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1. Introduction

This meno defines a portion of the Managenent |nfornmati on Base (M B)
for use with network managenent protocols in the Internet comunity.
In particular, it describes managed objects used for managi ng dial-up
nodens and sinilar dial-up devices. This MB nodule provides a set
of objects that are the mni num necessary to provide the ability to
nmoni tor and control those devices, and is consistent with the SNW
framewor k and exi sting SNMP standards.
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2.

3.

The SNWVPv2 Networ k Managenment Franmewor k

The SNWPv2 Networ k Managenent Franework consists of four nmmjor
conponents. They are:

0 RFC 1442 which defines the SM, the nechani sns used for
descri bi ng and nani ng objects for the purpose of managenent.

o STD 17, RFC 1213 defines MB-11, the core set of nanaged objects
for the Internet suite of protocols.

0 RFC 1445 which defines the adnministrative and ot her
architectural aspects of the framework.

0 RFC 1448 which defines the protocol used for network access to
managed obj ects.

The Franmework permts new objects to be defined for the purpose of
experinentation and eval uati on.

1. Object Definitions

Managed obj ects are accessed via a virtual information store, terned
the Managenent Infornmation Base or MB. bjects in the MB are
defined using the subset of Abstract Syntax Notation One (ASN. 1)
defined in the SM. |In particular, each object object type is naned
by an OBJECT | DENTI FI ER, an administratively assigned name. The

obj ect type together with an object instance serves to uniquely
identify a specific instantiation of the object. For human

conveni ence, we often use a textual string, terned the descriptor, to
refer to the object type.

Definitions

Modem M B DEFINITIONS ::= BEGA N

| MPORTS

MODULE- | DENTI TY, OBJECT- TYPE, OBJECT-|DENTI TY
Count er 32, | nteger32 FROM SNWPv2- SM

Di spl ayStri ng FROM SNWPv2-TC

MODULE- COVPLI ANCE, OBJECT- GROUP FROM SNWPv2- CONF
m b-2 FROM RFC1213- M B;

nmdmM B MODULE- | DENTI TY

LAST- UPDATED "9406120000Z"
ORGANI ZATI ON "I ETF Mbdem Managenent Wér ki ng Group”
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CONTACT- | NFO
" St even Wal dbusser

Postal : Carnegie Mellon University
5000 For bes Ave
Pi ttsburgh, PA, 15213

us

Tel: +1 412 268 6628
Fax: +1 412 268 4987
E-mai |l : wal dbusser @nu. edu”
DESCRI PTI ON
"The M B nodul e for nmanagenent of dial-up nodens."
:={ mnMB 1}

ndnmM b OBJECT IDENTIFIER ::= { mib-2 38}

mdmM BObj ects OBJECT IDENTIFIER ::= { minMB 1 }

-- conformance i nfornation

ndnConf or mance OBJECT | DENTI FI ER : :

{ MM B 2 }

nmdnConpl i ances OBJECT | DENTI FI ER : :
mdnGr oups OBJECT | DENTI FI ER ::

{ mdnConfornmance 1 }
{ mdnConf ornmance 2 }

-- units of conformance

ndm DG oup OBJECT- GROUP
OBJECTS { ndm DManufacturerd D, ndm DProductDetail s }
STATUS current
DESCRI PTI ON
"A collection of objects that identify the manufacturer and
nmodel information for a nmodem”
:={ minzroups 1 }

mdnii nel nterfaceG oup OBJECT- GROUP
OBJECTS { ndnLineCarri erLossTi ne,
nmdLi neSt at e, ndnli neCapabilitiesl D,
mdnii neCapabi |l i ti esEnabl eRequest ed,
mdnii neCapabil i ti esEnabl eG anted }
STATUS current
DESCRI PTI ON
"A collection of objects that describe the configuration and
state of the nodenis line interface.”
::={ mdntzroups 2 }

nmdnDTEI nt er f aceG oup OBJECT- GROUP
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OBJECTS { mdnDTEActi onDTRONToCOf f, ndnDTEAct i onDTROf f ToOn,
ndDTESyncTi ni ngSour ce, ndnDTESyncAsyncMde,
nmdnDTEl nact i vi t yTi neout }
STATUS current
DESCRI PTI ON
"A collection of objects that describe the configuration and
state of the nodemi s DTE interface."
.= { minGroups 3 }

mdntal | Cont r ol Group OBJECT- GROUP
OBJECTS { mdnTCCRi ngsBef or eAnswer ,
nmdnCCCal | Set UpFai | Ti ner, ndmCCResul t CodeEnabl e,
nmdnCCEscapeActi on, ndnCCCal | Dur ati on,
ndmCCConnect i onFai | Reason, ndnCCSt or edDi al String }
STATUS current
DESCRI PTI ON
"A collection of objects that describe the configuration of
call control capabilities on the nodem and the status of
calls placed with this nodem"
.= { mdnGroups 4 }

mdnEr r or Cont r ol G oup OBJECT- GROUP
OBJECTS { mdnECError Control Used }
STATUS current
DESCRI PTI ON
"A collection of objects that describe the configuration and
state of error control on a nodem"
::={ mintzroups 5 }

ndnDat aConpr essi onG oup OBJECT- GROUP
OBJECTS { nmdnDCConpressi onTypeUsed }
STATUS current
DESCRI PTI ON
"A collection of objects that describe the configuration and
state of data conpression on a nodem”
;.= { mdnGGroups 6 }

ndnSi gnal Convertor G oup  OBJECT- GROUP
OBJECTS { ndnBSCCurrent Li neRecei veRat e, nmdnSCCurrent Li neTransni t Rat e,
mdnBCl ni ti al Li neRecei veRate, nmdnSClnitial Li neTransmi t Rat e,
mdnSCMbdul at i onSchenmeUsed }
STATUS current
DESCRI PTI ON
"A collection of objects that describe the configuration and
state of error control on a nodem"
c:={ mdntzroups 7 }

nmdntt ati sticsGoup OBJECT- GROUP
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OBJECTS { nmdntt at sRi ngNoAnswer s,
nmdntt at sl ncom ngConnecti onFai | ures,
mdnt at sl nconi ngConnect i onConpl et i ons,
mdntt at sFai | edDi al Att enpt s,
mdntt at sQut goi ngConnect i onFai | ures,
nmdntt at sQut goi ngConnecti onConpl eti ons,
ndntt at sRet r ai ns,
mdntt at s24000r LessConnecti ons, ndntt at s2400To14400Connect i ons,
nmdntt at sG eat er Than14400Connect i ons,
nmdnst at serror Control | edConnecti ons,
mdntt at sConpr essedConnect i ons,
ndntt at sConpr essi onEf fi ci ency,
ndntt at sSent Cct et s, ndnSt at sRecei vedCct et s,
nmdntt at sSent Dat aFr anes, ndnSt at sRecei vedDat aFr anes,
mdntt at sResent Franes, mdntSt at sError Franes }
STATUS current
DESCRI PTI ON
"A collection of objects that describe the state of calls on
this nodem "
.= { mdnGroups 8 }

nmdmNunber OBJECT- TYPE

SYNTAX | nteger32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of nmodemrows in the nbodemtable. This value
defines the maxi mum val ue of the mdm ndex object."

2= { mdnM BObj ects 1 }

-- The nodem | D t abl e.

ndm DTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mdm DEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"The base table for the nodenms nanaged by this MB. The

nmdLi neTabl e, nmdnDTEI nt er f aceTabl e, nmdnCal | Cont r ol Tabl e, and

mdntt at sTabl e all augnment the rows defined in this table."
::={ mdnM BObj ects 2 }

nmdm DEntry OBJECT- TYPE
SYNTAX Mdmi DEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Entries in this table are created only by the agent. One
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entry exists for each nodem nmanaged by the agent."
| NDEX { mdm ndex }
2= { mdm DTable 1}

Mim DEntry ::= SEQUENCE {
mdm ndex I nt eger 32,
ndm DMVanuf act urer O D OBJECT | DENTI FI ER,
ndm DPr oduct Detai | s Di splayString
}
nmdm ndex OBJECT- TYPE
SYNTAX I nteger32 (1..65535)
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON

"A uni que nunber for each nodemthat ranges from1l to
mdnNunber. The val ue nust remain constant at |east from one
re-initialization of the network nmanagenent agent to the
next."

o= { mimDEntry 1}

ndn DVanuf act urer O D OBJECT- TYPE

SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This value is intended to identify the nanufacturer, nodel
and version of this nmbodem This may be used to identify the
exi stance of enterprise-specific functions and behavi ours.”
REFERENCE
"V.58 attribute manufacturerl D subfield Manufacturerd™
o= { mim DEntry 2 }

ndnl DPr oduct Det ai | s OBJECT- TYPE

SYNTAX Di splayString (SIZE (0..79))
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A textual description of this device, including the
manuf acturer’s name, nodem nodel name, hardware revision
firmvare revision, and optionally, its serial nunber. The
exact format of this description is defined by the vendor
This description may only contain characters fromthe NVT
ASCI | character set."
REFERENCE
"V.58 attribute manufacturerl D subfield productDetails"
= { mim DEntry 3 }
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-- The nodem Line Interface Table

ndii neTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Minili neEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"The nodem Li ne Tabl e augnents the nodem ID table."
2= { mdnM BObj ects 3 }

mdnii neEntry OBJECT- TYPE

SYNTAX Mdnii neEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Entries in this table are created only by the agent. One
entry exists for each nodem managed by the agent.”

AUGMVENTS { mdm DEntry }

;.= { mdnlineTable 1 }

MinLi neEntry :: = SEQUENCE {
mdnii neCarri er LossTi ne I nt eger 32,
ndnLi neSt at e | NTEGER
}
ndnli neCarri er LossTi ne OBJECT- TYPE
SYNTAX I nteger32 (1..255)
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"Duration in 10ths of a second the nodemwaits after |oss of
carrier before hanging up. |If this value is set to ‘255

the modemwill not hang up upon loss of carrier. This
all ows the modem to distinguish between a nonentary | apse in
line quality and a true di sconnect and can be useful to tune
the tolerance of the nodemto |ines of poor quality."
REFERENCE "V. 58 | i neSi gnal Fai | Di sconnect Ti ner"
::={ mdniineEntry 1}

mdnii neSt at e OBJECT- TYPE
SYNTAX | NTEGER {

unknown( 1),
onHook( 2),
of f Hook(3), -- and not connected
connect ed(4),
busi edCut (5),
reset (6)
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MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"Allows the inspection and alteration of the state of the
nmodem  Managenent commands may change the state to ‘on-
hook’, ‘busied-out’, or ‘reset’ fromany state. No other
alterations are pernmitted fromthe nanagenent protocol
Wien this object is set to reset, the nodem shall be reset
and the value will change to the nodemi s new, inplenmentation
dependent state."

2= { mdniineEntry 2 }

nmdnii neCapabi l i ti esTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Minli neCapabilitiesEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"A list of protocol capabilities for this nodem"
;.= { mdnM BObj ects 4 }

nmdLi neCapabi liti esEntry OBJECT- TYPE

SYNTAX Mimii neCapabilitiesEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Alisting of the protocol (s) that this nodemis capabl e of.
Entries in this table are created only by the agent. One
entry exists for each protocol that the nodemis capabl e of,
regardl ess of whether that protocol is enabled or not.

This table is useful for providing an inventory of the
capabilities on a nodem and allow ng the nmanager to enabl e
or disable capabilities fromthe nmenu of avail able
possibilities. Row creation is not required to enable or
di sabl e capabilities.”

| NDEX { mdm ndex, ndnli neCapabilitieslndex }

;.= { mdnlineCapabilitiesTable 1 }

Mimii neCapabilitiesEntry ::= SEQUENCE {
mdnii neCapabi |l iti esl ndex I nt eger 32,
mdnii neCapabilitieslD OBJECT | DENTI FI ER
nmdnli neCapabi |l i ti esEnabl eRequest ed | NTEGER,
nmdnii neCapabi |l i ti esEnabl eG ant ed | NTEGER
}

mdnii neCapabi l i ti esl ndex OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS not -accessi bl e
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STATUS current
DESCRI PTI ON

"A unique index for this capabilities entry."
::={ mdnlLi neCapabilitiesEntry 1 }

nmdnii neCapabiliti esl D OBJECT- TYPE

SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"An identifier for this capability. Standard protoco

capabilities will have identifiers registered in this

docunent or other conpani on standards docunents.

Proprietary protocol capabilities will be registered by

their respective organization. All capabilities, standard

or vendor-specific, shall be registered in this table."
::={ mdnli neCapabilitiesEntry 2 }

nmdnii neCapabi |l i ti esEnabl eRequest ed OBJECT- TYPE

SYNTAX | NTEGER {
di sabl ed(1),
optional (2),
preferred(3)
}
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON
"The requested configuration of this capability. |If this
value is 'disabled(1l)’, this is a request to disable this
protocol. If this value is "preferred(3)’, this is a

request to enable this protocol, and to prefer it in any
negoti ati on over other appropriate protocols that have a
val ue of 'optional (2)’."

DEFVAL { preferred }

::={ mdnli neCapabilitiesEntry 3 }

nmdnii neCapabi l i ti esEnabl eG ant ed OBJECT- TYPE
SYNTAX | NTEGER {
di sabl ed(1),
optional (2),
preferred(3)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The actual configuration of this capability. The agent
shall attenmpt to set this as close as possible to the
associ at ed ndnLi neCapabi |l i ti esEnabl eRequested val ue. The
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agent shall nake this determination in an inplenentation-
specific manner that nmay take into account the configuration
of other capabilities or other considerations. The nodem
wi |l choose in an inplenentation-specific nanner between
mul ti ple rmutual |l y-exclusive capabilities that each have the
sanme (non-di sabl ed) value. However, the nodem nust prefer
all capabilities with a value of 'preferred(3)’ over al
capabilities with a value of 'optional (2)’.

In other words, if there are one or nore nutually-exclusive
capabilities (e.g. V.32 and V. 32bis) that are set to
‘preferred’, the agent nust choose one in an

i mpl enent ati on-specific manner. Qherwise, if there are one
or nore mnutual | y-exclusive capabilities that are set to
‘optional’, the agent nmust choose one in an inpl enentation-

speci fic manner."
;= { mdnlineCapabilitiesEntry 4 }

nmdnii neCapabilities OBJECT IDENTIFIER ::= { nmdnmM BObj ects 5 }

nmdnii neCapabiliti esV21 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 21"
::={ mdnlineCapabilities 1 }

nmdnii neCapabi liti esV22 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 22"
;.= { mdnlineCapabilities 2 }

mdnii neCapabi |l i ti esV22bi s OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 22bi s"
;.= { mdnlineCapabilities 3 }

nmdnii neCapabi l i ti esV23CC OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 23CC"
;.= { mdnlineCapabilities 4 }

nmdnii neCapabi l i ti esV23SC OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 23SC"
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;.= { mdnlineCapabilities 5 }

nmdnii neCapabi |l i ti esV25bi s OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 25bi s"
;.= { mdnlineCapabilities 6 }

nmdnii neCapabi |l i ti esV26bi s OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 26bi s"
;.= { mdnlineCapabilities 7 }

nmdnii neCapabi |l i ti esV26ter OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 26ter"
::={ mdnlineCapabilities 8 }

nmdnii neCapabi l i ti esV27ter OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 27ter"
::={ mdnlineCapabilities 9 }

nmdnii neCapabiliti esV32 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 32"
;.= { mdnli neCapabilities 10 }

nmdnii neCapabi |l i ti esV32bi s OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"1 TU V. 32bi s"
;.= { mdnlLineCapabilities 11 }

mdnii neCapabiliti esV32t erbo OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 32t er bo"
;.= { mdnlLi neCapabilities 12 }

nmdnii neCapabiliti esVFC OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. FC"
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;.= { mdnli neCapabilities 13 }

nmdnii neCapabi l i ti esV34 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 34"
;.= { mdnli neCapabilities 14 }

nmdnii neCapabiliti esV42 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 42"
;.= { mdnli neCapabilities 15 }

ndnlLi neCapabi | i ti esV42bi s OBJECT-1 DENTI TY

STATUS current
DESCRI PTI ON
"I TU V. 42bi s"
;.= { mdnli neCapabilities 16 }

nmdnii neCapabi | iti esMNP1 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP1"
;.= { mdnli neCapabilities 17 }

nmdnii neCapabi | iti esMNP2 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP2"
;.= { mdnlLi neCapabilities 18 }

nmdnii neCapabi | iti esMNP3 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP3"
;.= { mdnli neCapabilities 19 }

nmdnii neCapabi | iti esMNP4 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP4"
;.= { mdnlLi neCapabilities 20 }

nmdnii neCapabi | iti esMNP5 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP5"
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;.= { mdnli neCapabilities 21 }

nmdnii neCapabi | iti esMNP6 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP6"
;.= { mdnli neCapabilities 22 }

nmdnii neCapabi l i ti esMNP7 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP7"
;.= { mdnli neCapabilities 23 }

nmdnii neCapabi | iti esMNP8 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP8"
;.= { mdnli neCapabilities 24 }

nmdnii neCapabi | iti esMNP9 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
" MNP9"
;.= { mdnli neCapabilities 25 }

ndrLi neCapabi | i ti esMNP10 OBJECT- | DENTI TY

STATUS current
DESCRI PTI ON
" MNP10"
;.= { mdnli neCapabilities 26 }

nmdnii neCapabi liti esV29 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 29"
;.= { mdnli neCapabilities 27 }

nmdnii neCapabil iti esV33 OBJECT- | DENTI TY
STATUS current
DESCRI PTI ON
"I TU V. 33"
;.= { mdnlLi neCapabilities 28 }

ndrLi neCapabi | i ti esBel | 208 OBJECT- | DENTI TY

STATUS current
DESCRI PTI ON
"Bell 208"
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;.= { mdnli neCapabilities 29 }

-- DTE Interface Tabl e

ndnDTEI nt er f aceTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF MInDTEI nt er faceEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"The nodem DTE Interface Table augnents the nodem|ID table."
;.= { mdnM BObj ects 6 }

ndnDTEIl nt er f aceEntry OBJECT- TYPE

SYNTAX MINDTEI nt er f aceEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Entries in this table are created only by the agent. One
entry exists for each nodem managed by the agent."

AUGMENTS { mdm DEntry }

::={ mdnDTEl nterfaceTable 1 }

MINDTEI nt erfaceEntry ::= SEQUENCE ({
ndDTEAct i onDTRONToOf f | NTEGER,
ndDTEAct i onDTROF f ToOn | NTEGER,
mdnDTESyncTi m ngSour ce | NTEGER,
mdnDTESyncAsyncMde | NTEGER,
mdnDTEl nact i vi t yTi neout I nt eger 32

}

ndDTEAct i onDTRONToOfF f  OBJECT- TYPE
SYNTAX | NTEGER {

i gnore(1),

escapeToCommandMode( 2) ,
di sconnectCal | (3),
r eset Moden( 4)

}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"Defines the action the nodemw ||l take when DTR drops.

If the value is set to ignore(1l), the nodemtakes no action
when DTR drops. Typically, ndnDTEActi onDTROF f ToOn woul d
al so be set to ignore(l) if this object is set to ignore(l).

If the value is escapeToConmandMbde(2), the nodem renains
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connected and enters conmand node. |f the value is
di sconnectCall (3), the current call (if any) is term nated
and the nodemwi Il not auto-answer while DTIRis off. |If the

val ue is reset Mbdenm(4), the current call (if any) is
term nated and the nodemis reset.”

DEFVAL { disconnectCall }

;.= { mdnDTElI nterfaceEntry 1 }

ndnDTEAct i onDTROF f ToOn OBJECT- TYPE
SYNTAX | NTEGER {
i gnore(1),
enabl eDi al (2),
aut oAnswer Enabl e( 3),
establ i shConnecti on(4)

}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"Defines the action the nodemw ||l take when DIR is raised.

If the value is set to ignore(1l), the nodemtakes no action
when DTR is raised. Typically, nmdnDTEActi onDTRONToOf f woul d
al so be set to ignore(l) if this object is set to ignore(1).

If the value is set to enableDial (2), the nodem prepares to

dial an outgoing call. |If the value is set to
aut oAnswer Enabl e(3), the nodemw Il be configured to answer
any incoming call. |If the value is set to

est abl i shConnection(4), the nodemdials an inplenentation
speci fi c nunber.

I medi ately after any reset or power-on of the nodem if the
DTR is high, the action specified here will be executed."
DEFVAL { aut oAnswer Enabl e }
::={ mdnDTEl nterfaceEntry 2 }

nmdnDTESyncTi m ngSour ce OBJECT- TYPE

SYNTAX | NTEGER {
internal (1),
ext ernal (2),
| oopback( 3),
net wor k( 4)
}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"The cl ock source for synchronous transmi ssions. |If set to

internal (1), the nodemis the clock source and sends the
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clock signals to the DTE. If set to external (2), the
transmt clock signals are provided by the DTE. |If

| oopback(3), the nmodemreceiver clock is used for the
transmt clock. |If network(4), the clock signals are
supplied by the DCE interface.

If the mbdemis not in synchronous node, setting this object
will have no effect on the current operations of the nodem"
REFERENCE "V.58 transm t Cl ockSour ce"
DEFVAL { internal }
::={ mdnDTElI nterfaceEntry 3 }

nmdnDTESyncAsynchMbde OBJECT- TYPE
SYNTAX | NTEGER {
async(1),
sync(2),
syncAfterDi al (3)

}

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"The operational node of the mbdem If the value is
syncAfterDi al (3), the nopdemw || accept commmands in
asynchronous node and change to synchronous node to pass
data after a dial sequence has been executed."

DEFVAL { async }

::={ mdnDTElI nterfaceEntry 4 }

nmdnDTEl nacti vi t yTi meout OBJECT- TYPE

SYNTAX I nt eger 32 (0..65535)

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"The anount of idle tine in mnutes that the nodemw ||l wait
bef ore di sconnecting a connection. Wen a call is connected

and no data is transferred (continuous marking condition) on
both circuits 103 and 104 for the specified tine, the DCE
di sconnects the call. If the value is 0, no idle disconnect
will occur. This function applies to asynchronous dia
operations only and is intended for adnministrative contro
over idle connections.”

REFERENCE "V.58 inactivityTinerSel ect"

DEFVAL { O }

::={ mdnDTElI nterfaceEntry 5 }

-- The Call Control Table
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ndntCal | Cont r ol Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mintal | Control Entry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"The nodem Call Control Table augnents the nodem ID table."
;.= { mdnM BObj ects 7 }

mdnCal | Control Entry OBJECT- TYPE

SYNTAX MinCal | Control Entry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Entries in this table are created only by the agent. One
entry exists for each nodem managed by the agent."

AUGMVENTS { mdm DEntry }

::={ mdntCal | Control Table 1 }

MidnCal | Control Entry ::= SEQUENCE {
mdnCCRi ngsBef or eAnswer I nt eger 32,
mdnCCCal | Set UpFai | Ti ner I nt eger 32,
mdnTCCResul t CodeEnabl e | NTEGER,
mdnCCEscapeAct i on | NTEGER,
nmdnCCCal | Dur ati on I nt eger 32,
nmdmCCConnect i onFai | Reason | NTEGER
}
mdnTCCRi ngsBef or eAnswer OBJECT- TYPE
SYNTAX I nt eger 32
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"Determ nes which ring the nopdemw |l wait to answer the
phone on. If this value is ‘0’, the nodemw Il not go

of f hook and answer a call when a ring signal is detected.”
REFERENCE "V. 58 ri ngsBef or eAnswer"”
DEFVAL {11}
::={ mdnCal | Control Entry 1 }

ndnCCCal | Set UpFai | Ti mrer OBJECT- TYPE

SYNTAX I nteger 32 (0..255)

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This paraneter specifies the amount of tine, in seconds,
that the nodem shall all ow between either answering a call
(automatically or manually) or conpletion of dialing, and
establi shment of a connection with the renote nodem If no
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connection is established during this tine, the nodem
di sconnects fromthe line and returns a result code
i ndi cating the cause of the disconnection. In TIA-602, this
is controlled by the value in the S7 register.”
REFERENCE  "V. 58 cal | Set UpFai |l Ti mer"
DEFVAL { 30}
::={ mdnCal | Control Entry 2 }

mdnTCResul t CodeEnabl e OBJECT- TYPE
SYNTAX | NTEGER {
di sabl ed(1),
nuner i cEnabl ed(2),
ver boseEnabl ed( 3)

}

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"When di sabl ed, the DCE shall issue no 'result codes’ of any
kind to the DTE either in response to unsolicited events
(eg. ring signal), or commands. In TIA-602, this is
controlled by the ATQ comrand. When nuneri cEnabl ed, the DCE
shall issue result codes in nuneric form \Wen
ver boseEnabl ed, the DCE shall issue result codes in a
ver bose, textual form"

REFERENCE "V. 58 responseMdeSel ect”

DEFVAL { verboseEnabl ed }

::={ mdntCal | Control Entry 3 }

mdnCCEscapeAct i on OBJECT- TYPE
SYNTAX | NTEGER {
i gnor eEscape(1),
hangUp( 2) ,
ent er ConmandMbde( 3)

}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"The nmodem s action upon successfully recognizing the
"escape to command node’ character sequence.”
DEFVAL { ignoreEscape }
::={ mdntCal | Control Entry 4 }

-- Call status portion of the call control table

ndnCCCal | Dur ati on OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"Present or last conpleted connection tine in seconds. |f
t here have been no previous connections, this value should
be -1."

::={ mdntCal | Control Entry 5 }

nmdmCCConnect i onFai | Reason OBJECT- TYPE
SYNTAX | NTEGER {
-- Cenera

unknown( 1),
ot her (2),
managenent Command( 3) ,
i nactivityTi neout (4),
mpl nconpati bility(5),
pr ot ocol Error(6),

power Loss(10),
equi prent Fai l ure(11),
-- DTE Interface
dtr Drop( 20),
-- Line Interface
noDi al Tone(30),
I i neBusy(31),
noAnswer ( 32),
voi ceDet ect ed(33),
-- Signal Converter
carrierlLost (40),
trai ni ngFai | ed(41),
f axDet ect ed(42)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"Indicates the reason that the | ast connection or attenpt
fail ed. The neani ng of each reason code is explained bel ow.

unknown:
This code neans the failure reason i s unknown or
there has been no previous call

ot her:
This code used when no other code is applicable.
Addi tional vendor information may be avail able
el sewhere

managenent Command:
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A managenent command terminated the call. These
commands i ncl ude escaping to command node, initiating
dialing, restoring lines, and di sconnecti ng.

i nactivityTi meout:
The call was term nated because it was inactive for
at the mni mum duration specified.

mpl nconpati bility:
The nmodens are unable to resolve MNP protoco
di fferences.

pr ot ocol Error:
An error occured in one of protocol in use. Further
information is required to determnine in which
protocol the error occurred, and the exact nature of
the error.

power Loss:
The nodem | ost power and di sconnected the call

equi prrent Fai | ur e:
The nodem equi prent f ai | ed.

dtr Dr op:
DTR has been turned off while the nodemis to
di sconnect on DTR drop. (Ref: V.58 cct108TurnedOf f)

noDi al Tone:
If the nodemis to nonitor for call progress tones,
but the nodem has failed to detect dial tone while
attenpting to dial a nunber.

| i neBusy:
Busy signal is detected while busy signal detection
is enabled, or while the "W or '@ dial nodifier is
used. (Ref: V.58 engagedTone)

noAnswer :
The call was not answer ed.

voi ceDet ect ed
A voice was detected on the call

carrierlLost:
I ndi cates that the nbdem has di sconnected due to
detection of loss of carrier. In TIA-602, the S10
regi ster determnes the tinme that | oss of carrier
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nust be detected before the nodem di sconnects.

trai ni ngFai | ed:
I ndi cates that the nodens did not successfully train
and reach data node on the previous connection.

f axDet ect ed:
A fax was detected on the call."
REFERENCE "V. 58 cal |l d eared"
::={ mdntCal | Control Entry 6 }
-- The Stored Dial String table

nmdnCCSt or edDi al Stri ngTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF MInCCCStoredDi al StringEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The table of stored dial strings."
REFERENCE "V. 58 tel ephoneNunbers”
::={ mdnM BObj ects 8 }

mdnCCSt or edDi al Stri ngEntry OBJECT- TYPE
SYNTAX MINCCSt or edDi al StringEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"A stored dial string."
I NDEX { mdm ndex, mdnCCStoredDi al Stringl ndex }
;.= { mdnCCStoredDial StringTable 1 }

MINCCSt or edDi al StringEntry ::= SEQUENCE {
ndmCCSt or edDi al St ri ngl ndex I nt eger 32,
mdnCCSt or edDi al Stri ng Di splayString
}
nmdnCCSt or edDi al Stri ngl ndex OBJECT- TYPE
SYNTAX I nteger32 (0..65535)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The unique index of a particular dial string."
;.= { mdnCCStoredDial StringEntry 1 }

ndmCCSt or edDi al St ri ng OBJECT- TYPE

SYNTAX Di splayString (SIZE(O..64))
MAX- ACCESS read-wite
STATUS current
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DESCRI PTI ON
"A dial string stored in the nodem"
::= { mdnCCStoredDial StringEntry 2 }

-- The nodem Error Correcting G oup

ndmECTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF MInECENntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The nodem error correcting table augnents the nodem | D
table."”

;.= { mdnM BObj ects 9 }

ndmECEnt ry OBJECT- TYPE

SYNTAX MInECEnNt ry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Entries in this table are created only by the agent. One
entry exists for each nodem managed by the agent."

AUGVENTS { mdm DEntry }

;.= { mdnECTable 1 }

MIMECEntry ::= SEQUENCE ({
ndmECEr r or Cont r ol Used OBJECT | DENTI FI ER
}
ndmECEr r or Cont r ol Used OBJECT- TYPE
SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"Indicates the error control mnethod used during the current
or previous call. This shall be one of the values for error

control protocols registered in the capabilities table for
this nodem If no error control protocol is in use, this
obj ect shall have the value '{0 0} ."

REFERENCE  "V.58 errorControl Active"

c:={ mdnECEntry 1 }

-- The nodem Data Conpressi on G oup

ndnDCTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF MInDCEntry
MAX- ACCESS not -accessi bl e
STATUS current

Bar nes, Brown, Royston & Wl dbusser [ Page 22]



RFC 1696 Modem M B August 1994

DESCRI PTI ON
"The nodem data conpression table augnments the nodem | D
table.”

::={ mdnM BObj ects 10 }

ndDCEnt ry OBJECT- TYPE

SYNTAX MdMDCENt r y

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Entries in this table are created only by the agent. One
entry exists for each nodem nmanaged by the agent."

AUGMVENTS { mdm DEntry }

.= { mdnDCTable 1 }

MIMDCEntry :: = SEQUENCE ({
ndDCConpr essi onTypeUsed OBJECT | DENTI FI ER
}
nmdnDCConpr essi onTypeUsed OBJECT- TYPE
SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"Indi cates the data conpression nmethod used during the
current or previous call. This shall be one of the val ues
for conpression protocols registered in the capabilities
table for this nodem |f no conpression protocol is in use,

this object shall have the value {0 0} ."
::={ mdnDCEntry 1 }

-- The nodem Signal Convertor G oup

ndnSCTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF MInSCEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The nmodem signal convertor table augnments the nodem | D
table."

2= { mdnM BObj ects 11 }

nmdnSCEnt ry OBJECT- TYPE
SYNTAX MInSCEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Entries in this table are created only by the agent. One
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entry exists for each nodem nmanaged by the agent."
AUGVENTS { mdm DEntry }
::={ mdnBSCTable 1 }

MINSCEntry ::= SEQUENCE {
nmdnBSCCur r ent Li neTransni t Rat e I nt eger 32,
nmdnBSCCur r ent Li neRecei veRat e I nt eger 32,
ndnSCl ni ti al Li neTransm t Rat e I nt eger 32,
nmdnSCl ni ti al Li neRecei veRat e I nt eger 32,
mdnSCMbdul at i onScheneUsed OBJECT | DENTI FI ER
}
ndBSCCur r ent Li neTransni t Rat e OBJECT- TYPE
SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The current link transmt rate of a connection, or the |ast
link transnit rate of the last connection in bits per
second. "

REFERENCE  "V. 58 transm ssionSignal lingRat eActive"

:={ mdnSCEntry 1 }

ndnSCCur r ent Li neRecei veRat e OBJECT- TYPE

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

"The current link receive rate of a connection, or the |ast
link receive rate of the last connection in bits per
second. "

REFERENCE "V. 58 transm ssionSignal li ngRat eActi ve"

:={ mdnSCEntry 2 }

mdnSCl ni ti al Li neTransm t Rat e OBJECT- TYPE

SYNTAX I nt eger 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The initial link transmt rate of the current connection,
or the initial link transmt rate of the |ast connection in

bits per second.”
::={ mdnSCEntry 3 }

mdnSCl ni ti al Li neRecei veRat e OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"The initial link receive rate of the current connection, or
the initial link receive rate of the |ast connection in bits

per second."
:={ mdnSCEntry 4 }

ndmSCModul at i onScheneUsed OBJECT- TYPE

SYNTAX OBJECT | DENTI FI ER

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nodul ati on schenme of the current or previous call.
This shall be one of the values for nodul ati on protocols
registered in the capabilities table for this nodem"

REFERENCE  "V. 58 gst nMdul ati onScheneActi ve"

::={ mdnSCEntry 5 }

-- The Modem Statistics Table

ndntt at sTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF MiInfst at sEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The nodem statistics Table augnents the nodem |ID table."
.= { mdnM BObj ects 12 }

mdntt at sEnt ry OBJECT- TYPE

SYNTAX Mint at SEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Entries in this table are created only by the agent. One
entry exists for each nodem managed by the agent."

AUGVENTS { mdm DEntry }

;= { minStatsTable 1 }

MinSt at sEntry :: = SEQUENCE {
nmdntt at SR ngNoAnswer s Count er 32,
mdntt at sl ncom ngConnect i onFai |l ures Count er 32,
mdntt at sl ncom ngConnect i onConpl eti ons Count er 32,
ndntt at sFai | edDi al Attenpts Count er 32,
nmdntt at sQut goi ngConnecti onFai |l ures Count er 32,
nmdntt at sQut goi ngConnect i onConpl eti ons Count er 32,
ndnt at sRet r ai ns Count er 32,
mdnst at s24000r LessConnect i ons Count er 32,
mdntt at s2400To14400Connect i ons Count er 32,
ndnSt at sG eat er Than14400Connect i ons Count er 32,
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ndntt at sErr or Cont rol | edConnecti ons Count er 32,
nmdntt at sConpr essedConnecti ons Count er 32,
nmdnSt at sConpr essi onEf fi ci ency I nt eger 32,
nmdntt at sSent Cct et s Count er 32,
ndntt at sRecei vedCct et s Count er 32,
nmdntt at sSent Dat aFr anes Count er 32,
ndntt at sRecei vedDat aFr anes Count er 32,
ndntt at sResent Fr anes Count er 32,
ndntt at sErr or Fr anes Count er 32
}
nmdntt at SR ngNoAnswer s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of events in which ringing was detected but the
call was not answered."
o= { minStatsEntry 1 }

nmdntt at sl ncom ngConnecti onFai | ures OBJECT- TYPE

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

"The nunber of incom ng connection requests that this nodem
answered in which it could not train with the other DCE "
::={ minStatsEntry 2 }

nmdntt at sl ncom ngConnect i onConpl eti ons OBJECT- TYPE

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

"The nunber of incom ng connection requests that this nodem
answered and successfully trained with the other DCE. "
::={ minStatsEntry 3 }

nmdntt at sFai | edDi al Attenpts OBJECT- TYPE

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

"The nunber of call attenpts that failed because the nbpdem
didn't go off hook, or there was no dialtone."
::={ minStatsEntry 4 }

ndntt at sQut goi ngConnecti onFai | ures OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of outgoing calls fromthis nodem which
sucessfully went off hook and dialed, in which it could not
train with the other DCE."

.= { minStatsEntry 5 }

mdntt at sQut goi ngConnect i onConpl eti ons OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of outgoing calls fromthis nodem which resulted
in successfully training with the other DCE "
::={ minStatsEntry 6 }

ndntt at sRet rai ns OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of retrains experienced on connections on this
line. "

o= { minStatsEntry 7 }

-- Uilization counters

nmdntt at s24000r LessConnecti ons OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of connections initially established at a

nodul ati on speed of 2400 bits per second or |ess."
.= { minStatsEntry 8 }

nmdntt at s2400To14400Connect i ons OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of connections initially established at a

nmodul ati on speed of greater than 2400 bits per second and
| ess than 14400 bits per second."
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.= { minStatsEntry 9 }

nmdntt at sGr eat er Than14400Connect i ons OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of connections initially established at a
nmodul ati on speed of greater than 14400 bits per second."

::={ minBStatsEntry 10 }

ndnst at sError Cont r ol | edConnecti ons OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of established connections using an error
control protocol."

.= { minStatsEntry 11 }

nmdntt at sConpr essedConnecti ons OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of established connections using a conpression
protocol ."

::={ minStatsEntry 12 }

ndntt at sConpr essi onEf fi ci ency OBJECT- TYPE

SYNTAX I nteger32 (0..65535)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of bytes transferred into the conpression
encoder divided by the nunber of bytes transferred out of
the encoder, multiplied by 100 for either the current or
last call. |If a data conpression protocol is not in use,
this value shall be ‘100" ."

REFERENCE  "V. 58 conpressionEfficiency”

;= { minStatsEntry 13 }

ndnBt at sSent Cct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of octets presented to the nodem by the DTE. "
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.= { minStatsEntry 14 }

ndntt at sRecei vedCQct et s OBJECT- TYPE

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

"The nunber of octets presented to the DTE by the nodem "
.= { minStatsEntry 15 }

nmdntt at sSent Dat aFr anes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of data franes sent on the line interface. | f
there is no frame-oriented protocol in use on the line
interface, this counter shall not increnent."”

.= { minStatsEntry 16 }

ndntt at sRecei vedDat aFr anmes OBJECT- TYPE

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

"The nunber of data franes received on the line interface.
If there is no frane-oriented protocol in use on the line
interface, this counter shall not increnment."”

::={ minStatsEntry 17 }

ndntt at sResent Fr anes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of tines this nodemretransmts franmes on the
line interface. |If there is no franme-oriented protocol in
use on the line interface, this counter shall not
i ncrement. "

::={ minBStatsEntry 18 }

ndntt at sErr or Franes OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunmber of block errors received on the link. |If there
is no frame-oriented protocol in use on the line interface,
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this counter shall not increnment.”
.= { minStatsEntry 19 }

conmpl i ance statenents

nmdnConpl i ance MODULE- COVPLI ANCE

STATUS current
DESCRI PTI ON

"The conpliance statenment for SNVPv2 entities which
i npl ement the nodem M B. "

MODULE -- this nodul e
MANDATORY- GROUPS { ndnml DG oup, ndmrlLi nel nt erfaceG oup,
nmdnDTEl nt er f aceG oup, mdnCal | Cont r ol Gr oup,
mdnSi gnal Convertor Group, ndnttatisticsG oup }

GROUP  ndnEr ror Control Group
DESCRI PTI ON

"This group is mandatory only for those nodens that
i mpl ement an error correction protocol."

GROUP ndnDat aConpr essi onG oup
DESCRI PTI ON

"This group is nmandatory only for those nodens that
i mpl enent a data conpressi on protocol ."
::= { mdnConpliances 1}

END

4,
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Security Considerations

Security issues are not discussed in this nmeno.

Bar nes, Brown, Royston & Wl dbusser [ Page 30]



RFC 1696 Modem M B August 1994

6. Authors’ Addresses

Ji m Bar nes

Xyl ogi cs, Inc.

53 Third Avenue
Burlington, MA 01803
USA

Phone: 617-272-8140
Fax: 617-272-2618
EMai | : barnes@yl ogi cs. com

Les Brown
Mot or ol a

Phone: 416-507-7200
EMai | : brown_| @sm cdx. not. com

Ri ck Royston

US Robotics, Inc.

8100 N. McCorm ck Boul evard
Skokie, IL 60076-2999

USA

Phone: 708-933-5430
Fax: 708-982-1348
EMai | : rroyston@sr.com

St even Wl dbusser

Carnegie Mellon University
Conmputi ng and Comuni cati ons
Cyert Hall 130

5000 Forbes Avenue

Pi ttsburgh, PA 15213-3890
USA

Phone: 412-268- 6628

Fax: 412-268-4987
EMui | : swol @ndr ew. cnu. edu

Bar nes, Brown, Royston & Wl dbusser [ Page 31]



