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Definitions of Managed Objects for
RS- 232-1i ke Hardware Devices

Status of this Meno

Thi s docunent specifies an | AB standards track protocol for the
Internet community, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "I AB

O ficial Protocol Standards" for the standardi zation state and status
of this protocol. Distribution of this neno is unlinited.

1. Abstract

This meno defines a portion of the Management |nformati on Base (M B)
for use with network managenent protocols in TCP/IP based internets.
In particular, it defines objects for the managenent of RS-232-1ike
devi ces.

2. The Network Managenent Franmework

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

RFC 1155 which defines the SM, the nechani sns used for describing
and nam ng objects for the purpose of managenment. RFC 1212 defines a
nmore conci se description nechanism which is wholly consistent with
the SM.

RFC 1156 which defines MB-1, the core set of managed objects for the
Internet suite of protocols. RFC 1213, defines MB-I11, an evol ution
of MB-1 based on inplementation experience and new operati onal
requirenents.

RFC 1157 whi ch defines the SNMP, the protocol used for network access
to nmanaged obj ects.

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

3. bhjects

Managed objects are accessed via a virtual information store, terned
the Managenent |Information Base or MB. Objects in the MB are
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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 nane is an object identifier, an

adm nistratively assigned name, which specifies an object type.

The object 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 nmay be used. These restrictions are explicitly nade
for sinmplicity.

The encoding 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 transmtted on the network.

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

3. 1. Format of Definitions

Section 5 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 [9,10].

4., Overview

The RS-232-1ike Hardware Device MB applies to interface ports that

m ght logically support the Interface MB, a Transm ssion MB, or the
Character M B. The nbst commpn exanple is an RS-232 port with nodem
si gnal s.

The RS-232-like MB is one of a set of MBs designed for
compl enentary use. At this witing, the set conprises:

Character M B

PPP M B

RS-232-1ike M B
Parall el -printer-like MB

The RS-232-like MB and the Parallel-printer-like MB represent the

physi cal |ayer, providing service to higher |ayers such as the
Character MB or PPP MB. Further MBs nmay appear above these.
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The foll owi ng di agram shows two possible "M B stacks", each using the
RS- 232-1i ke M B.

e memieeaoos . | Standard M B |

| Tel net M B | | Interface Group |
|- I |----mmmmm - I
| Character MB | | PPP M B |
| RS-232-1ike MB | | RS-232-1ike MB |

The intent of the nodel is for the physical-level MBs to represent
the | owest |evel, regardl ess of the higher |evel that may be using
it. In turn, separate higher |level MBs represent specific
applications, such as a termnal (the Character MB) or a network
connection (the PPP M B).

The RS-232-1ike Hardware Device MB is mandatory for all systens that
have such a hardware port supporting services managed through sone
other MB, for exanple, the Character MB or PPP M B.

The M B includes nultiple simlar types of hardware, and as a result
contains objects not applicable to all of those types. Such objects
are in a separate branch of the MB, which is required when

appl i cabl e and ot herw se absent.

The RS-232-1ike Hardware Port M B includes RS-232, RS-422, RS-423,
V. 35, and ot her asynchronous or synchronous, serial physical |inks
with a simlar set of control signals.

The M B contains objects that relate to physical |ayer connections.
Such connections may provide interesting hardware signals (other than
for basic data transfer), such as RNG and DCD. Hardware ports al so
have such attributes as speed and bits per character.

Usef ul ness of error counters in this M B depends on the presence of
non-error character counts in higher |evel MBs.

The M B conprises one base object and four tables, detailed in the

followi ng sections. The tables contain objects for all ports,
asynchronous ports, and input and output control signals.
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5. Definitions
RFC1317-M B DEFINITIONS ::= BEG N

| MPORTS
Count er
FROMV RFC1155- SM
transm ssi on
FROM RFC1213-M B
OBJECT- TYPE
FROM RFC- 1212;

-- this is the MB nodule for RS-232-1i ke hardwar e devi ces

rs232 OBJECT IDENTIFIER ::= { transm ssion 33 }

-- the generic RS-232-1ike group

-- Inplermentation of this group is mandatory for al
-- systens that have RS-232-1ike hardware ports

-- supporting higher |evel services such as character
-- streans or network interfaces

rs232Nunber OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of ports (regardl ess of their current
state) in the RS-232-1ike general port table.”

i={ rs232 1}

-- the RS-232-1ike general Port table

rs232Port Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rs232PortEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Alist of port entries. The nunber of entries is
gi ven by the val ue of rs232Nunber."

i={ rs232 2}

rs232Port Entry OBJECT- TYPE

SYNTAX Rs232PortEntry
ACCESS not - accessi bl e
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STATUS nandat ory
DESCRI PTI ON

April 1992

"Status and paraneter values for a port.”

I NDEX { rs232Portl ndex }
::={ rs232PortTable 1 }

Rs232PortEntry :: =
SEQUENCE {

rs232Port | ndex

| NTEGER,
rs232Port Type

| NTEGER
rs232Port | nSi gNunber

| NTEGER,
rs232Port Qut Si gNunber

| NTEGER,
rs232Port | nSpeed

| NTEGER
rs232Port Qut Speed

| NTEGER }

rs232Port | ndex OBJECT- TYPE
SYNTAX | NTEGER
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"A uni que val ue for each port.

Its val ue ranges

between 1 and the val ue of rs232Nunber. By
convention and if possible, hardware port nunbers
map directly to external connectors. The value for

each port must remain constant at

| east from one

re-initialization of the network nanagenent agent to

the next."
::={ rs232PortEntry 1 }

rs232Port Type OBJECT- TYPE

SYNTAX | NTEGER { other(1), rs232(2),
rs423(4), v35(5) }

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON

"The port’s hardware type."
c:={ rs232PortEntry 2}

rs232Port | nSi gNurmber OBJECT- TYPE
SYNTAX | NTEGER
ACCESS read-only
STATUS nandat ory
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DESCRI PTI ON
"The nunber of input signals for the port in the
i nput signal table (rs232PortlnSigTable). The table
contains entries only for those signals the software
can detect."

::={ rs232PortEntry 3 }

rs232Port Qut Si gNunmber OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of output signals for the port in the
out put signal table (rs232PortQutSigTable). The
table contains entries only for those signals the
sof tware can assert."

::={ rs232PortEntry 4 }

rs232Port | nSpeed OBJECT- TYPE

SYNTAX | NTEGER
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The port’s input speed in bits per second."
c:={ rs232PortEntry 5 }

rs232Port Qut Speed OBJECT- TYPE

SYNTAX | NTEGER
ACCESS read-write
STATUS nandat ory
DESCRI PTI ON
"The port’s output speed in bits per second."”
c:={ rs232PortEntry 6 }

the RS-232-1ike Asynchronous Port group

I mpl enentation of this group is mandatory if the system
has any asynchronous ports. Oherwise it is not
present.

rs232AsyncPort Tabl e OBJECT- TYPE

Char act er

M B Wor ki ng G oup

SYNTAX SEQUENCE OF Rs232AsyncPortEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"A list of asynchronous port entries. The nmaxinmum
entry nunber is given by the value of rs232Nunber.
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Entries need not exist for synchronous ports."
i={ rs232 3}

rs232AsyncPort Entry OBJECT- TYPE

SYNTAX Rs232AsyncPortEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Status and paraneter values for an asynchronous
port."

I NDEX { rs232AsyncPort| ndex }

::={ rs232AsyncPortTable 1 }

Rs232AsyncPort Entry :: =

SEQUENCE {
rs232AsyncPort | ndex
| NTEGER,
rs232AsyncPortBits
| NTEGER,
rs232AsyncPort StopBits
| NTEGER,
rs232AsyncPortParity
| NTEGER,
rs232AsyncPort Aut obaud
| NTEGER,
rs232AsyncPort ParityErrs
Counter,
rs232AsyncPort Fram ngErrs
Counter,
rs232AsyncPort OverrunErrs
Count er
}

rs232AsyncPort | ndex OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"A uni que value for each port. |Its value is the
sanme as rs232Portlndex for the port."

c:={ rs232AsyncPortEntry 1 }

rs232AsyncPortBits OBJECT- TYPE
SYNTAX | NTEGER (5. . 8)
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
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"The port’s nunber of bits in a character."
1= { rs232AsyncPortEntry 2 }

rs232AsyncPort St opBits OBJECT- TYPE
SYNTAX | NTEGER { one(1l), two(2),
one- and-hal f(3), dynamic(4) }
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The port’s nunber of stop bits."
::={ rs232AsyncPortEntry 3 }

rs232AsyncPort Parity OBJECT- TYPE
SYNTAX | NTEGER { none(1), odd(2), even(3),
mar k(4), space(5) }
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The port’s sense of a character parity bit."
1= { rs232AsyncPortEntry 4 }

rs232AsyncPort Aut obaud OBJECT- TYPE
SYNTAX | NTEGER { enabl ed(1), disabled(2) }
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"A control for the port’s ability to automatically
sense i nput speed.

When rs232Port AutoBaud is 'enabled’, a port may

aut obaud to values different fromthe set values for

speed, parity, and character size. As aresult a

net wor k managenent system may tenporarily observe

val ues different fromwhat was previously set."
::={ rs232AsyncPortEntry 5 }

rs232AsyncPort ParityErrs OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Total nunber of characters with a parity error
input fromthe port since systemre-initialization
and while the port state was 'up’ or 'test’."

1= { rs232AsyncPortEntry 6 }

rs232AsyncPort Fram ngErrs OBJECT- TYPE
SYNTAX Count er
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ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Total nunber of characters with a fram ng error
input fromthe port since systemre-initialization
and while the port state was 'up’ or 'test’."

c:= { rs232AsyncPortEntry 7 }

rs232AsyncPort OverrunErrs OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Total nunber of characters with an overrun error,
input fromthe port since systemre-initialization
and while the port state was 'up’ or 'test’."

::={ rs232AsyncPortEntry 8 }

-- the RS-232-1ike Synchronous Port group

-- Inplenmentation of this group is nmandatory if the system
-- has any synchronous ports. QOherwise it is not
-- present.

rs232SyncPort Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rs232SyncPortEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Alist of synchronous port entries. The naxi num
entry nunmber is given by the value of rs232Nunber.
Entries need not exist for asynchronous ports.”

:={ rs232 4}

rs232SyncPort Entry OBJECT- TYPE

SYNTAX Rs232SyncPortEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Status and paraneter values for a synchronous
port."

I NDEX { rs232SyncPort | ndex }

1= { rs232SyncPortTable 1 }

Rs232SyncPortEntry :: =

SEQUENCE {
rs232SyncPort | ndex
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| NTECER,
rs232SyncPort Cl ockSour ce
| NTEGER,
rs232SyncPort FraneCheckErrs
Counter,
rs232SyncPort Transm t UnderrunErrs
Counter,
rs232SyncPort Recei veOverrunErrs
Counter,
rs232SyncPort | nt err upt edFr anes
Counter,
rs232SyncPor t Abor t edFr anes
Count er

}

rs232SyncPort | ndex OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"A uni que value for each port. |Its value is the
sanme as rs232Portlndex for the port."

::={ rs232SyncPortEntry 1 }

rs232SyncPort C ockSour ce OBJECT- TYPE

SYNTAX I NTEGER { internal (1), external (2), split(3) }

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"Source of the port’s bit rate clock. 'split’ neans
the tranmt clock is internal and the receive clock
is external."

1= { rs232SyncPortEntry 2 }

rs232SyncPort FranmeCheckErrs OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Total nunber of frames with an invalid frame check
sequence, input fromthe port since system
re-initialization and while the port state was 'up’
or '"test’."

1= { rs232SyncPortEntry 3 }

rs232SyncPort Transm t UnderrunErrs OBJECT- TYPE

SYNTAX Count er
ACCESS read-only
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STATUS nandat ory

DESCRI PTI ON
"Total nunber of frames that failed to be
transmtted on the port since system
re-initialization and while the port state was 'up’
or 'test’ because data was not available to the
transmitter in time."

1= { rs232SyncPortEntry 4 }

rs232SyncPort Recei veOverrunkrrs OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Total nunber of frames that failed to be received
on the port since systemre-initialization and while
the port state was 'up’ or 'test’' because the
receiver did not accept the data in tine."

c:={ rs232SyncPortEntry 5 }

rs232SyncPort | nt errupt edFr ames OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Total nunber of frames that failed to be received
or transmitted on the port due to | oss of nodem
signals since systemre-initialization and while the
port state was 'up’ or ’'test’."

c:={ rs232SyncPortEntry 6 }

rs232SyncPor t Abor t edFranes OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Number of franes aborted on the port due to
recei ving an abort sequence since system
re-initialization and while the port state was ’up’
or 'test’."

::={ rs232SyncPortEntry 7 }

-- the Input Signal table
rs2321 nSi gTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rs232l nSi gEntry
ACCESS not - accessi bl e
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STATUS nandat ory
DESCRI PTI ON

"Alist of port input control signal entries.”
:={ rs232 5}

rs2321 nSi gentry OBJECT- TYPE
SYNTAX Rs232I nSi gEntry
ACCESS not - accessi bl e
STATUS nandat ory
DESCRI PTI ON
"I nput control signal status for a hardware port."
I NDEX { rs232l nSi gPortl ndex, rs232lnSi gNanme }
1= { rs232InSigTable 1}

Rs232InSi gEntry :: =
SEQUENCE {
rs2321 nSi gPor t | ndex
| NTEGER
rs2321 nSi gName
| NTEGER,
rs2321nSi gSt at e
| NTEGER,
rs2321 nSi gChanges
Count er

}

rs2321 nSi gPort | ndex OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The val ue of rs232Portlndex for the port to which
this entry bel ongs.™

c:={ rs232InSigEntry 1}

rs2321 nSi gName OBJECT- TYPE

SYNTAX I NTEGER { rts(1), cts(2), dsr(3), dtr(4), ri(5),
dcd(6), sq(7), srs(8), srts(9),
scts(10), sdcd(1l1) }

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON

"Identification of a hardware signal, as follows:

rts Request to Send

cts Clear to Send

dsr Data Set Ready

dtr Data Terni nal Ready
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ri Ri ng | ndi cat or
dcd Recei ved Line Signal Detector
sq Signal Quality Detector

srs Data Signaling Rate Sel ector
srts Secondary Request to Send
scts Secondary Clear to Send
sdcd Secondary Received Line Signal Detector
REFERENCE
"ElI A Standard RS-232-C, August 1969."
c:={ rs232InSigEntry 2 }

rs232I nSi gSt at e OBJECT- TYPE

SYNTAX | NTEGER { none(1), on(2), off(3) }
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The current signal state."
c:={ rs232InSigentry 3}

rs2321 nSi gChanges OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The number of tinmes the signal has changed from
on’ to 'off’ or from’off’ to 'on ."

::={ rs232InSigEntry 4 }

the CQutput Signal table

rs232CQut Si gTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Rs232CQut Si gEntry
ACCESS not - accessi bl e
STATUS nandat ory
DESCRI PTI ON
"Alist of port output control signal entries."
:={ rs232 6 }

rs232Qut Si gentry OBJECT- TYPE

Char act er

SYNTAX Rs232Qut Si gEntry
ACCESS not - accessi bl e
STATUS nandat ory
DESCRI PTI ON

"Qutput control signal status for a hardware port."

I NDEX { rs232Qut Si gPortl|ndex, rs232Cut Si gNane }
c:={ rs232Qut SigTable 1 }

1992
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Rs232Qut Si gEntry :: =
SEQUENCE {

rs2320Qut Si gPor t I ndex
| NTEGER,

rs2320Qut Si gNane
| NTEGER,

rs232Qut Si gSt at e
| NTEGER,

rs232Qut Si gChanges
Count er

}

rs2320ut Si gPort | ndex OBJECT- TYPE

SYNTAX | NTEGER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The val ue of rs232Portlndex for the port to which
this entry bel ongs."

r={ rs232Qut SigeEntry 1 }

rs232Qut Si gNanme OBJECT- TYPE

SYNTAX | NTEGER { rts(1), cts(2), dsr(3), dtr(4), ri(5),
dcd(6), sq(7), srs(8), srts(9),
scts(10), sdcd(11) }

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON

"Identification of a hardware signal, as follows:

rts Request to Send
cts Clear to Send
dsr Dat a Set Ready

dtr Data Term nal Ready

ri Ri ng | ndi cat or

dcd Recei ved Line Signal Detector
sq Signal Quality Detector

srs Data Signaling Rate Sel ector
srts Secondary Request to Send
scts Secondary Clear to Send
sdcd Secondary Received Line Signal Detector
REFERENCE
"El A Standard RS-232-C, August 1969."
r={ rs232Qut SigeEntry 2 }

1992
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rs232Qut Si gSt at e OBJECT- TYPE
SYNTAX | NTEGER { none(1), on(2), off(3) }
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The current signal state."
i={ rs232Qut Sigentry 3 }

rs2320Qut Si gChanges OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The number of tinmes the signal has changed from
on’ to 'off’ or from’off’ to 'on ."

c:={ rs232Qut SigEntry 4 }

END
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8. Security Considerations
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