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Definitions of Managed Objects for
the Ethernet-like Interface Types

Status of this Meno

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

St andards” for the standardi zation state and status of this protocol.
Distribution of this meno is unlimted.

Abst ract

This menmo defines a portion of the Managenment |nformati on Base (M B)
for use with network nmanagenent protocols in TCP/IP-based internets.
In particular, it defines objects for managi ng ethernet-Iike objects.
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CONOURARRRPONNE

1. The Network Managenent Franewor k

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

STD 16/ RFC 1155 [3] which defines the SM, the mechani snms used for
descri bing and nam ng objects for the purpose of managenent. STD
16/ RFC 1212 [13] defines a nore concise description nechani sm
which is wholly consistent with the SM.
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RFC 1156 [4] which defines MB-1, the core set of managed objects
for the Internet suite of protocols. STD 17/RFC 1213 [6] defines
MB-11, an evolution of MB-I based on inplenentation experience
and new operational requirenents.

STD 15/ RFC 1157 [5] which defines the SNWP, the protocol used for
networ k access to nanaged objects.

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

2. Objects

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

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

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

DESCRI PTOR, to also refer to the object type

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

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

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

2.1. Format of Definitions
Section 4 contains contains the specification of all object types
contained in this MB nodule. The object types are defined using the

conventions defined in the SM, as anended by the extensions
specified in [13].
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3.

Overvi ew

I nstances of these object types represent attributes of an interface
to an ethernet-1like comruni cati ons medium At present, ethernet-like
nmedia are identified by three values of the ifType object in the

I nternet-standard M B

et her net - csrmacd( 6)
i s088023- csmacd(7)
starLan(11)

For these interfaces, the value of the ifSpecific variable in the
MB-11 [6] has the OBJECT | DENTI FI ER val ue:

dot 3 OBJECT IDENTIFER ::= { transmission 7 }

The definitions presented here are based on the | EEE 802.3 Layer
Managenent Specification [9], as originally interpreted by Frank
Kastenhol z of Interlan in [10]. |Inplenmentors of these M B objects
shoul d note that the | EEE docunent explicitly describes (in the form
of Pascal pseudocode) when, where, and how various MAC attributes are
nmeasured. The | EEE docunent al so describes the effects of MAC
actions that may be invoked by mani pul ating i nstances of the MB

obj ects defined here.

To the extent that some of the attributes defined in [9] are
represented by previously defined objects in the Internet- standard
MB or in the Generic Interface Extensions MB [11], such attributes
are not redundantly represented by objects defined in this neno.
Anmong the attributes represented by objects defined in other nenos
are the nunber of octets transmtted or received on a particul ar

i nterface, the nunmber of franes transmtted or received on a
particul ar interface, the proni scuous status of an interface, the MAC
address of an interface, and nmulticast information associated with an
i nterface.

The rel ati onship between an ethernet-like interface and an interface
in the context of the Internet-standard MB is one-to-one. As such
the value of an iflndex object instance can be directly used to
identify correspondi ng i nstances of the objects defined herein.
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4. Definitions

RFC1398-M B DEFINI TIONS ::= BEG N

| MPORTS
Counter, Gauge
FROM RFC1155- SM
transm ssi on
FROM RFC1213-M B
OBJECT- TYPE
FROM RFC-1212;

-- This MB npdul e uses the extended OBJECT- TYPE macro as
-- defined in RFCG 1212.

-- thisis the MB nodule for ethernet-like objects
dot 3 OBJECT IDENTIFIER ::={ transmi ssion 7 }
-- { dot3 1} is obsolete and has been del et ed.

4.1. The Ethernet-like Statistics G oup

-- the Ethernet-like Statistics group
-- Inplementation of this group is mandatory

dot 3St at sTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Dot 3StatsEntry

ACCESS not - accessi bl e

STATUS mandat ory

DESCRI PTI ON
"Statistics for a collection of ethernet-Ilike
interfaces attached to a particular system"

o= { dot3 2}

dot 3St at sEntry OBJECT- TYPE

SYNTAX Dot 3St at sEntry

ACCESS not - accessi bl e

STATUS nmandat ory

DESCRI PTI ON
"Statistics for a particular interface to an
et hernet-like nmedium"”

| NDEX { dot 3St at sl ndex }

.= { dot3StatsTable 1 }
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Dot 3Stat sEntry ::= SEQUENCE {

}

dot 3St at sl ndex
| NTEGER

dot 3St at sAl i gnnent Errors
Count er,

dot 3St at SFCSError s
Count er,

dot 3St at sSi ngl eCol | i si onFranes
Count er,

dot 3St at sMul ti pl eCol | i si onFranes
Count er,

dot 3St at sSQETest Errors
Count er,

dot 3St at sDef erredTr ansni ssi ons
Count er,

dot 3St at sLat eCol | i si ons
Count er,

dot 3St at sExcessi veCol | i si ons
Count er,

dot 3St at sl nternal MacTransnmi tErrors
Count er,

dot 3St at sCarri er SenseErrors
Count er,

dot 3St at sFraneToolLongs
Count er,

dot 3St at sl nt er nal MacRecei veErrors
Count er

dot 3St at sl ndex OBJECT- TYPE

SYNTAX | NTEGER
ACCESS read-only
STATUS mandat ory
DESCRI PTI ON

January 1993

"An index value that uniquely identifies an
interface to an ethernet-like nmedium The
interface identified by a particular val ue of
this index is the sanme interface as identified

by the same val ue of iflndex."

::={ dot3StatsEntry 1 }

dot 3Stat sAl i gnnent Errors OBJECT- TYPE

SYNTAX Count er
ACCESS read-only
STATUS mandat ory
DESCRI PTI ON

"A count of franmes received on a particul ar
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interface that are not an integral nunber of
octets in length and do not pass the FCS check.

The count represented by an instance of this
object is increnented when the alignnentError
status is returned by the MAC service to the
LLC (or other MAC user). Received frames for
which multiple error conditions obtain are,
according to the conventions of |EEE 802.3
Layer Management, counted excl usively according
to the error status presented to the LLC. "
REFERENCE
"| EEE 802. 3 Layer Managenent™
::={ dot3StatsEntry 2 }

dot 3St at SFCSErr or s OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"A count of franmes received on a particul ar
interface that are an integral number of octets
in length but do not pass the FCS check.

The count represented by an instance of this
object is increnented when the frameCheckError
status is returned by the MAC service to the
LLC (or other MAC user). Received frames for
which nmultiple error conditions obtain are,
according to the conventions of | EEE 802.3
Layer Managenent, counted excl usively according
to the error status presented to the LLC. "
REFERENCE
"| EEE 802. 3 Layer WManagenent"
.= { dot3StatsEntry 3 }

dot 3St at sSi ngl eCol | i si onFr anes OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"A count of successfully transmtted franes on
a particular interface for which transm ssion
is inhibited by exactly one collision.

A franme that is counted by an instance of this
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object is also counted by the correspondi ng
i nstance of either the ifQutUcastPkts or
i f Qut NUcast Pkt s object and is not counted by
the correspondi ng i nstance of the
dot 3St at sMul ti pl eCol I i si onFrames obj ect.”
REFERENCE
"| EEE 802. 3 Layer Managenent™
::={ dot3StatsEntry 4 }

OBJECT- TYPE
SYNTAX Count er
ACCESS read-only
STATUS nmandat ory
DESCRI PTI ON
"A count of successfully transmtted franes on
a particular interface for which transm ssion

is inhibited by nore than one collision

A frame that is counted by an instance of this
object is also counted by the correspondi ng
i nstance of either the ifQutUcastPkts or
i f Qut NUcast Pkt s object and is not counted by
the correspondi ng i nstance of the
dot 3St at sSi ngl eCol | i si onFranmes object."
REFERENCE
"I EEE 802. 3 Layer Managenent"
::={ dot3StatsEntry 5 }

dot 3St at sSQETest Errors OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"A count of tinmes that the SQE TEST ERROR
nessage i s generated by the PLS sublayer for a
particular interface. The SQE TEST ERROR
nmessage is defined in section 7.2.2.2.4 of
ANSI /| EEE 802. 3-1985 and its generation is
described in section 7.2.4.6 of the sane
document . "

REFERENCE

"ANSI /| EEE Std 802.3-1985 Carrier Sense
Mul tiple Access with Collision Detection Access
Met hod and Physical Layer Specifications”

::={ dot3StatsEntry 6 }
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dot 3St at sDef err edTr ansni ssi ons OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"A count of frames for which the first
transm ssion attenpt on a particular interface
i s del ayed because the nediumis busy.

The count represented by an instance of this
obj ect does not include frames involved in
collisions."

REFERENCE
"| EEE 802. 3 Layer Managenent"

::={ dot3StatsEntry 7 }

dot 3St at sLat eCol | i si ons OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"The nunber of times that a collision is
detected on a particular interface later than
512 bit-times into the transnission of a
packet .

Fi ve hundred and twel ve bit-times corresponds
to 51.2 mcroseconds on a 10 Mit/s system A
(late) collision included in a count
represented by an instance of this object is
al so considered as a (generic) collision for
pur poses of other collision-related
statistics.”

REFERENCE
"1 EEE 802. 3 Layer Managenent"

::={ dot3StatskEntry 8 }

dot 3St at sExcessi veCol | i si ons OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"A count of frames for which transmi ssion on a
particular interface fails due to excessive
collisions.”
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REFERENCE
"| EEE 802. 3 Layer Managenent"
::={ dot3StatsEntry 9 }

dot 3St at sl nt ernal MacTransm tErrors OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"A count of frames for which transm ssion on a
particular interface fails due to an interna
MAC subl ayer transnit error. Aframe is only
counted by an instance of this object if it is
not counted by the correspondi ng i nstance of
ei ther the dot3StatslLateCollisions object, the
dot 3St at sExcessi veCol |'i si ons object, or the
dot 3St at sCarri er SenseErrors obj ect.

The preci se nmeani ng of the count represented by
an instance of this object is inplenmentation-
specific. In particular, an instance of this
obj ect may represent a count of transm ssion
errors on a particular interface that are not
ot herwi se counted."

REFERENCE
"I EEE 802. 3 Layer Managenent"

::={ dot3StatsEntry 10 }

dot 3St at sCarri er SenseErrors OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"The nunber of tinmes that the carrier sense
condition was | ost or never asserted when
attenpting to transmit a frane on a particul ar
i nterface.

The count represented by an instance of this
object is increnented at nobst once per
transm ssion attenpt, even if the carrier sense
condition fluctuates during a transm ssion
attenpt."”

REFERENCE
"I EEE 802. 3 Layer WManagenent"

.= { dot3StatsEntry 11 }
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-- { dot3StatskEntry 12 } is not assigned

dot 3St at sFraneToolLongs OBJECT- TYPE

Kast enhol z

SYNTAX
ACCESS
STATUS

Count er
read-only
nmandat ory

DESCRI PTI ON

REFERENCE

"A count of franes received on a particul ar
interface that exceed the nmaxi mum pernitted
frame size.

The count represented by an instance of this
object is increnented when the frameToolLong
status is returned by the MAC service to the
LLC (or other MAC user). Received frames for
which nmultiple error conditions obtain are,
according to the conventions of |EEE 802.3
Layer Managenent, counted excl usively according
to the error status presented to the LLC "

"I EEE 802. 3 Layer Managenent"

::={ dot3StatsEntry 13 }

-- { dot3StatskEntry 14 } is not assigned

-- { dot3StatsEntry 15 } is not assigned

dot 3St at sl nt er nal MacRecei veErrors OBJECT- TYPE

SYNTAX Count er
ACCESS read-only
STATUS mandat ory
DESCRI PTI ON

"A count of franes for which reception on a
particular interface fails due to an interna
MAC subl ayer receive error. Aframe is only
counted by an instance of this object if it is
not counted by the corresponding i nstance of

ei ther the dot 3Stat sFraneTooLongs object, the
dot 3Stat sAl i gnment Errors object, or the

dot 3St at sSFCSErrors obj ect.

The preci se nmeani ng of the count represented by
an instance of this object is inplenmentation-
specific. In particular, an instance of this
obj ect nay represent a count of receive errors
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on a particular interface that are not
ot herwi se counted."

REFERENCE
"| EEE 802. 3 Layer WManagenent"

::={ dot3StatsEntry 16 }

4.2. The Ethernet-like Collision Statistics G oup

-- the Ethernet-like Collision Statistics group

-- Inplenmentation of this group is optional; it is appropriate
-- for all systens which have the necessary netering

dot 3Col | Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Dot 3Col | Entry

ACCESS not - accessi bl e

STATUS nmandat ory

DESCRI PTI ON
"A collection of collision histogranms for a
particul ar set of interfaces."

:={ dot3 5}

dot 3Col | Entry OBJECT- TYPE

SYNTAX Dot 3Col | Entry

ACCESS not - accessi bl e

STATUS mandat ory

DESCRI PTI ON
"A cell in the histogram of per-frane
collisions for a particular interface. An
i nstance of this object represents the
frequency of individual MAC franmes for which
the transm ssion (successful or otherw se) on a
particular interface is acconpanied by a
particul ar nunber of nedia collisions."

| NDEX { dot3Col | I ndex, dot 3Col | Count }

::={ dot3Coll Table 1}

Dot 3Col | Entry ::= SEQUENCE {
dot 3Col | | ndex
| NTEGER
dot 3Col | Count
| NTEGER
dot 3Col | Frequenci es
Count er
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dot 3Col I I ndex OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-only

STATUS nmandat ory

DESCRI PTI ON
"The i ndex value that uniquely identifies the
interface to which a particular collision
hi stogram cell pertains. The interface
identified by a particular value of this index
is the same interface as identified by the sane
val ue of iflndex."

::={ dot3Coll Entry 1}

dot 3Col | Count OBJECT- TYPE

SYNTAX | NTEGER (1..16)

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"The nunber of per-frame nedia collisions for
which a particular collision histogram cel
represents the frequency on a particul ar
interface."

::={ dot3Coll Entry 2}

dot 3Col | Frequenci es OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON
"A count of individual MAC franes for which the
transm ssi on (successful or otherw se) on a
particular interface is acconpanied by a
particul ar nunber of nedia collisions."

::={ dot3CollEntry 3}

4, 3. 802. 3 Tests
-- 802.3 Tests

-- The ifExtnsTest Tabl e defined in RFC 1229 provi des a conmmon
-- nmeans for a nmanager to test any interface corresponding to
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a val ue of iflndex.

At this time, one well known test (testFull Dupl exLoopBack) is
defined in RFC 1229. For ethernet-like interfaces, this test
configures the MAC chip and executes an internal |oopback

test of nenory and the MAC chip logic. This | oopback test can
only be executed if the interface is offline. Once the test
has conpl eted, the MAC chip should be reinitialized for network
operation, but it should remain offline.

If an error occurs during a test, the object ifExtnsTestResult
(defined in RFC 1229) will be set to failed(7). The follow ng
two OBJECT | DENTI FI ERs may be used to provided nore

i nformati on as values for the object ifExtnsTestCode in

RFC 1229:

dot 3Errors OBJECT IDENTIFIER ::={ dot3 7 }

-- couldn’t initialize MAC chip for test
dot 3Errorl nitError OBJECT IDENTIFIER ::= { dot3Errors 1 }

-- expected data not received (or not
-- received correctly) in | oopback test
dot 3Err or LoopbackError OBJECT IDENTIFIER ::= { dot3Errors 2 }

Test s
-  TDR Test

Anot her test, specific to ethernet-like interfaces with the
exception of 10BaseT and 10BaseF, is Tinme-domain Reflectonetry
(TDR).

The TDR val ue nmay be useful in determining the approxinmate
di st ance

to a cable fault. It is advisable to repeat this test to
check for

a consistent resulting TDR value, to verify that there is a

faul t.

dot 3Test s OBJECT | DENTI FI ER :
dot 3Test Tdr OBJECT | DENTI FI ER :

{ dot3 6 }
{ dot3Tests 1 }

A TDR test returns as its result the time interval, measured
in 10 MHz ticks or 100 nsec units, between the start of

TDR test transm ssion and the subsequent detection of a
collision or deassertion of carrier. On successful conpletion
of a TDR test, the appropriate instance of ifExtnsTestResult
contai ns the OBJECT | DENTI FI ER of the M B object which
contains the value of this time interval.
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4. 4. 802.3 Hardware Chipsets

-- 802.3 Hardware Chipsets

-- The object ifExtnsChipSet is provided in RFC 1229 to
-- the MAC hardware used to communcate on an interface.
-- follow ng hardware chi psets are provided for 802. 3:

dot 3Chi pSet s OBJECT | DENTI FI ER ::
dot 3Chi pSet AMD OBJECT | DENTI FI ER ::
dot 3Chi pSet AMD7990 OBJECT | DENTI FI ER ::
dot 3Chi pSet AMD79900 OBJECT | DENTI FI ER ::

dot3 8 }

Lt Yot Yot Wt X} [atn Yo Yate Yot

dot 3Chi pSet AMD

dot 3Chi pSet | nt el OBJECT | DENTI FI ER ::
dot 3Chi pSet | nt el 82586 OBJECT | DENTI FI ER : :
dot 3Chi pSet | nt el 82596 OBJECT | DENTI FI ER : :
dot 3Chi pSet Seeq OBJECT | DENTI FI ER ::
dot 3Chi pSet Seeq8003 OBJECT | DENTI FI ER ::

dot 3Chi pSetlnte
dot 3Chi pSetlInte

dot 3Chi pSet Seeq

dot 3Chi pSet Nat i onal OBJECT I DENTI FIER ::= { dot 3Chi pSets
dot 3Chi pSet Nati onal 8390 OBJECT | DENTI FIER :: =

uary 1993

identify
The

dot 3Chi pSets 1 }

1}

dot 3Chi pSet AMD 2 }

dot 3Chi pSets 2 }

| 1}
| 2}

dot 3Chi pSets 3 }

1}

4}

{ dot 3Chi pSet National 1 }

dot 3Chi pSet Nati onal Soni ¢ OBJECT | DENTIFIER :: =

{ dot 3Chi pSet National 2 }

dot 3Chi pSet Fujitsu OBJECT | DENTI FI ER ::
dot 3Chi pSet Fuj i t su86950 OBJECT | DENTI FI ER : :
{ dot 3Chi pSetFujitsu
dot 3Chi pSet Fuj i t su86960 OBJECT | DENTI FIER :: =
{ dot 3Chi pSetFujitsu

{ dot 3Chi pSets

5}
1}

2}

-- For those chipsets not represented above, OBJECT | DENTI FI ER

-- assignnent is required in other documentation, e.g.,
-- within that part of the registration tree del egated t
-- individual enterprises (see RFC 1155).
END
5. Change Log

(1) Replace old "Historical Perspective" boilerplate with th
new "The Network Managenent Franewor k" boil erpl ate.

(2) Renopve the "sline text".

(3) Updated the reference to the Interface Extensions mb to
reflect its new RFC status.

Kast enhol z
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(4) Change the status of the nenp section to hold the new
suggest ed text.

(5) References in ASN.1 comments were changed fromthe [#]
formto name the actual document being referred to. These
ref erences are now neani ngful when the ASN.1 is read
outsi de of the RFC

(6) The I MPORTS section of the ASN.1 has been updated to
reflect that the OBJECT-TYPE macro is inported from RFC
1212.

(7) The the Generic Ethernet-like group, containing
dot 3l ndex, dot3lnitializeMac, dot3MacSublLayer Stat us,
dot 3Mul ti cast Recei veSt at us, dot 3TxEnabl ed, and
dot 3Test Tdr Val ue has been deprecated as a result of the
i mpl enent ati on experience presented at the San Diego | ETF
neeti ng.

(8) dot3StatslnRangelLengt hErrors and
dot 3St at sQut OF RangelLengt hFi el ds have been deprecated as a
result of the inplementation experience presented at the
San Di ego | ETF neeting.

(9) Update the acknow edgenents section to reflect this
document’s history, etc.

(10) REFERENCE cl auses have been added to all of the MB
obj ects which are being retained.

12 August 1992

(1) Renoved all deprecated objects.

(2) Rephrased the description of the TDR test O D to reflect
the fact that dot3TestTdrValue is no nore.
i fExtnsTest Result still points to the object containing
the result, the text sinply does not refer to
dot 3Test Tdr Val ue. | coul d have del eted the Test, but the
O D should then remain reserved. | figured that it would
be just as easy to rephrase the definition of the test.

13 august 1992

(1) Add fuji. 86960
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