither the rptrMnitorPortAlignmentErrors
nor the rptrMonitorPortFCSErrors counter shall be
increnented for the frane.

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this

counter is 61 days in a 10Md/s repeater.™
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.8, aFranmesToolLong."
c:={ rptrMonitorPortEntry 7 }

rpt r Moni t or Port Short Events OBJECT- TYPE

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

"This counter is increnented by one for each
CarrierEvent on this port with ActivityDuration

| ess than Short Event MaxTi ne. Short Event MaxTinme is
greater than 74 bit tines and |l ess than 82 bit
times. ShortEvent MaxTi me has tol erances incl uded
to provide for circuit |osses between a
conformance test point at the AU and the
nmeasurenment point within the state machine.

Not es:

Short Events may indicate externally

generated noise hits which will cause the repeater
to transmt Runts to its other ports, or propagate
a collision (which may be late) back to the
transnitting DTE and damaged franes to the rest of
t he networKk.

| mpl enmentors may wi sh to consider selecting the
Short Event MaxTi me towards the | ower end of the

al l oned tol erance range to acconmodate bit | osses
suffered through physical channel devices not
budgeted for within this standard.

The significance of this attribute is different

in 10 and 100 Mo/s collision domains. Cause 9
repeaters performfragment extension of short
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events which would be counted as runts on the
i nterconnect ports of other repeaters. C ause
27 repeaters do not performfragnment extension.

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this

counter is 16 hours in a 10Md/ s repeater.”
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.9, aShortEvents."
c:={ rptrMonitorPortEntry 8 }

rptrMonitorPort Runts OBJECT- TYPE

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

"This counter is increnented by one for each
CarrierEvent on this port that neets one of the
followng two conditions. Only one test need be
made. a) The ActivityDuration is greater than
Short Event MaxTi me and | ess than Val i dPacket M nTi ne
and the Col lisionEvent signal is deasserted. b)
The CctetCount is less than 64, the
ActivityDuration is greater than ShortEvent MaxTi nme
and the CollisionEvent signal is deasserted.

Val i dPacket M nTinme is greater than or equal to 552
bit tinmes and | ess than 565 bit tines.

An event whose length is greater than 74 bit tines
but Iess than 82 bit tines shall increnent either
the shortEvents counter or the runts counter but
not both. A CarrierEvent greater than or equal to
552 bit tinmes but less than 565 bit tinmes may or
may not be counted as a runt.

Val i dPacket M nTi ne has tol erances included to
provide for circuit | osses between a confornmance
test point at the AU and the neasurenent point
within the state machine

Runts usually indicate collision fragnments, a
normal network event. In certain situations
associated with large di aneter networks a
percentage of collision fragnents may exceed
Val i dPacket M nTi ne.
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A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this
counter is 16 hours in a 10Md/s repeater.”
REFERENCE
"[I EEE 802.3 Myt], 30.4.3.1.10, aRunts."
o= { rptrMonitorPortEntry 9 }

rptrMonitorPortCollisions OBJECT- TYPE

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

"For a clause 9 repeater, this counter is

i ncrenented by one for any CarrierEvent signal
on any port for which the CollisionEvent signal
on this port is asserted. For a clause 27
repeater port the counter increnments on entering
the Collision Count Increment state of the
partition state diagram (fig 27-8 of

[ | EEE 802.3 Std]).

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this

counter is 16 hours in a 10Md/ s repeater.”
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.11, aCollisions."
c:={ rptrMonitorPortEntry 10 }

rptrMonitorPortLat eEvents OBJECT- TYPE

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

"For a clause 9 repeater port, this counter is
i ncrenented by one for each CarrierEvent

on this port in which the Collln(X)

variable transitions to the val ue SQE (Ref:
9.6.6.2, |EEE 802.3 Std) while the
ActivityDuration is greater than the

Lat eEvent Threshol d. For a cl ause 27 repeater
port, this counter is increnented by one on
entering the Collision Count Increnent state
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of the partition state diagram (fig 27-8)
while the ActivityDuration is greater than

t he LateEvent- Threshold. Such a CarrierEvent
is counted twice, as both a collision and as a
| at eEvent.

The LateEvent Threshold is greater than 480 bit
times and | ess than 565 bit tines.

Lat eEvent Threshol d has tol erances included to
permit an inplenmentation to build a single
threshold to serve as both the LateEvent Threshold
and Val i dPacket M nTi ne t hreshol d.

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this

counter is 81 hours in a 10Md/ s repeater.”
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.12, alateEvents."
c:={ rptrMonitorPortEntry 11 }

r pt r Moni t or Por t Ver yLongEvent s OBJECT- TYPE

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

"For a clause 9 repeater port, this counter
is increnented by one for each CarrierEvent
whose ActivityDuration is greater than the
MAU Jabber Lockup Protection timer TWB
(Ref: 9.6.1 & 9.6.5, |EEE 802.3 Std).

For a clause 27 repeater port, this counter
is increnented by one on entry to the

Rx Jabber state of the receiver tiner state
diagram (fig 27-7). Oher counters may

be increnented as appropri ate.

A discontinuity may occur in the val ue

when the val ue of object

rpt r Moni t or Port Last Change changes. "
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.13, aVeryLongEvents."
c:={ rptrMonitorPortEntry 12 }

r pt r Moni t or Por t Dat aRat eM smat ches OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This counter is increnented by one for each
frame received by this port that neets al

of the conditions required by only one of the
follow ng two nmeasurenent mnethods:

Measurement nethod A: 1) The CollisionEvent
signhal is not asserted (10Md/s operation) or
the Collision Count Increment state of the
partition state diagram (fig 27-8 of

[ EEE 802.3 Std]) has not been entered
(100Mo/ s operation). 2) The ActivityDuration
is greater than ValidPacketM nTinme. 3) The
frequency (data rate) is detectably m smatched
fromthe local transnmit frequency.

Measurement nethod B: 1) The CollisionEvent
signhal is not asserted (10Md/ s operation)

or the Collision Count Increnent state of the
partition state diagram (fig 27-8 of

[ EEE 802.3 Std]) has not been entered
(100Mo/ s operation). 2) The CctetCount is
greater than 63. 3) The frequency (data
rate) is detectably m snmatched fromthe | ocal
transnit frequency. The exact degree of

m smatch is vendor specific and is to be
defined by the vendor for conformance testing.

When this event occurs, other counters whose

i ncrement conditions were satisfied may or may not
al so be increnented, at the inplenentor’s

di scretion. \Whether or not the repeater was able
to maintain data integrity is beyond the scope of
thi s standard.

A discontinuity may occur in the val ue

when the val ue of object

rpt r Moni t or Port Last Change changes. "
REFERENCE

"[ 1 EEE 802.3 Myt], 30.4.3.1.14, aDataRateM snatches."
c:={ rptrMonitorPortEntry 13 }

rptrMonitorPortAutoPartitions OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON
"This counter is increnented by one for
each tinme the repeater has automatically
partitioned this port.

The conditions that cause a clause 9

repeater port to partition are specified in
the partition state diagramin clause 9 of

[l EEE 802.3 Std]. They are not differentiated
here. A clause 27 repeater port partitions

on entry to the Partition Wait state of the
partition state diagram (fig 27-8 in

[ | EEE 802.3 Std]).

A discontinuity may occur in the val ue

when the val ue of object

rpt r Moni t or Port Last Change changes. "
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.15, aAutoPartitions.”
o= { rptrMonitorPortEntry 14 }

rptrMonitorPortTotal Errors OBJECT- TYPE

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

"The total nunber of errors which have occurred on
this port. This counter is the summtion of the
val ues of other error counters (for the same
port), namely:

r pt r Moni t or Port FCSEr r or s,

r pt r Moni t or Port Al i gnnment Errors,

r pt r Moni t or Por t FrameToolLongs,

r pt r Moni t or Port Short Event s,
rptrMonitorPortLat eEvents

r pt r Moni t or Por t Ver yLongEvent s,

r pt r Moni t or Por t Dat aRat eM smat ches, and
r pt r Moni t or Por t Synbol Errors.

This counter is redundant in the sense that it is
the summation of information already avail able
t hrough ot her objects. However, it is included
specifically because the regular retrieval of this
obj ect as a neans of tracking the health of a port
provi des a consi derabl e optim zation of network
managenent traffic over the otherw se necessary
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retrieval of the summed counters.

Note that rptrMonitorPortRunts is not included
inthis total; this is because runts usually

i ndicate collision fragnents, a normal network
event .

A discontinuity may occur in the val ue

when the val ue of object

rpt r Moni t or Port Last Change changes. "
o= { rptrMonitorPortEntry 15 }

r pt r Moni t or Port Last Change OBJECT- TYPE

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

"The val ue of sysUpTi me when the | ast of
the foll owi ng occurred:
1) the agent cold- or warmstarted,;
2) the row for the port was created
(such as when a device or npdul e was added
to the system); or
3) any condition that woul d cause one of
the counters for the row to experience
a discontinuity."
c:={ rptrMonitorPortEntry 16 }

r pt r Moni t or 100Por t Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rptr Monitor100PortEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Tabl e of additional perfornmance and error
statistics for 100Mo/s ports, above and
beyond those paraneters that apply to both
10 and 100Mbps ports. Entries exist only for
ports attached to 100Mops repeaters.

The col umar obj ect rptrMnitorPortLast Change

is used to indicate possible discontinuities

of counter type colummar objects in this table."
o= { rptrMonitorPortinfo 2 }

rpt r Moni t or 100Port Ent ry OBJECT- TYPE

SYNTAX Rpt r Moni t or 100Port Entry
MAX- ACCESS not -accessi bl e
STATUS current
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DESCRI PTI ON

"An entry in the table, containing performnce

and error statistics for a single 100Md/s port."
| NDEX { rptrMonitorPortG ouplndex, rptrMnitorPortlndex }
::={ rptrMonitorl100PortTable 1 }

Rpt r Moni t or 100Port Entry :: =
SEQUENCE {

rptrNMonitorPortlsol ates
Count er 32,

r pt r Moni t or Port Synbol Errors
Count er 32,

r pt r Moni t or Por t Upper 32Cct et s
Count er 32,

r pt r Moni t or Por t HCReadabl eCct et s
Count er 64

}

rptrMonitorPortlsol ates OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This counter is increnented by one each tine that
the repeater port autonatically isolates as a
consequence of false carrier events. The conditions
whi ch cause a port to automatically isolate are
defined by the transition fromthe False Carrier
state to the Link Unstable state of the carrier
integrity state diagram (figure 27-9)
[ 1 EEE 802. 3 Standard].

Note: |Isolates do not affect the val ue of
t he Port Qper St at us obj ect.

A discontinuity may occur in the val ue

when the val ue of object

rpt r Moni t or Port Last Change changes. "
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.16, alsolates.”
::={ rptrMonitorl100PortEntry 1 }

r pt r Moni t or Port Synbol Errors OBJECT- TYPE

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

"This counter is increnented by one each tinme when
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valid |l ength packet was received at the port and
there was at | east one occurrence of an invalid
data synbol. This can increnment only once per valid
carrier event. A collision presence at any port of
the repeater containing port N, will not cause this
attribute to increnent.

A discontinuity may occur in the val ue
when the val ue of object
rpt r Moni t or Port Last Change changes.

The approximate minimumtinme for rollover of this
counter is 7.4 hours at 100Mo/s."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.17,
aSynbol Error Duri ngPacket . "
::={ rptrMonitorl100PortEntry 2 }

rpt r Moni t or Por t Upper 32Cct et s OBJECT- TYPE

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

"This object is the nunber of octets contained in
valid franes that have been received on this port,
nmodul o 2**32. That is, it contains the upper 32
bits of a 64-bit octets counter, of which the
lower 32 bits are contained in the

r pt r Moni t or Port Readabl eCct et s obj ect.

This two-counter nmechanismis provided for those
net wor kK nmanagenent protocols that do not support
64-bit counters (e.g. SNWP V1) and are used to
manage a repeater type of 100Mo/ s.

Conformance cl auses for this MB are defined such
that inplenmentation of this object is not required
in a systemwhich does not support 100Mo/s.
However, systens with m xed 10 and 100Md/s ports
may inplement this object across all ports,

i ncluding 10Mo/s. If this object is inplenented,
it must be according to the definition in the first
par agraph of this description; that is, the value
of this object MJST be a valid count.

A discontinuity may occur in the val ue

when the val ue of object
rpt r Moni t or Port Last Change changes. "
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::={ rptrMonitorl100PortEntry 3 }

r pt r Moni t or Por t HCReadabl eCct et s OBJECT- TYPE

SYNTAX Count er 64
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object is the nunber of octets contained in
valid franmes that have been received on this port.
This counter is increnmented by Cctet Count for each
frame received on this port which has been

determ ned to be a readable frame (i.e., including
FCS octets but excluding framng bits and dribble
bits).

This statistic provides an indicator of the total
data transferred.

This counter is a 64-bit version of rptrNbonitor-
Port Readabl eCctets. It should be used by network
managenent protocol s which suppport 64-bit counters
(e.g. SNWPv2).

Conformance cl auses for this MB are defined such
that inplementation of this object is not required
in a systemwhich does not support 100Mo/s.
However, systens with mxed 10 and 100Md/s ports
may inplement this object across all ports,

i ncluding 10Mo/s. If this object is inplenented,
it must be according to the definition in the first
par agraph of this description; that is, the value
of this object MJST be a valid count.

A discontinuity may occur in the val ue

when the val ue of object

rpt r Moni t or Port Last Change changes. "
REFERENCE

"[1 EEE 802.3 Myt], 30.4.3.1.5, aReadableCctets."
::={ rptrMonitorl100PortEntry 4 }

-- New version of statistics at the repeater |evel.

-- Statistics objects for each nanaged repeater
-- in the system

rptrMonTabl e OBJECT- TYPE
SYNTAX SEQUENCE CF RptrMnEntry
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MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"A table of information about each
non-trivial repeater. The nunber of entries
inthis table is the sane as the nunber of
entries in the rptrinfoTable.

The col umar object rptrlnfolLastChange is

used to indicate possible discontinuities of

counter type columar objects in this table."
o= { rptrMonitorAl Il Rptrinfo 1 }

rptrMonEntry OBJECT- TYPE

SYNTAX Rpt r MonEnt ry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"An entry in the table, containing information
about a single non-trivial repeater.”

| NDEX { rptrinfold }

o= { rptrMonTable 1 }

Rptr MonEntry ::=
SEQUENCE {

rptr MonTxCol | i si ons
Count er 32,

rptr MonTot al Fr anmes
Count er 32,

rptrMonTotal Errors
Count er 32,

rptrMonTot al Octets
Count er 32

}

rptrMonTxCol | i si ons OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"For a clause 9 (10Mo/s) repeater, this counter
is increnented every tine the repeater state
machi ne enters the TRANSM T COLLI SION state
fromany state other than ONE PORT LEFT
(Ref: Fig 9-2 [IEEE 802.3 Std]).

For a clause 27 repeater, this counter is
incremented every tinme the repeater core state
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di agram enters the Jamstate as a result of
Activity(ALL) > 1 (fig 27-2 [I EEE 802.3 Std]).

The approximate minimumtinme for rollover of this
counter is 16 hours in a 10Md/s repeater and 1.6
hours in a 100Mo/s repeater."
REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.1.8, aTransmtCollisions"
o= { rptrMonEntry 1 }

rpt r MonTot al Frames OBJECT- TYPE

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

"The nunber of franes of valid frame | ength

that have been received on the ports in this repeater
and for which the FCSError and Colli sionEvent

signals were not asserted. |If an inplenentation

can not obtain a count of frames as seen by

the repeater itself, this counter may be

i npl enented as the summati on of the val ues of the

r pt r Moni t or Por t Readabl eFranes counters for all of

the ports in the repeater.

This statistic provides one of the paraneters
necessary for obtaining the packet error rate.
The approximate minimumtinme for rollover of this
counter is 80 hours in a 10Md/s repeater.”

c:={ rptrMonEntry 3 }

rptrMonTot al Errors OBJECT- TYPE

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

"The total nunber of errors which have occurred on
all of the ports in this repeater. The errors
included in this count are the sane as those listed
for the rptrMmnitorPortTotal Errors counter. |[If an
i npl enentati on can not obtain a count of these
errors as seen by the repeater itself, this counter
may be inplenented as the summati on of the val ues of
the rptrMonitorPortTotal Errors counters for all of
the ports in the repeater.”

c:={ rptrMonEntry 4 }

rptrMonTot al Cct et s OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total nunber of octets contained in the valid
frames that have been received on the ports in
this group. |If an inplenentation can not obtain

a count of octets as seen by the repeater itself,
this counter nmay be the sunmation of the

val ues of the rptrMonitorPort Readabl eCctets
counters for all of the ports in the group

This statistic provides an indicator of the total
data transferred. The approximte m ninumtinme
for rollover of this counter in a 10Md/ s repeater
is 58 mnutes divided by the nunber of ports in
the repeater.

For 100Mo/s repeaters processing traffic at a
maxi numrate, this counter can roll over in |ess
than 6 m nutes divided by the nunber of ports in
the repeater. Since that amount of tinme could
be I ess than a managenment station’s poll cycle
time, in order to avoid a loss of infornmation a
managenent station is advised to also poll the
rpt r MonUpper 32Tot al Oct et s obj ect, or to use the
64-bit counter defined by rptrMnHCTotal Cctets
instead of the two 32-bit counters.”
c:={ rptrMonEntry 5 }

rpt r Mon100Tabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"A table of additional information about each
100Mo/ s repeater, augnenting the entries in
the rptrMonTable. Entries exist in this table
only for 100Md/ s repeaters.

The columar object rptrlnfolLastChange is

used to indicate possible discontinuities of

counter type columar objects in this table."
o= { rptrMonitorAll Rptrinfo 2 }

rpt r Mon100Ent ry OBJECT- TYPE

SYNTAX Rpt r Mon100ENt ry
MAX- ACCESS not -accessi bl e
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STATUS current

DESCRI PTI ON
"An entry in the table, containing information
about a single 100Mops repeater.”

| NDEX { rptrinfold }

c:={ rptrMonl00Table 1 }

Rpt r Mon100ENntry :: =
SEQUENCE {
r pt r MonUpper 32Tot al Cctet s
Count er 32,
r pt r MonHCTot al Cct et s
Count er 64

}

r pt r MonUpper 32Tot al Oct et s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The total nunber of octets contained in the valid
frames that have been received on the ports in
this repeater, nodulo 2**32. That is, it contains
the upper 32 bits of a 64-bit counter, of which
the lower 32 bits are contained in the
rptrMonTotal Cctets object. |If an inplenmentation
can not obtain a count of octets as seen
by the repeater itself, the 64-bit val ue
may be the summati on of the val ues of the
r pt r Moni t or Port Readabl eCctets counters combi ned
with the correspondi ng rptrMonitorPortUpper32Cctets
counters for all of the ports in the repeater.

This statistic provides an indicator of the total
data transferred within the repeater

This two-counter nechanismis provided for those
net wor kK nmanagenent protocols that do not support
64-bit counters (e.g. SNWP V1) and are used to
manage a repeater type of 100Mo/ s.

Conf ormance cl auses for this MB are defined such
that inplenmentation of this object is not required
in a systemwhich does not support 100Mo/s.
However, systens with m xed 10 and 100Md/s ports
may inplement this object across all ports,

i ncluding 10Mo/s. If this object is inplenented,
it must be according to the definition in the first
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par agraph of this description; that is, the value
of this object MJST be a valid count."
::={ rptrMonl00Entry 1 }

r pt r MonHCTot al Cct et s OBJECT- TYPE

SYNTAX Count er 64
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total nunber of octets contained in the valid
frames that have been received on the ports in
this group. If a inplenmentation can not obtain

a count of octets as seen by the repeater itself,
this counter nmay be the sunmation of the

val ues of the rptrMonitorPort Readabl eCctets
counters for all of the ports in the group

This statistic provides an indicator of the total
data transferred.

This counter is a 64-bit (high-capacity) version

of rptrMnUpper32Total Cctets and rptrMnTotal Cctets.
It should be used by network managenent protocols
whi ch support 64-bit counters (e.g. SNWPV2).

Conformance cl auses for this MB are defined such
that inplenmentation of this object is not required
in a systemwhich does not support 100Mo/s.
However, systens with mxed 10 and 100Md/s ports
may i nplenment this object across all ports,
i ncluding 10Mo/s. If this object is inplenented,
it must be according to the definition in the first
par agraph of this description; that is, the value
of this object MJST be a valid count."

::={ rptrMonl00Entry 2 }

-- The Repeater Address Search Tabl e

-- This table provides an active address tracking

-- capability which can be also used to collect the

-- necessary information for mapping the topol ogy

-- of a network. Note that an NM5 is required to have
-- read-write access to the table in order to access
-- this function. Section 4, "Topol ogy Mapping",

-- contains a description of an al gorithm which can

-- make use of this table, in conmbination with the
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-- forwardi ng dat abases of nanaged bri dges/swi tches
-- in the network, to nmap network topol ogy.

r pt r Addr Sear chTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rptr Addr Sear chEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains one entry per repeater in the
system It defines objects which allow a network
managenent application to instruct an agent to watch
for a given MAC address and report which port it

was seen on. Only one address search can be in
progress on each repeater at any one tinme. Before
starting an address search, a managenent application
shoul d obtain ' ownership’ of the entry in

rptr Addr SearchTabl e for the repeater that is to
performthe search. This is acconplished with the

r pt r Addr Sear chLock and rptr Addr SearchSt at us as

foll ows:

try_again:
get (r ptr Addr Sear chLock, rptrAddr Sear chSt at us)
whil e (rptrAddrSearchStatus != notlnUse)

/* Loop waiting for objects to be avail abl e*/
short del ay
get (rptr Addr Sear chLock, rptrAddr Sear chSt at us)

/* Try to claimmap objects */
| ock_val ue = rptrAddr Sear chLock
if ( set(rptrAddrSearchLock = | ock_val ue,
rpt r Addr Sear chSt atus = i nUse,
r pt r Addr Sear chOmer = ' ny-1 P-address)
== FAI LURE)
/* Anot her manager got the | ock */
goto try_again

/* 1 have the | ock */
set (rptrAddr Sear chAddress = <search target>)

wai t for rptrAddrSearchState to change from none

if (rptrAddrSearchState == single)
get (rptrAddr SearchG oup, rptrAddrSearchPort)
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/* release the lock, making sure not to overwite
anyone else’'s lock */

set (rptrAddrSearchLock = | ock_val ue+l
r pt r Addr Sear chSt at us = not | nUse,
rpt r Addr SearchOmer = '")

A managenment station first retrieves the val ues of
the appropriate instances of the rptrAddrSearchLock
and rptrAddr SearchSt at us obj ects, periodically
repeating the retrieval if necessary, until the value
of rptrAddrSearchStatus is 'notlnUse’ . The
managenent station then tries to set the sane

i nstance of the rptrAddr SearchLock object to the
value it just retrieved, the same instance of the

r pt r Addr SearchSt atus object to "inUse', and the
correspondi ng i nstance of rptrAddrSearchOmer to a
value indicating itself. |If the set operation
succeeds, then the managenent station has obtai ned
owner shi p of the rptrAddrSearchEntry, and the val ue
of rptrAddrSearchLock is incremented by the agent (as
per the semantics of TestAndincr). Failure of the
set operation indicates that sone other manager has
obt ai ned ownership of the rptrAddrSearchEntry.

Once ownership is obtained, the managenent station
can proceed with the search operation. Note that the
agent will reset rptrAddrSearchStatus to 'notlnUse’
if it has been in the "inUse state for an abnormally
Il ong period of time, to prevent a ni sbehavi ng nanager

from permanently |ocking the entry. It is suggested
that this timeout period be between one and five
m nut es.

When t he nanagenent station has conpleted its search
operation, it should free the entry by setting
the instance of the rptrAddrSearchLock object to the
previous value + 1, the instance of the
rptr Addr SearchStatus to 'notlnUse’, and the instance
of rptrAddrSearchOmer to a zero length string. This
is done to prevent overwiting another station’s
| ock."

c:={ rptrAddrTrackRptrinfo 1 }

r pt r Addr Sear chEntry OBJECT- TYPE
SYNTAX Rpt r Addr Sear chEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
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"An entry containing objects for invoking an address
search on a repeater."

| NDEX { rptrinfold }

::={ rptrAddrSearchTable 1 }

Rpt r Addr SearchEntry :: =
SEQUENCE {

r pt r Addr Sear chLock Test Andl ncr
r pt r Addr Sear chSt at us | NTEGER

r pt r Addr Sear chAddress MacAddr ess,
r pt r Addr Sear chSt at e | NTEGER

r pt r Addr Sear chG oup I nt eger 32,
r pt r Addr Sear chPor t I nt eger 32,

r pt r Addr Sear chOmner Onner String

r pt r Addr Sear chLock OBJECT- TYPE

SYNTAX Test Andl ncr

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This object is used by a managenent station as an
advi sory lock for this rptrAddrSearchEntry."

::={ rptrAddrSearchEntry 1 }

r pt r Addr Sear chSt at us OBJECT- TYPE
SYNTAX | NTEGER {
not I nUse(1),
i nUse(2)

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This object is used to indicate that some managenent
station is currently using this rptrAddrSearchEntry.
Cooperati ng nanagers should set this object to
"notl nUse’ when they are finished using this entry.
The agent will automatically set the value of this
object to "notlnUse if it has been set to ’inUse’
for an unusually long period of tinme."

::={ rptrAddrSearchEntry 2 }

r pt r Addr Sear chAddr ess OBJECT- TYPE
SYNTAX Mac Addr ess
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON
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"This object is used to search for a specified MAC
address. Wen this object is set, an address search
begins. This automatically sets the correspondi ng

i nstance of the rptrAddrSearchState object to 'none
and the correspondi ng i nstances of the

r pt r Addr Sear chG oup and rptr Addr SearchPort objects to
0.

When a valid frame is received by this repeater with
a source MAC address which matches the current val ue
of rptrAddr Sear chAddress, the agent will update the
correspondi ng i nstances of rptrAddrSearchStat e,
r pt r Addr Sear chG oup and rptrAddr SearchPort to refl ect
the current status of the search, and the group and
port on which the frame was seen."

::={ rptrAddrSearchEntry 3 }

r pt r Addr Sear chSt at e OBJECT- TYPE

SYNTAX | NTEGER {
none( 1),
si ngl e(2),
mul ti pl e(3)
}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The current state of the MAC address search on this
repeater. This object is initialized to 'none’ when
t he correspondi ng i nstance of rptrAddr Sear chAddr ess
is set. |If the agent detects the address on exactly
one port, it will set this object to 'single’, and
set the correspondi ng i nstances of
r pt r Addr Sear chG oup and rptrAddr SearchPort to refl ect
the group and port on which the address was heard.
If the agent detects the address on nore than one
port, it will set this object to 'nmultiple ."

::={ rptrAddrSearchEntry 4 }

r pt r Addr Sear chG oup OBJECT- TYPE

SYNTAX I nteger32 (0..2147483647)

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The group fromwhich an error-free frane whose
source address is equal to the correspondi ng instance
of rptrAddr Sear chAddress has been received. The
val ue of this object is undefined when the
correspondi ng i nstance of rptrAddrSearchState is
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equal to 'none’ or 'multiple ."
::={ rptrAddrSearchEntry 5 }

r pt r Addr Sear chPort OBJECT- TYPE

SYNTAX I nteger32 (0..2147483647)

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The port rom which an error-free frane whose
source address is equal to the correspondi ng instance
of rptrAddr Sear chAddress has been received. The
val ue of this object is undefined when the
correspondi ng i nstance of rptrAddrSearchState is
equal to 'none’ or 'nmultiple ."

::={ rptrAddrSearchEntry 6 }

r pt r Addr Sear chOmer OBJECT- TYPE

SYNTAX Onner String
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON

"The entity which currently has 'ownership’ of this
r pt r Addr Sear chEntry. "
::={ rptrAddrSearchEntry 7 }

-- The Port Address Tracking Table

-- This table provides a way for a network managenent

-- application to passively gather information (using

-- read-only privileges) about which network addresses
-- are connected to which ports of a repeater.

rptr Addr Tr ackTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rptr Addr TrackEntry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"Tabl e of address napping infornati on about the
ports."

::={ rptrAddrTrackPortinfo 1 }

rptr Addr TrackEntry OBJECT- TYPE

SYNTAX Rpt r Addr Tr ackEnt ry
MAX- ACCESS not -accessi bl e
STATUS current
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DESCRI PTI ON

"An entry in the table, containing address mappi ng

i nformati on about a single port."
| NDEX { rptrAddrTrackG oupl ndex, rptrAddrTrackPortl ndex }
c:={ rptrAddrTrackTable 1 }

Rptr Addr TrackEntry ::=

SEQUENCE {
r pt r Addr Tr ackG oupl ndex
| NTEGER,
r pt r Addr Tr ackPor t | ndex
| NTEGER,
r pt r Addr Tr ackLast Sour ceAddr ess - - DEPRECATED OBJECT
MacAddr ess,
r pt r Addr Tr ackSour ceAddr Changes
Count er 32,
r pt r Addr Tr ackNewLast Sr cAddr ess
Opt MacAddr
rpt r Addr TrackCapacity
I nt eger 32
}

r pt r Addr Tr ackG oupl ndex OBJECT- TYPE
SYNTAX | NTEGER (1..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object identifies the group containing the
port for which this entry contains information."”
c:={ rptrAddrTrackEntry 1 }

r pt r Addr Tr ackPor t I ndex OBJECT- TYPE

SYNTAX | NTEGER (1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object identifies the port within the group
for which this entry contains informtion."

REFERENCE
"[1 EEE 802.3 Mwyt], 30.4.3.1.1, aPortID."

c:={ rptrAddrTrackEntry 2 }

r pt r Addr Tr ackLast Sour ceAddr ess OBJECT- TYPE
SYNTAX MacAddr ess
MAX- ACCESS read-only
STATUS depr ecat ed
DESCRI PTI ON
"k *,***k*x%*%x THI S mJEC’r IS DEPRECATED kkkkkkhkkk*k
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This object is the SourceAddress of the |ast
readable frane (i.e., counted by

r pt r Moni t or Port Readabl eFranmes) received by this
port.

Thi s obj ect has been deprecated because its val ue
i s undefined when no frames have been observed on
this port. The replacenent object is
r pt r Addr Tr ackNewLast Sr cAddr ess. "
REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.18, alast SourceAddress."
c:={ rptrAddrTrackEntry 3 }

r pt r Addr Tr ackSour ceAddr Changes OBJECT- TYPE

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

"This counter is increnented by one for each tine
that the rptrAddr TrackLast Sour ceAddress attri bute
for this port has changed.

This may indicate whether a link is connected to a
singl e DTE or another nulti-user segnent.

A discontinuity may occur in the val ue when the
val ue of object rptrMonitorPortlLastChange changes.

The approximate minimumtinme for rollover of this
counter is 81 hours in a 10Md/s repeater.”
REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.19, aSourceAddressChanges."
c:={ rptrAddrTrackEntry 4 }

r pt r Addr Tr ackNewLast Sr cAddr ess OBJECT- TYPE

SYNTAX Opt MacAddr
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object is the SourceAddress of the |ast
readable frane (i.e., counted by
r pt r Moni t or Port Readabl eFranmes) received by this
port. |If no frames have been received by this
port since the agent began nonitoring the port
activity, the agent shall return a string of
| ength zero."

REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.18, alast SourceAddress."
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c:={ rptrAddrTrackEntry 5 }

rpt r Addr TrackCapacity OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The maxi mum nunber of addresses that can be
detected on this port. This val ue indicates
to the maxi mum nunber of entries in the
rptr Ext Addr TrackTabl e relative to this port.

If this object has the value of 1, the agent
i npl emrents only the Last SourceAddress nechani sm

descri bed by RFC 1368 or RFC 1516."
c:={ rptrAddrTrackEntry 6 }

-- Table for nultiple addresses per port

r pt r Ext Addr Tr ackTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rptr Ext Addr TrackEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Atable to extend the address tracking table (i.e.,
rptrAddr TrackTable) with a list of source MAC
addresses that were recently received on each port.
The nunber of ports is the same as the nunber

of entries in table rptrPortTable. The nunber of
entries in this table depends on the agent/repeater
i npl enentation and the nunber of different

addresses received on each port.

The first entry for each port contains
the same MAC address that is given by the
r pt r Addr Tr ackNewLast Sr cAddress for that port.

Entries in this table for a particular port are
retai ned when that port is switched from one
repeater to another.

The ordering of MAC addresses listed for a
particular port is inplenmentation dependent."”
::={ rptrAddrTrackPortinfo 2 }

r pt r Ext Addr TrackEntry OBJECT- TYPE
SYNTAX Rpt r Ext Addr Tr ackEntry
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MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON
"Arowin the table of extended address tracking
information for ports. Entries can not be directly
created or deleted via SNWP operations.”
| NDEX { rptrAddrTrackG oupl ndex,
r pt r Addr Tr ackPor t | ndex,
r pt r Ext Addr Tr ackMacl ndex }
::={ rptrExt Addr TrackTable 1 }

Rpt r Ext Addr TrackEntry ::= SEQUENCE {
r pt r Ext Addr Tr ackMacl ndex | nt eger 32,
r pt r Ext Addr Tr ackSour ceAddr ess MacAddr ess

}
r pt r Ext Addr Tr ackMacl ndex OBJECT- TYPE

SYNTAX | nt eger32 (1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The i ndex of a source MAC address seen on
the port.

The ordering of MAC addresses listed for a
particular port is inplenmentation dependent.

There is no inplied relationship between a
particular index and a particular MAC
address. The index for a particular MAC
address may change wi thout notice."

c:= { rptrExt Addr TrackEntry 1 }

r pt r Ext Addr Tr ackSour ceAddr ess OBJECT- TYPE

SYNTAX MacAddr ess

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The source MAC address from a readable frane
(i.e., counted by rptrNbnitorPortReadabl eFranes)
recently received by the port."

REFERENCE
"[1 EEE 802.3 Myt], 30.4.3.1.18, alast SourceAddress."

::= { rptrExt Addr TrackEntry 2 }

-- The Repeater Top "N' Port G oup
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-- The Repeater Top N Port group is used to prepare reports that

-- describe a list of ports ordered by one of the statistics in the
-- Repeater Mnitor Port Table. The statistic chosen by the

-- nmanagenent station is sanpled over a managenent

-- station-specified time interval, making the report rate based.

-- The managenent station al so specifies the nunber of ports that
-- are reported.

-- The rptrTopNPortControl Table is used to initiate the generation
-- of a report. The managenent station may sel ect the paraneters
-- of such a report, such as which repeater, which statistic, how
-- many ports, and the start & stop tinmes of the sanpling. When
-- the report is prepared, entries are created in the

-- rptrTopNPort Tabl e associated with the rel event

-- rptrTopNControl Entry. These entries are static for

-- each report after it has been prepared.

-- Note that counter discontinuities may appear in somne

-- inplenmentations if ports’ assignnent to repeaters changes
-- during the collection of data for a Top "N' report.

-- A managenent application could read the correspondi ng

-- rptrMonitorPortlLast Change tinestanp in order to check

-- whether a discontinuity occurred.

r pt r TopNPor t Cont r ol Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rptr TopNPort Control Entry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A table of control records for reports on the top ‘N
ports for the rate of a selected counter. The nunber
of entries depends on the configuration of the agent.
The maxi mum nunber of entries is inplenmentation
dependent . "

o= { rptrTopNPortinfo 1 }

r pt r TopNPor t Control Entry OBJECT- TYPE

SYNTAX Rpt r TopNPort Cont rol Entry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A set of paraneters that control the creation of a
report of the top N ports according to several netrics."
| NDEX { rptrTopNPort Controllndex }
::={ rptrTopNPortControl Table 1 }

Rpt r TopNPort Control Entry ::= SEQUENCE ({

de G aaf, et. al. St andar ds Track [ Page 56]



RFC 2108 802. 3 Repeater M B using SMv2 February 1997

r pt r TopNPor t Cont r ol | ndex
I nt eger 32,

r pt r TopNPor t Repeater | d
I nt eger 32,

rptr TopNPor t Rat eBase
| NTEGER,

r pt r TopNPor t Ti neRemai ni ng
I nt eger 32,

r pt r TopNPor t Dur at i on
I nt eger 32,

r pt r TopNPor t Request edSi ze
I nt eger 32,

r pt r TopNPor t Gr ant edSi ze
I nt eger 32,

rptr TopNPort Start Ti me
Ti meSt anp,

r pt r TopNPor t Oaner
Omner Stri ng,

r pt r TopNPor t RowSt at us
RowSt at us

}

r pt r TopNPor t Cont r ol I ndex OBJECT- TYPE

SYNTAX Integer32 (1 .. 65535)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"An index that uniquely identifies an entry in the
rptr TopNPort Control table. Each such entry defines
one top N report prepared for a repeater or system"

::={ rptrTopNPortControl Entry 1 }

rpt r TopNPort Repeat erl d OBJECT- TYPE

SYNTAX | nt eger 32 (0..2147483647)

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Identifies the repeater for which a top Nreport wll
be prepared (see rptrinfold). |If the value of this
object is positive, only ports assigned to this repeater
will be used to formthe list in which to order the
Top Ntable. |If this value is zero, all ports will be

eligible for inclusion on the |ist.
The value of this object may not be nodified if the

associ ated rptrTopNPort RowSt at us object is equal to
active(l).
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If, for a particular rowin this table, the repeater
specified by the value of this object goes away (is
renoved fromthe rptrinfoTable) while the associ ated
r pt r TopNPor t RowSt at us obj ect is equal to active(l),
the rowin this table is preserved by the agent but
the val ue of rptrTopNPort RowStatus is changed to
not I nService(2), and the agent may tine out the row
if appropriate. |If the specified repeater cones
back (reappears in the rptrinfoTable) before the row
has been timed out, the managenent station nmust set
the val ue of the rptrTopNPort RowSt at us obj ect back
to active(l) if desired (the agent doesn’'t do this
automatically)."

::={ rptrTopNPortControl Entry 2 }

r pt r TopNPor t Rat eBase OBJECT- TYPE
SYNTAX | NTEGER {

r eadabl eFranes(1),
readabl eCctets(2),
fcsErrors(3),
al i gnnment Errors(4),
franmeToolLongs(5),
short Event s(6),
runts(7),
col l'i sions(8),
| at eEvent s(9),
veryLongEvent s(10),
dat aRat eM smat ches(11),
autoPartitions(12),
total Errors(13),
i sol ates(14),
synbol Errors(15)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The nonitored variable, which the rptrTopNPort Rate
variable is based upon.

The value of this object may not be nodified if
the associ ated rptrTopNPort RowSt at us obj ect has
a val ue of active(1)."

::={ rptrTopNPortControl Entry 3 }

r pt r TopNPor t Ti neRemnai ni ng OBJECT- TYPE

SYNTAX | nt eger 32 (0..2147483647)
MAX- ACCESS read-create
STATUS current
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DESCRI PTI ON
"The nunber of seconds left in the report
currently being collected. Wen this object
is modified by the managenent station, a new
collection is started, possibly aborting a
currently running report. The new value is
used as the requested duration of this report,
which is | oaded into the associ ated
rpt r TopNPor t Dur ati on obj ect.

When this object is set to a non-zero val ue,

any associated rptrTopNPortEntries shall be

made i naccessible by the agent. While the val ue
of this object is non-zero, it decrenents by one
per second until it reaches zero. During this
time, all associated rptrTopNPortEntries shal
remai n i naccessible. At the tine that this object
decrenents to zero, the report is made accessible
in the rptrTopNPort Table. Thus, the rptrTopNPort
tabl e needs to be created only at the end of the
collection interval.

If the value of this object is set to zero
whil e the associated report is running, the
running report is aborted and no associ at ed
rptr TopNPortEntries are created.”

DEFVAL { 0 }

::={ rptrTopNPortControl Entry 4 }

r pt r TopNPor t Dur ati on OBJECT- TYPE

SYNTAX | nt eger 32 (0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The nunber of seconds that this report has
collected during the last sanpling interval,

or if this report is currently being collected,
t he nunber of seconds that this report is being
collected during this sanpling interval

When t he associ ated rptrTopNPort Ti meRemnai ni ng
object is set, this object shall be set by the
agent to the sanme value and shall not be nodified
until the next tinme the rptrTopNPort Ti mreRerai ni ng
is set.

This value shall be zero if no reports have been
requested for this rptrTopNPortControl Entry."
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2= { rptrTopNPortControl Entry 5 }

r pt r TopNPor t Request edSi ze OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The maxi mum nunber of repeater ports requested
for the Top N Tabl e.

When this object is created or nodified, the
agent shoul d set rptrTopNPort G antedSi ze as cl ose
to this object as is possible for the particul ar
i npl erentati on and avail abl e resources. "

DEFVAL { 10 }

::={ rptrTopNPortControl Entry 6 }

rptr TopNPort Grant edSi ze OBJECT- TYPE

SYNTAX I nteger32 (0..65535)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The maxi mum nunber of repeater ports in the
top N table.

When t he associ ated rptrTopNPort Request edSi ze object is

created or nodified, the agent should set this object as

closely to the requested value as is possible for the

particul ar inplenmentation and avail abl e resources. The

agent must not lower this value except as a result of a

set to the associated rptrTopNPort Request edSi ze object.”
::={ rptrTopNPortControl Entry 7 }

rptrTopNPort Start Ti me OBJECT- TYPE

SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The val ue of sysUpTinme when this top N report was
| ast started. 1In other words, this is the tine that

t he associ ated rptrTopNPort Ti meRemai ni ng obj ect was
nodified to start the requested report.

If the report has not yet been started, the val ue
of this object is zero."
::={ rptrTopNPortControl Entry 8 }

r pt r TopNPor t Omer OBJECT- TYPE

de G aaf, et. al. St andar ds Track [ Page 60]



RFC 2108 802. 3 Repeater M B using SMv2 February 1997

SYNTAX Owner String
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The entity that configured this entry and is
usi ng the resources assigned to it."
2= { rptrTopNPortControl Entry 9 }

r pt r TopNPor t RowSt at us OBJECT- TYPE

SYNTAX RowSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this row

If the value of this object is not equal to
active(l), all associated entries in the
rptr TopNPort Tabl e shall be del eted by the
agent . "

::={ rptrTopNPortControl Entry 10 }

-- Top "N' reports

r pt r TopNPor t Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rptr TopNPortEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A table of reports for the top ‘N ports based on
setting of associated control table entries. The
maxi nrum nunber of entries depends on the nunber

of entries in table rptrTopNPort Control Tabl e and
the val ue of object rptrTopNPort GantedSi ze for
each entry.

For each entry in the rptrTopNPort Control Tabl e,

repeater ports with the highest val ue of

rptr TopNPort Rate shall be placed in this table

in decreasing order of that rate until there is

no more roomor until there are no nore ports.”
o= { rptrTopNPortiInfo 2 }

rptr TopNPort Entry OBJECT- TYPE

SYNTAX Rpt r TopNPort Entry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON
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"A set of statistics for a repeater port that is
part of a top N report."
| NDEX { rptrTopNPort Control | ndex,
r pt r TopNPor t | ndex }
.= { rptrTopNPortTable 1 }

Rpt r TopNPort Entry :: = SEQUENCE {

r pt r TopNPor t | ndex
I nt eger 32,

r pt r TopNPor t G- oupl ndex
I nt eger 32,

r pt r TopNPor t Por t | ndex
I nt eger 32,

rptr TopNPort Rat e
Gauge32

}

r pt r TopNPor t | ndex OBJECT- TYPE
SYNTAX I nteger32 (1..65535)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"An index that uniquely identifies an entry in

the rptrTopNPort table anong those in the sane
report. This index is between 1 and N, where N

is the nunmber of entries in this report. Increasing
val ues of rptrTopNPortlndex shall be assigned to
entries with decreasing val ues of rptrTopNPort Rate
until index Nis assigned to the entry with the

| owest val ue of rptrTopNPortRate or there are no
nore rptrTopNPort Entri es.

No ports are included in a report where their
val ue of rptrTopNPort Rate woul d be zero."
o= { rptrTopNPortEntry 1 }

r pt r TopNPor t G oupl ndex OBJECT- TYPE

SYNTAX Integer32 (1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object identifes the group containing
the port for this entry. (See al so object
type rptrG oupl ndex.)"

o= { rptrTopNPortEntry 2 }

r pt r TopNPor t Port | ndex OBJECT- TYPE
SYNTAX | nt eger32 (1..2147483647)
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MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The index of the repeater port.
(See object type rptrPortlndex.)
c:={ rptrTopNPortEntry 3 }

rptr TopNPor t Rat e OBJECT- TYPE

SYNTAX Gauge32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The amount of change in the selected variable
during this sanmpling interval for the identified
port. The selected variable is that port’s
i nstance of the object selected by
rptr TopNPor t Rat eBase. "

o= { rptrTopNPortEntry 4 }

-- Notifications for use by Repeaters

rptrHeal th NOTI FI CATI ON- TYPE

OBJECTS { rptrQperStatus }
STATUS depr ecat ed
DESCRI PTI ON

Mhkk kkhkk**%x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

In a system containing a single nanaged repeater
the rptrHealth notification conveys information
related to the operational status of the repeater.
It is sent either when the val ue of

rptrQper St at us changes, or upon conpletion of a
non-di sruptive test.

The rptrHealth notification nmust contain the
rptrQper Status object. The agent may optionally
i nclude the rptrHeal t hText object in the varBind
list. See the rptrQperStatus and rptrHealt hText
obj ects for descriptions of the information that
is sent.

The agent mnust throttle the generation of
consecutive rptrHealth traps so that there is at

| east a five-second gap between traps of this
type. Wien traps are throttled, they are dropped,
not queued for sending at a future tinme. (Note
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that 'generating’ a trap means sending to all
configured recipients.)"

REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.3.1, nRepeaterHealth
notification."

c:={ snnpDot3RptrMgt 0 1 }
rpt r G oupChange NOTI FI CATI ON- TYPE

OBJECTS { rptrGoupl ndex }
STATUS depr ecat ed
DESCRI PTI ON

Mhkkkkhdk*x*%x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkkhk*k

In a system containing a single nanaged repeater

this notification is sent when a change occurs in the
group structure of the repeater. This occurs only
when a group is logically or physically renoved
fromor added to a repeater. The varBind |i st
contains the identifier of the group that was

renoved or added.

The agent mnust throttle the generation of
consecutive rptrGoupChange traps for the sane
group so that there is at |least a five-second gap
between traps of this type. Wen traps are
throttled, they are dropped, not queued for
sending at a future tine. (Note that ’'generating
a trap neans sending to all configured
recipients.)"

REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.3.3, nG oupMapChange
notification."

c:={ snnpDot3RptrMgt 0 2 }
rptrReset Event NOTI FI CATI ON- TYPE

OBJECTS { rptrQperStatus }
STATUS depr ecat ed
DESCRI PTI ON

Mhkk kkhkk*x*x% THIS mJEC’r IS DEPRECATED kkhkkkkhkhkhkhk*k

In a system containing a single nanaged repeater-unit,
the rptrReset Event notification conveys information
related to the operational status of the repeater.
This trap is sent on conpletion of a repeater

reset action. A repeater reset action is defined

as an a transition to the START state of Fig 9-2

in section 9 [I EEE 802.3 Std], when triggered by a
managenent command (e.g., an SNMP Set on the
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rptrReset object).

The agent mnust throttle the generation of
consecutive rptrReset Event traps so that there is
at | east a five-second gap between traps of this
type. Wien traps are throttled, they are dropped,
not queued for sending at a future tinme. (Note
that 'generating’ a trap means sending to all
configured recipients.)

The rptrResetEvent trap is not sent when the agent
restarts and sends an SNMP col dStart or warnftart
trap. However, it is recommended that a repeater
agent send the rptrQper Status object as an
optional object with its coldStart and warnStart
trap PDUs.

The rptrQper Status object nust be included in the
varbind list sent with this trap. The agent may
optionally include the rptrHealt hText object as
wel |."

REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.3.2, nRepeaterReset
notification."

c:={ snnpDot3RptrMgt 0 3 }

-- Notifications for repeaters in a nultiple-repeater inplenentation.
-- An inplenmentation may send either the single-repeater OR

-- multiple-repeater version of these notifications (1 or 4; 2 or 5)
-- but not bot h.

rptrlnfoHeal th NOTI FI CATI ON- TYPE

OBJECTS { rptrinfoQperStatus }
STATUS current
DESCRI PTI ON

"In a system containing nultiple nanaged repeaters,
the rptrinfoHealth notification conveys information
related to the operational status of a repeater.

It is sent either when the value of rptrlnfoQperStatus
changes, or upon conpletion of a non-disruptive test.

The agent mnust throttle the generation of

consecutive rptrinfoHealth notifications for

the sanme repeater so that there is at |east

a five-second gap between notifications of this type.
When notifications are throttled, they are dropped,
not queued for sending at a future tinme. (Note
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that 'generating’ a notification neans sending
to all configured recipients.)"

REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.3.1, nRepeaterHealth
notification."

c:={ snnpDot3RptrMgt 0 4 }
rptrlnfoReset Event NOTI FI CATI ON- TYPE

OBJECTS { rptrinfoQperStatus }
STATUS current
DESCRI PTI ON

"In a system containing nmultiple nanaged
repeaters, the rptrlnfoReset Event notification
conveys information related to the operationa
status of a repeater. This notification is sent
on conpl etion of a repeater reset action. A
repeater reset action is defined as a transition
to the START state of Fig 9-2 in section 9 of

[ EEE 802.3 Std], when triggered by a nanagenent
command (e.g., an SNWVP Set on the rptrlnfoReset
obj ect).

The agent mnust throttle the generation of
consecutive rptrlnfoReset Event notifications for
a single repeater so that there is at |east

a five-second gap between notifications of

this type. Wen notifications are throttled,
they are dropped, not queued for sending at

a future time. (Note that ’'generating a
notification nmeans sending to all configured
recipients.)

The rptrlnfoReset Event is not sent when the
agent restarts and sends an SNWP col dStart or
warnStart trap. However, it is recomended that
a repeater agent send the rptrlnfoQperStatus
obj ect as an optional object with its coldStart
and warnStart trap PDUs."

REFERENCE
"[1 EEE 802.3 Myt], 30.4.1.3.2, nRepeaterReset
notification."

::={ snnpDot3RptrMgt 0 5 }
-- Confornmance i nformati on

snnpRpt r ModConf
OBJECT IDENTIFIER ::= { snmpRptrMd 1 }
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snnmpRpt r ModConpl s

OBJECT | DENTI FI ER : :
snnmpRpt r Modbj G ps

OBJECT | DENTI FI ER : :
snnpRpt r ModNot G ps

OBJECT | DENTI FI ER : :

{ snmpRptrMdConf 1 }

{ snnmpRptr MdConf 2 }
{ snnmpRptrMdConf 3 }

-- (Obj ect groups

snnpRpt r G pBasi c1516 OBJECT- GROUP
OBJECTS { rptrGoupCapacity,
r pt r Oper St at us,
r ptr Heal t hText,
rptrReset,
r pt r NonDi srupt Test,
rptrTotal PartitionedPorts,

r pt r G oupl ndex,
rptr G oupDescr,

rptrG oupQbj ect| D,
rptr G oupOper St at us,

rptr G ouplLast Qper St at usChange,
rptr G oupPort Capacity,

r pt r Port G oupl ndex,
r ptrPortl ndex,
r pt r Por t Admi nSt at us,
rptrPortAutoPartitionState,
rptrPortQper Status }

STATUS depr ecat ed

DESCRI PTI ON

Mxk*,***k*x*%*%x THI S GQOJP IS DEPRECATED kkkkkhkkkk*

Basic group from RFCs 1368 and 1516.

NOTE: this object group is DEPRECATED and repl aced
with snnmpRptr G pBasic."
= { snnpRptrMdOhj Gps 1}

snnmpRpt r Gr pMoni t or 1516 OBJECT- GROUP
OBJECTS { rptrMonitorTransnitCollisions,

r pt r Moni t or G oupl ndex,

r pt r Moni t or G oupTot al Fr anes,
rpt r Moni t or G oupTot al Cct et s,
rptr Moni t or G oupTot al Errors,
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r pt r Moni t or Por t G oupl ndex,
r pt r Moni t or Por t | ndex,
r pt r Moni t or Por t Readabl eFr anes,
r pt r Moni t or Por t Readabl eCct et s,
r pt r Moni t or Port FCSEr r or s,
rpt r Moni t or Port Al i gnnent Errors,
r pt r Moni t or Por t Fr ameToolLongs,
r pt r Moni t or Port Short Event s,
r pt r Moni t or Port Runt s,
rpt r Moni t or Port Col | i si ons,
r pt r Moni t or Por t Lat eEvent s,
r pt r Moni t or Por t Ver yLongEvent s,
r pt r Moni t or Por t Dat aRat eM smat ches,
rpt r Moni t or Port Aut oPartitions,
rptrMonitorPortTotal Errors }
STATUS depr ecat ed
DESCRI PTI ON
"xk*,*k**k*x*%*x THI S GQOJP IS DEPRECATED kkkkkhkkkk*

Monitor group from RFCs 1368 and 1516.

NOTE: this object group is DEPRECATED and repl aced
with snmpRptr G pMonitor."
o= { snnpRptrMdOj Grps 2 }

snnpRpt r G pAddr Tr ack1368 OBJECT- GROUP

OBJECTS { rptrAddr TrackG oupl ndex,
r pt r Addr Tr ackPor t | ndex,
r pt r Addr Tr ackLast Sour ceAddr ess,
r pt r Addr Tr ackSour ceAddr Changes }

STATUS obsol ete

DESCRI PTI ON

"Address tracking group from RFC 1368.

NOTE: this object group is OBSOLETE and repl aced
wi th snnmpRpt r G pAddr Track1516. "
o= { snnpRptrMdOj Grps 3}

snnpRpt r G pAddr Track1516 OBJECT- GROUP

OBJECTS { rptrAddr TrackG oupl ndex,
r pt r Addr Tr ackPor t | ndex,
r pt r Addr Tr ackLast Sour ceAddr ess,
r pt r Addr Tr ackSour ceAddr Changes,
r pt r Addr Tr ackNewLast Sr cAddr ess }

STATUS depr ecat ed

DESCRI PTI ON

"xk*,***k*x%*%x THI S GQOJP IS DEPRECATED kkkkkhkkkk*
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Address tracking group from RFC 1516.

NOTE: this object group is DEPRECATED and
repl aced with snnpRptr G pAddr Tr ack. "
o= { snnpRptrMdOj Grps 4 }

snnpRpt r G pBasi ¢ OBJECT- GROUP
OBJECTS { rptrGouplndex,
rptrG oupQbj ect | D,
rptr G oupOper St at us,
rptr G oupPort Capacity,

r pt r Port G oupl ndex,

r ptrPortl ndex,

r pt r Por t Admi nSt at us,
rptrPortAutoPartitionState,
r pt r Port Oper St at us,
rptrPortRptrld,

rptrinfold,
rptrlnfoRptrType,
rptrl nfoQper St at us,
rptrlnfoReset,
rptrinfoPartitionedPorts,
rptrlnfolLast Change }
STATUS current
DESCRI PTI ON
"Basic group for a systemw th one or nore
repeater-units in nmulti-segnent (post-RFC 1516)
version of the MB nodule.”
o= { snnpRptrMdOj Grps 5 }

snnpRpt r G pMoni t or OBJECT- GROUP

OBJECTS { rptrMonitorPort G oupl ndex,
r pt r Moni t or Por t | ndex,
r pt r Moni t or Por t Readabl eFr anes,
r pt r Moni t or Por t Readabl eCct et s,
r pt r Moni t or Port FCSErr or s,
rpt r Moni t or Port Al i gnnent Errors,
r pt r Moni t or Por t Fr ameToolLongs,
r pt r Moni t or Port Short Event s,
r pt r Moni t or Port Runt s,
rpt r Moni t or Port Col | i si ons,
r pt r Moni t or Por t Lat eEvent s,
r pt r Moni t or Por t Ver yLongEvent s,
r pt r Moni t or Por t Dat aRat eM smat ches,
r pt r Moni t or Port Aut oPartitions,
rptrMonitorPortTotal Errors,

de G aaf, et. al. St andar ds Track [ Page 69]



RFC 2108 802. 3 Repeater M B using SMv2 February 1997

r pt r Moni t or Por t Last Change,

rptr MonTxCol | i si ons,
r pt r MonTot al Fr anes,
rptrMonTot al Errors,
rptrMonTotal Cctets }
STATUS current
DESCRI PTI ON
"Monitor group for a systemw th one or nore
repeater-units in nmulti-segnent (post-RFC 1516)
version of the MB nodule.”
o= { snnpRptrMdOj Grps 6 }

snnpRpt r G pMoni t or 100 OBJECT- GROUP
OBJECTS { rptrMonitorPortlsol ates,
r pt r Moni t or Por t Synbol Errors,
r pt r Moni t or Por t Upper 32Cct et s,

r pt r MonUpper 32Tot al Cctets }

STATUS current

DESCRI PTI ON
"Moni tor group for 100Mo/s ports and repeaters
in a systemwith one or nore repeater-units in
mul ti-segment (post-RFC 1516) version of the MB
nmodul e.  Systens whi ch support Counter64 should
al so i npl enent snnpRptr G- pMoni t or 100w64. "

= { snnpRptrMdOj Gps 7 }

snnpRpt r G pMoni t or 100w64 OBJECT- GROUP

OBJECTS { rptrMonitorPort HCReadabl eCct et s,
rptr MonHCTot al Cctets }

STATUS current

DESCRI PTI ON

"Moni tor group for 100Mo/s ports and repeaters in a
systemwi th one or nore repeater-units and support
for Counter64."

o= { snnpRptrMdOhj Grps 8 }

snnmpRpt r G pAddr Track OBJECT- GROUP
OBJECTS { rptrAddr TrackG oupl ndex,
r pt r Addr Tr ackPor t | ndex,
r pt r Addr Tr ackSour ceAddr Changes,
r pt r Addr Tr ackNewLast Sr cAddr ess,
rptr Addr TrackCapacity }
STATUS current
DESCRI PTI ON
"Passi ve address tracking group for post-RFC 1516
version of the MB nodule.”
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o= { snnpRptrMdOj Grps 9 }

snnpRpt r G pExt Addr Tr ack OBJECT- GROUP

OBJECTS { rptrExt Addr Tr ackMacl ndex,

r pt r Ext Addr Tr ackSour ceAddr ess }
STATUS current
DESCRI PTI ON

"Ext ended passive address tracking group for

a systemw th one or nore repeater-units in

post- RFC 1516 version of the MB nodule."
o= { snnpRptrMdObj Grps 10 }

snnpRpt r G pRpt r Addr Sear ch OBJECT- GROUP
OBJECTS { rptrAddr Sear chLock,
r pt r Addr Sear chSt at us,
r pt r Addr Sear chAddr ess,
r pt r Addr Sear chSt at e,
r pt r Addr Sear chG oup,
r pt r Addr Sear chPort,
r pt r Addr Sear chOmner }
STATUS current
DESCRI PTI ON
"Active MAC address search group and topol ogy
mappi ng support for repeaters.”
o= { snnpRptrMdObj Grps 11 }

snnpRpt r G pTopNPort OBJECT- GROUP
OBJECTS { rptrTopNPort Control | ndex,
rpt r TopNPor t Repeat er | d,
rpt r TopNPor t Rat eBase,
r pt r TopNPor t Ti neRemai ni ng,
r pt r TopNPor t Dur ati on,
r pt r TopNPor t Request edSi ze,
r pt r TopNPor t G ant edSi ze,
rptr TopNPort Start Ti e,
r pt r TopNPor t Oaner ,
r pt r TopNPor t RowSt at us,
r pt r TopNPor t | ndex,
r pt r TopNPor t Gr oupl ndex,
r pt r TopNPor t Por t | ndex,
rptr TopNPort Rat e }
STATUS current
DESCRI PTI ON
"Top ‘N group for repeater ports."
c:= { snnmpRptrMdCOhj G ps 12 }

-- Conpliances
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snmpRpt r ModConpl RFC1368 MODULE- COVPLI ANCE
STATUS obsol ete
DESCRI PTI ON
"Conpliance for RFC 1368.

NOTE: this nodul e conpliance is OBSOLETE and
repl aced by snnpRptrMddConpl RFC1516. "

MODULE -- this nodul e
MANDATORY- GROUPS { snnpRptr G pBasi c1516 }

GROUP snnpRpt r G pMoni t or 1516

DESCRI PTI ON
"Inpl erentation of this optional group is
reconmended for systens which have the
instrumentation to do performance nonitoring."

GROUP snnpRpt r G pAddr Track1368

DESCRI PTI ON
"I npl ementation of this group is
reconmended for systens which have
the necessary instrunentation.”

c:={ snnpRptrMdConpls 1}

snnpRpt r ModConpl RFC1516 MODULE- COVPLI ANCE
STATUS depr ecat ed
DESCRI PTI ON
"rkxxxxxxx THS COMPLI ANCE |'S DEPRECATED ***** %% %%

Conpl i ance for RFC 1516 and for backwards
conpatibility with single-repeater,
10Mo/ s-only inplenentations."

MODULE -- this nodul e
MANDATORY- GROUPS { snnpRptr G pBasi c1516 }

GROUP snnpRpt r G pMoni t or 1516

DESCRI PTI ON
"Inpl erentation of this optional group is
reconmended for systens which have the
instrumentation to do performance nonitoring."

GROUP snnpRpt r G pAddr Track1516

DESCRI PTI ON
"I mpl ementation of this group is
reconmended for systens which have
the necessary instrunentation.”
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c:={ snnpRptrMdConpls 2 }

snimpRpt r ModConpl  MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Conpliance for the nmulti-segnent version of the
M B nodule for a systemwith one or nore
repeater-units.”

MODULE -- this nodul e
MANDATORY- GROUPS { snnpRpt r G pBasi c,
snnpRpt r G pMboni t or,
snnpRpt r G pAddr Tr ack }

GROUP snnpRpt r G pMoni t or 100

DESCRI PTI ON
"I npl ementation of this group is
mandat ory for nanaged systens which
contain 100Mb/s repeaters.”

GROUP snnpRpt r G pMoni t or 100w64

DESCRI PTI ON
"I npl ementation of this group is
mandat ory for nanaged systens which
contain 100Md/s repeaters and which
can support Counter64.”

GROUP snnpRpt r G pExt Addr Tr ack

DESCRI PTI ON
"I npl ementation of this group is
reconmended for systens which have
the necessary instrunentation to track
MAC addresses of nultiple DTEs attached
to a single repeater port."

GROUP snnpRpt r G pRpt r Addr Sear ch

DESCRI PTI ON
"I npl ementation of this group is
reconmended for systens which all ow
read-wite access and whi ch have
the necessary instrunentation to
search all incoming data streans
for a particular MAC address.”

GROUP snnpRptr G pTopNPor t

DESCRI PTI ON
"I npl ementation of this group is
reconmended for systens which have
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the necessary resources to support
TopN statistics reporting.”

c:={ snnpRptrMdConpls 3}

END
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4.

Topol ogy Mappi ng

The network mappi ng al gorithm presented bel ow takes information
avail abl e from network devices such as repeaters, bridges, and
switches, and creates a representation of the physical topol ogy of
t he networKk.

Net wor ki ng devi ces connect to the network via one or nore ports.
Through these ports, the device is capable of hearing network packets
sent by other devices. By looking the source address in the packet,
and identifying which port the packet was heard on, the device can
provide information to a Network Management System about the |ocation
of an address in the network, relative to that device. For devices
such as bridges and switches, the association of address to port can
be retrieved via the forwardi ng data base part of the Bridge M B.

For repeaters, the rptrAddrSearchTable may be used to performthe
associ ati on.

Gven this information, it would be possible for the NVMB to create a
t opol ogy of the network which represents the physical relationships

of the devices in the networks. The following is an exanple of how

this night be done:

Assume the networKk:

The di scovery process would first determ ne the existence of the
networ k devi ces and nodes in the network. |In the above exanple, the
net wor k devi ces di scovered woul d be:

di, d2, d3, d4, d5, d6, d7

Fromthis list of discovered devices, select (arbitrarily or via sone
heuristic) a device as the starting point. Fromthat devi ce,
determ ne where all other devices are located in the network with
respect to the sel ected device.
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For example, if dl is the selected device, the network in relation to
dl woul d | ook Iike:

d1
I ]\
A

d2 d3  d4,ds, d6, d7

So d1 sees d2 on one port, d3 on another port, and d4, d5, and d6 on
the third port. |In other words, using the rptrAddrSearchTable (if dl
is a repeater) or the Forwarding Database (if it is a bridge or a
switch), dl has |ocated d2 on one port, dl1 has |located d3 on anot her
port, and finally, dl1 has |located d4, d5, d6, and d7 on yet another
port.

After the first step of the algorithmis acconplished, the next and
final step is a recursive one. Go to each of these tenporary
"segnents’ (e.g., the segnent connecting dl and d2, or the segnent
connecting dl and d3, or the segment connecting dil, d4, d5, d6, and
d7) and determ ne which of these devices really belongs in that
segnent .

As new segments are created due to this process, the recursive
algorithmvisits them and perforns the exact sane process.

In the exanple, the segnments connecting dl1 and d2, and connecting dl
and d3, require no further scrutiny, since there are only two nodes
in those segnents. However, the segnent connecting dl, d4, d5, d6,
and d7 may prove to be one or nore segnments, so we will investigate
it.

The purpose of this step is to determ ne which devices are really
connected to this segnent, and which are actually connected
downstream This is done by giving each of the child devices in the
segnent (d4, d5, d6, and d7) a chance to elimninate each of the others
fromthe segnent.

A device elininates another device by showing that it hears the
parent device (in this case, dl) on one port, and the other device on
anot her port (different fromthe port on which it heard the parent).
If this is true, then it nust nean that that device is _between_ the
parent device and the device which is being elinnated.
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In the exanple, we can see that device d4 can elinm nate both d5 and
d6, , but nobody can elimnate d4 and d7, because everybody hears
them on the same port that they hear the parent device (dl). So the
resulting topol ogy | ooks |iKke:

d1
I ]\
A
d2 d3  d4,d7
I

I
d5, d6

Next the algorithmvisits the next segnent, which is the one
connecting d4, d5, and d6. Using the process stated above, d5 can
elimnate d6, since it hears d4 on a different port fromwhere it
hears d6. Finally, the topol ogy |ooks like:

d1
I ]\
A
d2 d3  d4,d7
I
I
ds
I

I
d6

This is actually the topol ogy shown at the begi nning of the
descri ption.

Wth this informati on about how the network devices are connected, it
is arelatively sinple extension to then place nodes such as

wor kstations and PCs in the network. This can be done by placing the
node into a segnment, then allow ng the network devices to show that
the node is really not part of that segnent.

This elimnation can be done because the devi ces know what port
connects themto the segnment on which the node is tenporarily placed.
If they actually hear the node on a different port than that which
connects the device to the segnment, then the node nust be downstream
and so it is noved onto the downstream segnent. Then that segnent is
eval uated, and so forth. Eventually, no device can show that the
node i s connected downstream and so it nust be attached to that
segnent .
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For exanpl e, assune the network:

di d4 d7
[\ |
/ \ |
d2 d3 d5
I I
I I
el dé

In this network, we are trying to place el where it belongs. W
begin by placing it arbitrarily into a segnent:

In the above case, we would give dl, d4, and d7 a chance to show t hat
el is not really on that segnment. d4 and d7 hear el on the sane port
whi ch connects themto that segnment, so they cannot elimnate el from
the segnent. However, dl will hear el on a different port, so we
nove el down onto the segnent which is connected by that port. This
yields the foll ow ng:
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Now we give everyone in that segnent (besides that parent device, di)
a chance to elimnate el. Only d3 can try, and it succeeds, so we

pl ace el on segnment which is connected by the port on which d3 heard
el. There is no segnent there (yet), so we create one, and end up
with the foll ow ng:

di d
[\ |
/ \ |
d2 d3 d5
I I
I I
el dé

which is the correct position.
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