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Abstract

This meno defines a portion of the Managenent |nfornation Base (M B)
for use with network managenent protocols in TCP/|P-based internets.
In particular, it defines objects for managi ng renote network

nmoni toring (RMON) devices for use on high speed networks. This
docunent contains a M B Mdul e that defines these new objects and

al so contains definitions of some updated objects fromthe RMON-M B
in RFC 2819 and the RMON2-M B in RFC 2021.
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1. The SNWP Managenent Framewor k

The SNWVP Managenent Framework presently consists of five major
conponent s:

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

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

0 Message protocols for transferring nanagenent information. The
first version of the SNWP nessage protocol is called SNWPv1l and
is described in STD 15, RFC 1157 [8]. A second version of the
SNMP nessage protocol, which is not an Internet standards track
protocol, is called SNWPv2c and is described in RFC 1901 [9],
and RFC 1906 [10]. The third version of the nmessage protoco
is called SNWPv3 and is described in RFC 1906 [10], RFC 2572
[11], and RFC 2574 [12].

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

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

A nore detailed introduction to the current SNMP Managenent Franework
can be found in RFC 2570 [22].

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

This meno specifies a MB nodule that is compliant to the SMv2. A
M B conformng to the SMvl can be produced through the appropriate
translations. The resulting translated M B nust be senmantically
equi val ent, except where objects or events are onmtted because no
translation is possible (use of Counter64). Sone nachi ne readabl e
information in SMv2 will be converted into textual descriptions in
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SM vl during the translation process. However, this |oss of machine
readabl e information is not considered to change the semantics of the
M B.

2. Overview

Thi s docunent continues the architecture created in the RMON M B [ RFC
2819] by supporting high speed networKks.

Renmot e network nmonitoring devices, often called nmonitors or probes,
are instruments that exist for the purpose of nanagi ng a network.
Oten these renote probes are stand-al one devices and devote
significant internal resources for the sole purpose of managing a
network. An organi zation nay enpl oy many of these devices, one per
network segnent, to manage its internet. |In addition, these devices
may be used for a network managenent service provider to access a
client network, often geographically renote.

The objects defined in this docunent are intended as an interface
bet ween an RMON agent and an RMON managenent application and are not
i ntended for direct manipulation by humans. Wile sonme users may
tolerate the direct display of some of these objects, few wll
tolerate the conplexity of manually mani pul ati ng objects to
acconplish row creation. These functions should be handl ed by the
managenent application.
2.1 Structure of MB

Except for the nedi al ndependent Tabl e, each of the tables in this MB
adds high capacity capability to an associated table in the RVON-1
MB or RMON-2 M B.
The objects are arranged into the foll ow ng groups:

- medi al ndependent G oup

- et her Stat sH ghCapaci t yG oup

- et herHi storyH ghCapaci tyG oup

- host Hi ghCapaci t yG oup

- host TopNH ghCapaci t yG oup

- matrixH ghCapacityG oup

- capt ureBuf f er H ghCapaci t yG oup
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- protocol D stributionH ghCapacityG oup
- nl Host Hi ghCapaci t yG oup

- nl Matri xH ghCapaci t yG oup

- nl Matri xTopNHi ghCapaci t yGroup

- al Host Hi ghCapaci t yG oup

- al Matri xH ghCapaci t yG oup

- al Matri xTopNHi ghCapaci t yGroup

- usrHi storyH ghCapaci t yG oup

These groups are the basic units of conformance. |If a renote

noni toring device inplenents a group, then it nust inplenent all
objects in that group. For exanple, a nanaged agent that inplenents
the network layer matrix group nust inplenent the

nl Mat ri xSDHi ghCapaci t yTabl e and t he nl Mat ri xDSHi ghCapaci t yTabl e.

| mpl enentations of this MB nust also inplenment the system and
interfaces group of MB-11 [16,17]. MB-Il nay al so nandate the
i mpl enent ati on of additional groups.

These groups are defined to provide a neans of assigning object
identifiers, and to provide a nethod for agent inplenmentors to know
whi ch objects they nust inpl enent.

3. Updates to RMON M B and RMON2 M B obj ects

Thi s docunent extends the enunerations in the follow ng objects from
the RMON M B [18] and the RMON2 M B [ 20].

From the RVON M B:

host TopNRat eBase OBJECT- TYPE
SYNTAX | NTEGER {

host TopNI nPkt s(1),
host TopNQut Pkt s( 2),
host TopNI nCct et s(3),
host TopNQut Cct et s(4),
host TopNQut Errors(5),
host TopNQut Br oadcast Pkt s(6),
host TopNQut Mul ti cast Pkt s(7),
host TopNHCI nPkt s( 8),
host TopNHCQut Pkt s(9),
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host TopNHCI nCct et s(10),
host TopNHCQut Cct et s(11)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The variable for each host that the host TopNRate
vari able is based upon, as well as a control
for the table that the results will be reported in.

This object may not be nodified if the associated
host TopNSt at us object is equal to valid(1).

If this value is less than or equal to 7, when the report

is prepared, entries are created in the host TopNTabl e

associated with this object.

If this value is greater than or equal to 8, when the report

is prepared, entries are created in the

host TopNH ghCapaci tyTabl e associated with this object."
::={ host TopNControl Entry 3 }

Fromthe RMON2 M B:

nl Mat ri xTopNCont r ol Rat eBase OBJECT- TYPE
SYNTAX | NTEGER {
nl Mat ri xTopNPkt s( 1),
nl Matri xTopNCct et s(2),
nl Mat ri xTopNHi ghCapaci t yPkt s(3),
nl Mat ri xTopNHi ghCapaci t yCct et s(4)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The variable for each nl Matrix[ SD/DS] entry that the
nl Matri xTopNEntries are sorted by, as well as a control
for the table that the results will be reported in.

This object may not be nodified if the associated
nl Mat ri xTopNCont r ol St atus object is equal to active(l).

If this value is less than or equal to 2, when the report

is prepared, entries are created in the nl Matri xTopNTabl e

associated with this object.

If this value is greater than or equal to 3, when the report

is prepared, entries are created in the

nl Mat ri xTopNHi ghCapaci tyTabl e associated with this object.”
2= { nlMatrixTopNControl Entry 3 }
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From the RMON2 M B:

al Mat ri xTopNCont r ol Rat eBase OBJECT- TYPE
SYNTAX | NTEGER {

al Mat ri xTopNTer m nal sPkts(1),
al Mat ri xTopNTer m nal sCctets(2),
al Mat ri xTopNAI | Pkt s(3),
al Mat ri xTopNAI | Cct et s(4),
al Mat ri xTopNTer m nal sHi ghCapaci t yPkt s(5),
al Mat ri xTopNTer m nal sH ghCapacityCctets(6),
al Mat ri xTopNAI | H ghCapaci t yPkts(7),
al Mat ri xTopNAI | Hi ghCapaci tyCct et s(8)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The variable for each al Matrix[ SD/DS] entry that the
al Matri xTopNEntries are sorted by, as well as the
sel ector of the view of the matrix table that will be
used, as well as a control for the table that the results
will be reported in.

The val ues al Matri xTopNTer m nal sPkt s,

al Mat ri xTopNTer m nal sCct et s,

al Mat ri xTopNTer m nal sH ghCapaci tyPkts, and

al Mat ri xTopNTer m nal sH ghCapacityQCctets cause col |l ection
only from protocols that have no child protocols that are
counted. The val ues al Matri xTopNAl | Pkt s,

al Matri xTopNAI | Cctets, al Matri xTopNAI | H ghCapacityPkts, and
al Mat ri xTopNAI | H ghCapacityCctets cause collection from all
al Matrix entries.

This object may not be nodified if the associ ated
al Mat ri xTopNCont rol St atus object is equal to active(l1)."
::={ al MatrixTopNControl Entry 3 }

For conveni ence, updated M B nodul es containing these objects may be
found at:
ftp://ftp.rfc-editor.org/in-notes/nibs/current. mbs/rnon.nmb
ftp://ftp.rfc-editor.org/in-notes/ mbs/current.mbs/rnon2. mb
4. Conventions

The foll owi ng conventions are used throughout the RMON MB and its
conpani on docunents.
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The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119.

Good Packet s

Good packets are error-free packets that have a valid frane |ength.
For exanple, on Ethernet, good packets are error-free packets that
are between 64 octets |long and 1518 octets long. They follow the
formdefined in | EEE 802.3 section 3.2.all. Inplenentors are urged
to consult the appropriate nedi a-specific specifications.

Bad Packets

Bad packets are packets that have proper fram ng and are therefore
recogni zed as packets, but contain errors within the packet or have
an invalid length. For exanple, on Ethernet, bad packets have a
valid preanble and SFD (Start of Frane Delinter), but have a bad FCS
(Frane Check Sequence), or are either shorter than 64 octets or

| onger than 1518 octets. Inplenentors are urged to consult the
appropriate nedi a-specific specifications.

5. Definitions
HC-RMON-M B DEFINITIONS ::= BEG N
| MPORTS
MODULE- | DENTI TY, OBJECT-TYPE, Counter32, I|nteger32,
Gauge32, Counter64 FROM SNVPv2- SM
RowSt at us, Ti neSt anp FROM SNWPv2- TC

MODULE- COVPLI ANCE, OBJECT- GROUP FROM SNWVPv2- CONF
rmon, OwnerString, statistics, history, hosts, hostTopN, nmatrix,
et her St at sl ndex, etherHi storylndex, etherHi storySanpl el ndex,
host | ndex, host Address, host Ti nel ndex, host Ti neCreati onOrder,
host TopNReport, host TopN ndex,
mat ri xSDI ndex, matri xSDSour ceAddr ess, matri xSDDest Addr ess,
mat ri xDSI ndex, matri xDSDest Addr ess, matri xDSSour ceAddr ess,
capture, captureBufferControllndex, captureBufferlndex
FROM RMON- M B
protocol DirLocal | ndex, protocol Di st Control | ndex,
prot ocol Di st, hl Host Cont r ol | ndex,
nl Host, nl Host Ti meMar k, nl Host Addr ess,
hl Mat ri xControl I ndex, nl Matri x,
nl Mat ri xSDTi meMar k, nl Mat ri xSDSour ceAddr ess, nl Mat ri xSDDest Addr ess,
nl Mat ri xDSTi meMar k, nl Mat ri xDSDest Addr ess, nl Mat ri xDSSour ceAddr ess,
nl Mat ri xTopNControl I ndex, nl Matri xTopN ndex,
al Host, al Host Ti neMark,
al Matrix, al MatrixSDTi neMark, al Matri xDSTi meMar k,
al Mat ri xTopNCont r ol | ndex, al Matri xTopNl ndex,
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usr Hi story, usrHi storyControl | ndex,
usr Hi st or ySanpl el ndex, usrHi storyQj ect | ndex,
r ronConf or mance, Zer oBasedCount er 32, probeConfig
FROM RMON2- M B
Zer oBasedCount er 64, Count er BasedGauge64
FROM HCNUM TC,

-- Renote Network Monitoring MB

hcRVON MODULE- | DENTI TY
LAST- UPDATED " 200205080000Z" -- May 08, 2002
ORGANI ZATION "I ETF RMON M B Wrki ng G oup”
CONTACT- | NFO
"St eve Wal dbusser

Phone: +1-650-948-6500
Fax: +1- 650- 745- 0671
Emai | : wal dbusser @ext beacon. com

Andy Bi ernman
WG Chair
abi erman@i sco. com

RMONM B WG Mai | i ng Li st
rmonm b@etf.org
http://ww.ietf.org/ mailman/listinfo/rnonm b"
DESCRI PTI ON
"The M B nodul e for nmanagi ng renote nonitoring
device inplenentations. This M B nodul e
augrments the original RMON MB as specified in
RFC 2819 and RFC 1513 and RMON-2 M B as specified in
RFC 2021."

REVI SI ON "200205080000Z" -- May 08, 2002
DESCRI PTI ON

"The original version of this MB, published as RFC3273."
;.= { rrmonConfornance 5 }

-- { rnon 1} through { rnmon 20 } are defined in RMON [ RFC 2819] and
-- the Token Ring RMON M B [RFC 1513] and the RMON-2 M B [ RFC 2021] .

medi al ndependent Stats OBJECT IDENTIFIER ::= { rnon 21 }

medi al ndependent Tabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Medi al ndependent Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
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"Medi a i ndependent statistics for prom scuous nonitoring of
any nedi a.

The follow ng table defines nmedia i ndependent statistics that
provide information for full and/or half-duplex links as well
as high capacity |inks.

For hal f-duplex links, or full-duplex-capable |inks operating
i n hal f-dupl ex node, the nedial ndependent| n* objects shall be
used and the nedi al ndependent Qut* obj ects shall not increnent.

For full-duplex links, the nmedi al ndependent Qut* objects shal
be present and shall increnent. Wenever possible, the probe
shoul d count packets noving away fromthe closest termnating
equi prent as out put packets. Failing that, the probe should
count packets noving away fromthe DTE as output packets."

{ medi al ndependent Stats 1 }

medi al ndependent Entry OBJECT- TYPE
SYNTAX Medi al ndependent Entry

Medi
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MAX-

ACCESS not - accessi bl e

STATUS current
DESCRI PTI ON

"Medi a i ndependent statistics for prom scuous nonitoring of
any nedia."

| NDEX { nedi al ndependent | ndex }

{ medi al ndependent Table 1 }

al ndependent Entry ::= SEQUENCE {

medi al ndependent | ndex I nt eger 32,
medi al ndependent Dat aSour ce OBJECT | DENTI FI ER
nmedi al ndependent Dr opEvent s Count er 32,
medi al ndependent Dr oppedFr anes Count er 32,
medi al ndependent | nPkt s Count er 32,
medi al ndependent | nOver f| owPkt s Count er 32,
medi al ndependent | nHi ghCapaci t yPkt s Count er 64,
medi al ndependent Qut Pkt s Count er 32,
medi al ndependent Qut Over f | owPkt s Count er 32,
nmedi al ndependent Qut Hi ghCapaci t yPkt s Count er 64,
medi al ndependent | nCct et s Count er 32,
medi al ndependent | nOverfl owCct et s Count er 32,
medi al ndependent | nHi ghCapacityCctets Count er 64,
medi al ndependent Qut Cct et s Count er 32,
nmedi al ndependent Qut Over fl owCct et s Count er 32,
nmedi al ndependent Qut Hi ghCapacityCctets Count er 64,
medi al ndependent | nNUCast Pkt s Count er 32,
medi al ndependent | nNUCast Over f | owPkt s Count er 32,



RFC 3273 Renot e Network Nbnitoring Managenent July 2002

medi al ndependent | nNUCast Hi ghCapaci t yPkt s Count er 64,

medi al ndependent Qut NUCast Pkt s Count er 32
medi al ndependent Qut NUCast Over f | owPkt s Count er 32
medi al ndependent Qut NUCast Hi ghCapaci t yPkt s Count er 64,
medi al ndependent | nErrors Count er 32,
medi al ndependent Qut Errors Count er 32,
medi al ndependent | nput Speed Gauge32,
medi al ndependent Qut put Speed Gauge32,
medi al ndependent Dupl exMbde | NTEGER
medi al ndependent Dupl exChanges Count er 32,
medi al ndependent Dupl exLast Change Ti meSt anp,
medi al ndependent Owner Owner Stri ng,
medi al ndependent St at us RowsSt at us
}
medi al ndependent | ndex OBJECT- TYPE
SYNTAX I nt eger 32 (1..65535)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The value of this object uniquely identifies this
medi al ndependent entry."
::={ medi al ndependentEntry 1 }
medi al ndependent Dat aSour ce OBJECT- TYPE
SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"This object identifies the source of the data that

thi s medi al ndependent entry is configured to analyze. This
source can be any interface on this device.

In order to identify a particular interface, this

object shall identify the instance of the iflndex

object, defined in RFC 1213 and RFC 2233 [16,17], for

the desired interface. For exanple, if an entry

were to receive data frominterface #1, this object

woul d be set to iflndex. 1.

The statistics in this group reflect all packets
on the local network segment attached to the
identified interface.

An agent may or nay not be able to tell if
fundamental changes to the nedia of the interface
have occurred and necessitate a del etion of
this entry. For exanple, a hot-pluggabl e ethernet
card could be pulled out and replaced by a
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token-ring card. |In such a case, if the agent has
such know edge of the change, it is recomended that
it delete this entry.

This object may not be nodified if the associated
medi al ndependent St atus object is equal to active(l)."
.= { medi al ndependentEntry 2 }

nmedi al ndependent Dr opEvent s OBJECT- TYPE

SYNTAX Count er 32

UNI TS "Event s"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The total nunber of events in which packets
wer e dropped by the probe due to |l ack of resources.
Note that this nunber is not necessarily the nunber of
packets dropped; it is just the nunber of tinmes this
condi tion has been detected."

.= { medi al ndependentEntry 3 }

nmedi al ndependent Dr oppedFr anmes OBJECT- TYPE

SYNTAX Count er 32

UNI TS "Packet s"

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The total nunber of frames which were received by the probe
and therefore not accounted for in the
nmedi al ndependent DropEvents, but for which the probe chose not
to count for this entry for whatever reason. Most often, this
event occurs when the probe is out of sone resources and
decides to shed load fromthis collection

This count does not include packets that were not counted
because they had MAC-| ayer errors.

Note that, unlike the dropEvents counter, this nunber is the
exact nunber of frames dropped.”
::={ medi al ndependentEntry 4 }

medi al ndependent | nPkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total nunber of packets (including bad packets,
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broadcast packets, and nulticast packets) received
on a half-duplex link or on the inbound connection of a
full -duplex link."

::={ medi al ndependentEntry 5 }

medi al ndependent | nOver f | owPkt s OBJECT- TYPE

SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of tinmes the associated
medi al ndependent | nPkt s counter has overfl owed. "
.= { medi al ndependentEntry 6 }

medi al ndependent | nHi ghCapaci t yPkt s OBJECT- TYPE
SYNTAX Count er 64
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total nunber of packets (including bad packets,
br oadcast packets, and nulticast packets) received
on a half-duplex link or on the inbound connection of a
full -duplex link."
.= { medi al ndependent Entry 7 }

nmedi al ndependent Qut Pkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total nunber of packets (including bad packets,
broadcast packets, and nulticast packets) received on a
full-duplex link in the direction of the network."

.= { medi al ndependentEntry 8 }

nmedi al ndependent Qut Over f | owPkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of times the associated
medi al ndependent Qut Pkt s counter has overfl owed. "
::={ medi al ndependentEntry 9 }
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medi al ndependent Qut Hi ghCapaci t yPkt s OBJECT- TYPE

med

med

med

med

SYNTAX Count er 64

UNI TS "Packet s"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The total nunber of packets (including bad packets,
broadcast packets, and nulticast packets) received on a
full-duplex link in the direction of the network."

::={ medi al ndependent Entry 10 }

al ndependent I nCctets OBJECT- TYPE
SYNTAX Count er 32

UNI TS "Cctets”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The total nunber of octets of data (including those in bad
packets) received (excluding fram ng bits but including FCS
octets) on a half-duplex Iink or on the inbound connection of
a full-duplex Iink."

::={ medi al ndependent Entry 11 }

al ndependent | nOverfl owCct et s OBJECT- TYPE
SYNTAX Count er 32

UNI TS "Cctets”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The nunber of tinmes the associated
medi al ndependent | nCctets counter has overfl owed. "
.= { medi al ndependent Entry 12 }

al ndependent | nHi ghCapaci tyCQct et s OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Cctets”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The total nunber of octets of data (including those in bad
packets) received (excluding framng bits but
i ncluding FCS octets) on a half-duplex Iink or on the inbound
connection of a full-duplex link."

.= { medi al ndependentEntry 13 }

al ndependent Qut Cct et s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Cctets”
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MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The total nunber of octets of data (including those in bad
packets) received on a full-duplex link in the direction of
the network (excluding framng bits but including FCS
octets)."

.= { medi al ndependent Entry 14 }

medi al ndependent Qut Over f | owCct et s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Cctets”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of tines the associated
medi al ndependent Qut Cct et s counter has overfl owed. "

;.= { medi al ndependentEntry 15 }

medi al ndependent Qut Hi ghCapaci tyCct et s OBJECT- TYPE
SYNTAX Count er 64
UNI TS "Cctets”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total number of octets of data (including those in bad
packets) received on a full-duplex link in the direction of
the network (excluding framng bits but including FCS
octets).”

;.= { medi al ndependentEntry 16 }

medi al ndependent | nNUCast Pkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total number of non-unicast packets (including bad
packets) received on a hal f-duplex link or on the inbound
connection of a full-duplex Iink."

::={ medi al ndependentEntry 17 }

medi al ndependent | nNUCast Over f | owPkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
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"The nunber of times the associated
medi al ndependent | nNUCast Pkt s counter has overfl owed. "
::={ medi al ndependentEntry 18 }

medi al ndependent | nNUCast Hi ghCapaci t yPkt s OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Packet s"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The total nunber of non-unicast packets (including bad
packets) received on a hal f-duplex link or on the inbound
connection of a full-duplex link."

.= { medi al ndependentEntry 19 }

nmedi al ndependent Qut NUCast Pkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total nunber of non-unicast packets (including bad
packets) received on a full-duplex link in the direction of
the network."

;.= { medi al ndependentEntry 20 }

nmedi al ndependent Qut NUCast Over f | owPkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of times the associated
medi al ndependent Qut NUCast Pkt s count er has overfl owed."
::={ nmedi al ndependentEntry 21 }

medi al ndependent Qut NUCast Hi ghCapaci t yPkt s OBJECT- TYPE
SYNTAX Count er 64
UNI TS "Packet s"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The total nunber of packets (including bad packets)
received on a full-duplex Iink in the direction of the
net wor k. "

::={ medi al ndependent Entry 22 }

medi al ndependent | nErrors OBJECT- TYPE
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SYNTAX Count er 32

UNI TS "Packet s"

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The total nunber of bad packets received on a
hal f-dupl ex link or on the inbound connection of a
full -duplex link."

::={ medi al ndependent Entry 23 }

medi al ndependent Qut Errors OBJECT- TYPE

SYNTAX Count er 32

UNI TS "Packet s"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The total nunber of bad packets received on a full-duplex
link in the direction of the network."

.= { medi al ndependentEntry 24 }

nmedi al ndependent | nput Speed OBJECT- TYPE

SYNTAX Gauge32

UNI TS "Kilobits per Second"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nomni nal maxi mum speed in kilobits per second of this
hal f-dupl ex link or on the inbound connection of this
full -duplex link. If the speed is unknown or there is no fixed
maxi mum (e.g. a conpressed link), this value shall be zero."

;.= { medi al ndependentEntry 25 }

medi al ndependent Qut put Speed OBJECT- TYPE

SYNTAX Gauge32

UNI TS "Kilobits per Second"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The noni nal maxi mum speed in kilobits per second of this
full-duplex link in the direction of the network. If the speed
i s unknown, the link is half-duplex, or there is no fixed
maxi mum (e.g. a conpressed link), this value shall be zero."

;.= { medi al ndependentEntry 26 }

nmedi al ndependent Dupl exMbde OBJECT- TYPE
SYNTAX | NTEGER {
hal f dupl ex(1),
ful |l dupl ex(2)
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}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The current node of this |ink.

Note that if the link has full-duplex capabilities but
is operating in half-duplex node, this value will be
hal f dupl ex(1)."

:: = { medi al ndependent Entry 27 }

medi al ndependent Dupl exChanges OBJECT- TYPE

SYNTAX Count er 32

UNI TS "Event s"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines this link has changed from full-dupl ex
node to hal f-dupl ex node or from hal f-dupl ex node to
full -dupl ex node. "

::={ medi al ndependent Entry 28 }

medi al ndependent Dupl exLast Change OBJECT- TYPE

SYNTAX Ti neSt anp

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The val ue of sysUpTine at the tinme the duplex status
of this link |Iast changed.”

;.= { nmedi al ndependentEntry 29 }

medi al ndependent Owner OBJECT- TYPE

SYNTAX Onner String

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The entity that configured this entry and is
therefore using the resources assigned to it."

::={ medi al ndependentEntry 30 }

medi al ndependent St at us OBJECT- TYPE
SYNTAX RowSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The status of this nedia i ndependent statistics entry."

::={ nmedi al ndependentEntry 31 }
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H gh Capacity extensions for the etherStatsTable

et her St at sH ghCapaci tyTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Et her St at sHi ghCapaci tyEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Contains the Hi gh Capacity RMON extensions to

et her St at sTabl e. "
1= { statistics 7}

et her St at sH ghCapacityeEntry OBJECT- TYPE

SYNTAX Et her St at sHi ghCapaci t yEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Contains the Hi gh Capacity RMON extensions to
etherStatsEntry. These objects will be created
for all etherStatsEntries it deens appropriate.

| NDEX { et her St at sl ndex }
::={ etherStatsH ghCapacityTable 1 }

Et her St at sHi ghCapaci tyEntry ::= SEQUENCE {

et her St at sH ghCapaci t yOver f | owPkt s

et her St at sH ghCapaci t yPkt s

et her St at sH ghCapaci tyOverfl owCct et s

et her St at sH ghCapacityCctets

et her St at sH ghCapaci t yOver f | owPkt s64Cct et s

et her St at sH ghCapaci t yPkt s64Cct et s

et her St at sH ghCapaci t yOver f | owPkt s65t 0127Cct et s
et her St at sH ghCapaci t yPkt s65t 0127Cct et s

et her St at sHi ghCapaci t yOver f | owPkt s128t 0255Cct et s
et her St at sH ghCapaci t yPkt s128t 0255Cct et s

et her St at sH ghCapaci t yOver f | owPkt s256t 0511Cct et s
et her St at sH ghCapaci t yPkt s256t 0511Cct et s

et her St at sH ghCapaci t yOver f | owPkt s512t 01023Cct et s
et her St at sH ghCapaci t yPkt s512t 01023Cct et s

et her St at sHi ghCapaci t yOver f | owPkt s1024t 01518Cct et s

et her St at sH ghCapaci t yPkt s1024t 01518Cct et s

}
et her St at sH ghCapaci t yOver f| owPkt s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
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"The nunber of tines the associ ated et her St at sPkts
counter has overfl owed."
::={ etherStatsH ghCapacityEntry 1 }

et her St at sH ghCapaci t yPkt s OBJECT- TYPE
SYNTAX Count er 64
UNI TS "Packet s"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The total nunber of packets (including bad packets,
broadcast packets, and nulticast packets) received."

::={ etherStatsH ghCapacityEntry 2 }

et her St at sH ghCapaci t yOver fl owCct et s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Cctets”
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON

"The nunber of tines the associ ated etherStatsCctets

counter has overflowed."
::={ etherStatsH ghCapacityEntry 3 }

et her St at sH ghCapaci tyCctets OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Cctets”

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The total nunber of octets of data (including
those in bad packets) received on the
network (excluding framng bits but including
FCS octets).

If the network is hal f-duplex Fast Ethernet, this
obj ect can be used as a reasonable estimte of
utilization. If greater precision is desired, the
et her St at sH ghCapaci t yPkt s and

et her St at sH ghCapacityCctets objects shoul d be sanpl ed
before and after a common interval. The differences

in the sanpled values are Pkts and Cctets,
respectively, and the nunber of seconds in the
interval is Interval. These val ues

are used to calculate the Wilization as follows:
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Pkts * (.96 + .64) + (Cctets * .08)

Uilization = -----mmmmmm e

Interval * 10, 000

The result of this equation is the value Uilization
which is the percent utilization of the ethernet
segment on a scale of 0 to 100 percent.

This table is not appropriate for nmonitoring full-duplex
ethernets. If the network is a full-duplex ethernet and the
medi al ndependent Table is nonitoring that network, the
utilization can be cal culated as foll ows:

1

2)

3)

Deternmine the utilization of the inbound path by using
the appropriate equation (for ethernet or fast ethernet)
to determine the utilization, substituting

medi al ndependent | nPkts for etherStatsH ghCapacityPkts, and
medi al ndependent I nCctets for etherStatsH ghCapacityCctets.
Call the resulting utilization inUtilization.

Deternmine the utilization of the outbound path by using

the sane equation to determine the utilization, substituting
medi al ndependent Qut Pkt s for etherStatsH ghCapacityPkts, and
medi al ndependent Qut Cctets for ether StatsH ghCapacityCctets.
Call the resulting utilization outUilization.

The utilization is the maxi nrumof inUtilization and
outUtilization. This nmetric shows the anount of percentage
of bandwidth that is left before congestion will be
experienced on the link."

::={ etherStatsH ghCapacityEntry 4 }

et her St at sH ghCapaci t yOver f | owPkt s64Cct et s OBJECT- TYPE

SYNTAX

UNI TS

Count er 32
"Packet s"

MAX- ACCESS r ead-onl y

STATUS

current

DESCRI PTI ON
"The nunber of tines the associ ated ether St at sPkt s64Cct et s
counter has overfl owed."

::={ etherStatsH ghCapacityEntry 5 }

et her St at sH ghCapaci t yPkt s64Cct et s OBJECT- TYPE

SYNTAX Count er 64
UNI TS "Packet s"
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
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"The total nunber of packets (including bad

packets) received that were 64 octets in |length

(excluding framing bits but including FCS octets)."
::={ etherStatsH ghCapacityEntry 6 }

et her St at sH ghCapaci t yOver f | owPkt s65t 0127Cct et s OBJECT- TYPE

SYNTAX Count er 32

UNI TS "Packet s"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines the associ ated et her St at sPkt s65t0127Cctets
counter has overfl owed."

::={ etherStatsH ghCapacityEntry 7 }

et her St at sH ghCapaci t yPkt s65t 0127Cct et s OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Packet s"

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The total nunber of packets (including bad
packets) received that were between
65 and 127 octets in length inclusive
(excluding framing bits but including FCS octets)."

::={ etherStatsH ghCapacityEntry 8 }

et her St at sH ghCapaci t yOver f | owPkt s128t 0255Cct et s OBJECT- TYPE

SYNTAX Count er 32

UNI TS "Packet s"

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The nunber of tinmes the associ ated et her St at sPkt s128t 0255Cct et s
counter has overflowed."

::= { etherStatsH ghCapacityEntry 9 }

et her St at sH ghCapaci t yPkt s128t 0255Cct et s OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Packet s"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The total nunber of packets (including bad
packets) received that were between
128 and 255 octets in length inclusive
(excluding framng bits but including FCS octets)."

::= { etherStatsH ghCapacityEntry 10 }
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et her St at sH ghCapaci t yOver f | owPkt s256t 0511Cct et s OBJECT- TYPE

SYNTAX Count er 32

UNI TS "Packet s"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines the associ ated et her St at sPkt s256t 0511Cct et s
counter has overfl owed."

::={ etherStatsH ghCapacityEntry 11 }

et her St at sH ghCapaci t yPkt s256t 0511Cct et s OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Packet s"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The total nunber of packets (including bad
packets) received that were between
256 and 511 octets in length inclusive
(excluding framing bits but including FCS octets)."

::={ etherStatsH ghCapacityEntry 12 }

et her St at sH ghCapaci t yOver f| owPkt s512t 01023Cct et s OBJECT- TYPE
SYNTAX Count er 32
UNI TS " Packet s"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunmber of tinmes the associ ated
et her St at sPkt s512t 01023Cct et s counter has overfl owed. "
::={ etherStatsH ghCapacityEntry 13 }

et her St at sH ghCapaci t yPkt s512t 01023Cct et s OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Packet s"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The total nunber of packets (including bad
packets) received that were between
512 and 1023 octets in length inclusive
(excluding framng bits but including FCS octets)."

::={ etherStatsH ghCapacityEntry 14 }

et her St at sH ghCapaci t yOver f | owPkt s1024t 01518Cct et s OBJECT- TYPE
SYNTAX Count er 32
UNI TS "Packet s"
MAX- ACCESS r ead-onl y
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STATUS current
DESCRI PTI ON

"The nunber of tines the associ ated

et her St at sPkt s1024t 01518Cct et s counter has overfl owed. "
::={ etherStatsH ghCapacityEntry 15 }

et her St at sH ghCapaci t yPkt s1024t 01518Cct et s OBJECT- TYPE

SYNTAX Count er 64

UNI TS "Packet s"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The total nunber of packets (including bad
packets) received that were between
1024 and 1518 octets in length inclusive
(excluding framng bits but including FCS octets)."

::={ etherStatsH ghCapacityEntry 16 }

-- High Capacity extensions for the etherHi storyTabl e

et her Hi st oryHi ghCapacityTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Et her Hi st oryHi ghCapaci tyEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Contains the Hi gh Capacity RMON extensions to the RMON-1
et her Hi storyTabl e. "
::={ history 6}

et her Hi st oryHi ghCapacityeEntry OBJECT- TYPE

SYNTAX Et her Hi st or yH ghCapaci tyEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Contains the Hi gh Capacity RMON extensions to the RMON-1
etherHi storyEntry. These objects will be created by the agent
for all etherHi storyEntries associated with whi chever
hi storyControl Entries it deens appropriate. (i.e., either all
et her Hi st oryHi ghCapacityEntries associated with a particul ar
hi storyControl Entry will be created, or none of themwill
be.)"

| NDEX { etherHi storylndex, etherHi storySanpl el ndex }

::={ etherHi storyHi ghCapacityTable 1 }

Et her Hi st oryHi ghCapaci tyEntry ::= SEQUENCE {
et her Hi st or yHi ghCapaci t yOver fl owPkt s Gauge32,
et her Hi st or yHi ghCapaci t yPkt s Count er BasedGauge64,
et her Hi st or yH ghCapacityQverfl owCctets Gauge32,
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et her Hi st oryH ghCapacityCctets Count er BasedGauge64
}
et her Hi st or yHi ghCapaci t yOver fl owPkt s OBJECT- TYPE

SYNTAX Gauge32

UNI TS " Packet s"

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON

"The nunber of tines the associated etherH storyPkts
Gauge overflowed during this sanpling interval."
::={ etherHi storyHi ghCapacityEntry 1 }

et her Hi st or yHi ghCapaci tyPkts OBJECT- TYPE

SYNTAX Count er BasedGauge64

UNI TS "Packet s"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The total nunber of packets (including bad packets,
broadcast packets, and nulticast packets) received during
this sanpling interval."

::={ etherHi storyH ghCapacityEntry 2 }

et her Hi st or yHi ghCapaci tyOverfl owCctets OBJECT- TYPE

SYNTAX Gauge32

UNI TS "Cctets”

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of tines the associated etherH storyCctets
counter has overflowed during this sanpling interval."

::= { etherHistoryH ghCapacityEntry 3 }

et her Hi st or yHi ghCapacityCctets OBJECT- TYPE

SYNTAX Count er BasedGauge64

UNI TS "Cctets”

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The total nunber of octets of data (including
those in bad packets) received on the
network (excluding framng bits but including
FCS octets) during this sanpling interval."

::= { etherHistoryH ghCapacityEntry 4 }

-- High Capacity Extensions for the hostT