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2. Introduction

This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenment protocols in the Internet conmunity.
In particular, it defines objects for nmonitoring and controlling

net work devices with HPR (H gh Performance Routing) capabilities.
This neno identifies managed objects for the HPR protocol.
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3. The SNWP Networ k Managenent Framewor k

The SNWVP Networ k Managenent Framework consists of several conponents.
For the purpose of this specification, the applicable conponents of
the Franework are the SM and rel ated docunents [1, 2, 3], which
define the nmechani snms used for describing and naning objects for the
pur pose of managenent.

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

4. Overvi ew

This docunent identifies objects for nonitoring the configuration and
active characteristics of devices with HPR capabilities. HPR is an
enhancenent to the Advanced Peer-to-Peer Network (APPN) architecture
that provides fast data routing and inproved session reliability.
APPN is one of the protocols that can use the HPR transport

mechani sm See the SNANAU APPN M B [4] for nanagenent of APPN and
APPN use of the HPR transport.

The HPR terns and overall architecture [5] are avail able at
htt p: // wwv. net wor ki ng. i bm com app/ ai wdoc/ ai wsrc. ht m

Autormatic Network Routing (ANR) is a fast |lowlevel routing

techni que. Each node assigns a unique (wthin that node) ANR | abel
for each out-bound Iink as it is activated. The |abel size is
defined by the ANR node, and nodes only need to know how to interpret
their own labels. The ANR string is a group of ANR | abels encoded in
a header in front of the message being sent. At each hop the node
strips off its own ANR | abel and forwards the nmessage onto the link
with that |abel. The last label in the string is the Network
Connecti on Endpoint (NCE), which identifies the conponent within the
destination node that is to receive the nessage.

Rapi d Transport Protocol (RTP) is an end-to-end full duplex transport
connection (pipe). It provides for high-speed transport of data
using ANR RTP is connection-oriented, and delivers data in correct
order reliably. Error recovery is done efficiently with selective
retransm ssion of data. An RTP path can be switched w t hout

di srupting the sessions using it. An RTP path switch nmay be done
automatically if alink in the path fails and another RTP path is
avail able, or on demand to attenpt to restore the optinmal path.

RTP performs flow congestion control with the Adaptive Rate-Based

(ARB) algorithm described in [5]. ARB is done only at the endpoints
of the RTP pipe, so internmedi ate hops are not invol ved.
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ARB regul ates the flow of data over an RTP connection by adaptively
changi ng the sender’s rate based on feedback on the receiver’s rate.
It is designed to prevent congestion rather than react to it.

In this docunment, we describe HPR managed obj ects.

Hi ghl i ghts of the managenent functions supported by the HPR M B
nodul e include the foll ow ng:

o] I dentifying network connection endpoints (NCES).
o] I denti fying how i nconi ng packets are routed based on ANR | abel s.
o] Moni toring the RTP connecti ons between nodes.

o] Ability to trigger an RTP path switch. The MB only supports a
path switch with no specified path. Sone inplenentations may
have a product-specific option to specify a new path. The
hpr Oper at or Pat hSwi t chSupport object identifies this support.

o] H storical information about RTP path switch attenpts.

This M B nodul e does not support:

o] Confi guration of HPR nodes.

o] Protocol -specific uses of HPR (such as APPN).

o] Traps. The APPN M B contains a trap for Alert conditions that
may affect HPR resources. The value for the affectedObject
obj ect contained in the alertTrap is deternined by the
i mpl ementation. 1t may contain a Variabl ePointer fromthe HPR
MB. The APPNHPR Alerts are defined in [6].

4.1. HPR MB Structure

Al though HPR is an extension to APPN, the HPR M B relies very little

upon the APPN M B. The appnNodeCount er Di sconTi me object in the APPN

MB is used to detect discontinuities in HPR M B counters. The

hpr NodeCpNane object in this MB has the sane val ue as the

appnNodeCpNane object in the APPN M B.

The HPR M B nodul e contains the foll owing collections of objects:

o] hpr d obal - general HPR objects.

o] hpr AnrRouting - objects related to the ANR routing table.
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o] hpr Transport User - objects related to users of the HPR
transport.

o] hprRtp - objects related to the HPR Transport Tower.
These are described below in nore detail.

4.1.1. hprd obal group
The hprd obal group consists of general objects such as the APPN CP
(control point) nanme of the HPR node and the | evel of support for
operator-requested path swtches.

4.1.2. hprAnrRouting group

The hpr AnrRouting group consists objects to nonitor and control the
counting of ANR packets received and the foll owing table:

The hpr Anr Routi ngTabl e correl ates incoming ANR | abels to the outbound
transni ssion group (TG or local NCE to which inconing packet will be
forwarded. An entry defines the | abel type as identifying a | ocal
NCE or a TG identifies the NCE or TG and counts the nunber of
packets received with the entry’s ANR | abel .

4.1.3. hprTransportUser group
The hprTransportUser group consists of the follow ng tabl e:
The hprNceTabl e identifies network connection endpoints and their
function types. The function type can be any conbi nati on of a CP,
I ogical unit (LU, boundary function, and route setup.

4.1.4. hprRtp group
The hprRtp group consists of the followi ng objects and tables:

1) hprRtpd obe

These objects contain informati on about the nunmber of RTP connection
setups, and control of RTP counters.

2) hprRtpTabl e

This table contains one entry for each RTP connection. The

i nformation includes Iocal and renote NCE IDs and TCIDs (transport
connection identifiers), timers, send rates, and statistics. A path
switch can be triggered by the hprRptPathSwitchTrigger object if the
agent node supports it; however, a new path cannot be specified.
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3) hprRtpStatusTabl e

This table contains statistics and historical information for RTP

1997

path switches attenpts, including old and new ANR strings and Route
Sel ection Control Vectors (RSCvs), why the path switch was initiated,

and the result (successful or reason for failure).
5. Definitions
HPR-M B DEFINITIONS ::= BEGA N

| MPORTS
Di spl ayString, DateAndTi me, Ti meStanp, TEXTUAL- CONVENTI ON
FROM SNWPv2- TC

Count er 32, Gauge32, Unsi gned32, Ti neTi cks,
OBJECT- TYPE, MODULE- | DENTI TY
FROM SNWPv2- SM

MODULE- COVPLI ANCE, OBJECT- GROUP
FROM SNMPv 2- CONF

snanauM B
FROM SNA- NAU- M B

SnaCont r ol Poi nt Nane
FROM APPN- M B;

hpr M B MODULE- | DENTI TY
LAST- UPDATED "970514000000Z"
ORGANI ZATION "AIWAPPN / HPR M B SI G
CONTACT- | NFO

Bob C ouston

Ci sco Systemns

7025 Kit Creek Road

P. O Box 14987

Research Triangle Park, NC 27709, USA

Tel : 1 919 472 2333
E-mail: cl ouston@i sco.com
Bob Mbore

| BM Cor poration

800 Park Offices Drive
RHIA/ 664

P. 0. Box 12195
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Research Triangle Park, NC 27709, USA

Tel : 1 919 254 4436

E-mail: renmpore@al vnb. vnet.i bm com

DESCRI PTI ON
"This is the MB nodul e for objects used to
manage network devices with HPR capabilities.”

::={ snanauM B 6 }
-- snanauM B ::={ nmib-2 34}

khkhkhhdhhdhhdhdhhdhddhdhdhdhdhdhddhddhdhdhddhddhddhddhddhddhddhddhddhddhddddddrdrdxxxx

-- Textual Conventions

khkhkhhdhhdhhdhdhhdhdhdhdhdhdhdhddhdhdhdhddhddhddhddhddhddhddhddhddhddddddddrrrdrxxx

-- SnaControl PointNane is inported fromthe APPN M B

Hpr NceTypes ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"ADbit string identifying the set of functions provided by a
net wor k connection endpoint (NCE). The foll owi ng values are

defi ned:
bit 0: control point
bit 1: |logical unit
bit 2: boundary function
bit 3: route setup

SYNTAX BI' TS { control Point(0),
| ogical Unit(1),
boundar yFuncti on(2),
rout eSetup(3) }

Hpr Rt pCount er ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"An object providing statistics for an RTP connection. A
Managenment Station can detect discontinuities in this counter
by nonitoring the correspondi ngly i ndexed
hpr Rt pCount er Di sconTi ne obj ect."

SYNTAX Count er 32

khkhkhhhhdhhdhdhdhdhdhdhdhdhdhddhdhdhdhddhddhddhddhddhddhddhddhddhddddddddrrrddxxx

hpr Cbj ect s OBJECT IDENTIFIER ::= { hprMB 1 }

khkhkhhhhdhdhhdhdhdhdhdhdhdhdhddhdhdhdhhddhddhddhddhddhddhddhddhddhddddddddrdrddxxx

khkhkhhhhdhdhdhdhdhdhdhdhdhdhdhddhdhdhddhddhddhddhddhddhddhddhddhddhddddddrrrdrxxx
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hpr @ obal OBJECT IDENTIFIER ::= { hprCbjects 1 }

khkhkhhdhhdhhdhhdhdhdhdhdhdhdhdhddhdhdhdhddhddhddhddhddhddhddhddhddhddddddddrrrdxxxx

-- The hprd obal group applies to both internedi ate and end nodes.

khkhkhhhhdhhdhhdhdhdhdhdhdhdhdhddhdhdhdhddhddhddhddhddhddddhddhddhddhdddrdddrrrdxxxx

hpr NodeCpNanme OBJECT- TYPE

SYNTAX SnaCont r ol Poi nt Name

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"Adm ni stratively assigned network nane for the APPN node
where this HPR i mpl ementation resides. |If this object has
the sanme val ue as the appnNodeCpNane object in the APPN M B,
then the two objects are referring to the same APPN node."

2= { hprdobal 1}

hpr Oper at or Pat hSwi t chSupport  OBJECT- TYPE
SYNTAX | NTEGER {
not Supported(1),
swi t chTri gger Supported(2),
swi t chToPat hSupport ed( 3)

}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"This object indicates an inplenentation’s |evel of support
for an operator-requested path switch.

not Supported(1) - the agent does not support
operator-requested path switches

swi tchTri gger Supported(2) - the agent supports a 'swtch
path now command from an
operator, but not a command to
switch to a specified path

swi t chToPat hSupported(3) - the agent supports both a
"switch path now comand and a
command to switch to a specified
path. Note that the latter
command is not available via
this MB; a systemthat supports
it nust do so via other neans,
such as a | ocal operator
interface."

::={ hprdobal 2}

khkhkhhhhdhdhdhdhdhdhdhdhdhdhdhddhdhdhddhddhddhddhddhddhddhddhddhddhddddddrrrdrxxx
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hpr Anr Rout i ng OBJECT IDENTIFIER ::={ hprojects 2 }

I Rk bk b R R R R R R R R R e R AR IR R R R R R R R b b R AR R

hpr Anr sAssi gned OBJECT- TYPE

SYNTAX Count er 32

UNI TS "ANR | abel s"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The count of ANR | abel s assigned by this node since it was
last re-initialized. A Managenent Station can detect
di scontinuities in this counter by nonitoring the
appnNodeCount er Di sconTi me object in the APPN MB."

::={ hprAnrRouting 1 }

hpr Anr Counter State OBJECT- TYPE
SYNTAX | NTEGER {
not Active(1l),
active(2)

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"This object is used for a network managenent station to turn
on/of f the counting of ANR packets in the hprAnrRoutingTabl e.
The initial value of this object is an inplenentation choice.

not Active(1l) - the counter hprAnrPacket sRecei ved
returns no neani ngful val ue

active(2) - the counter hprAnrPacket sReceived is
being increnented and is returning
meani ngful val ues”

::={ hprAnrRouting 2 }

hpr Anr Count er St at eTi me OBJECT- TYPE

SYNTAX Dat eAndTi ne

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The time when the hprAnrCounterState object |last changed its
value. The initial value returned by this object is the tine
at which the APPN node instrunented with this MB was | ast
br ought up."

::={ hprAnrRouting 3}
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hpr Anr Rout i ngTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Hpr Anr Routi ngEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The ANR Routing table provides a nmeans of correlating an
inconmng ANR | abel (i.e., one assigned by this node) with the
TG over which a packet containing the label will be forwarded.
When the ANR | abel identifies a |ocal NCE, the hprAnrQut TgDest
and hpr Anr Qut TgNum obj ects have no neaning. The table also
contains an object to count the nunber of packets received
with a given ANR | abel ."

::={ hprAnrRouting 4 }

hpr Anr Rout i ngEnt ry OBJECT- TYPE
SYNTAX Hpr Anr Rout i ngEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The ANR | abel is used to index this table."

I NDEX { hprAnrLabel }

::={ hprAnrRoutingTable 1}

Hpr Anr Rout i ngEntry ::= SEQUENCE {
hpr Anr Label OCTET STRI NG
hpr Anr Type | NTEGER,
hpr Anr Qut TgDest Di spl ayStri ng,
hpr Anr Qut TgNum | NTEGER,

hpr Anr Packet sRecei ved Count er 32,
hpr Anr Count er Di sconTi me Ti neSt anp

}

hpr Anr Label OBJECT- TYPE
SYNTAX OCTET STRING (SIZE (1..8))
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The first ANR |l abel in an inconm ng packet."

::={ hprAnrRoutingEntry 1}
hpr Anr Type OBJECT- TYPE
SYNTAX | NTEGER {

nce(1l),
tg(2)
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}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"An object indicating whether an ANR | abel assigned by this
node identifies a local NCE or a TG on whi ch out goi ng packets
are forwarded.

nce(l) - the ANR label identifies a local NCE. In this
case the hprAnrQut TgDest and hpr Anr Qut TgNum
obj ect s have no neani ng.

tg(2) - the ANR | abel identifies a TG "

::={ hprAnrRoutingEntry 2}

hpr Anr Qut TgDest OBJECT- TYPE

SYNTAX Di splayString (SIZE (0 | 3..17))

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"Destination node for the TG over which packets with this ANR
| abel are forwarded. This is the fully qualified name of an
APPN net wor k node or end node, formatted according to the

SnaCont r ol Poi nt Nane textual convention. |f the ANR | abel
identifies a local NCE, then this object returns a zero-length
string.

Thi s object corresponds to the appnLocal TgDest object in the
APPN M B. "

::={ hprAnrRoutingEntry 3}

hpr Anr Qut TgNum OBJECT- TYPE

SYNTAX | NTEGER (0. . 255)

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"Nunber of the TG over which packets with this ANR | abel are
forwarded. |If the ANR label identifies a local NCE, then this
obj ect returns the value 0, since 0 is not a valid TG nunber
for a TG that supports HPR

Thi s object corresponds to the appnLocal TgNum object in the
APPN M B. "

::={ hprAnrRoutingEntry 4 }

hpr Anr Packet sRecei ved OBJECT- TYPE
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SYNTAX Count er 32

UNI TS "ANR packet s"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The count of packets received with this ANR |l abel as their
first |abel.

A Managenent Station can detect discontinuities in this
counter by nonitoring the hprAnrCount erDi sconTi me object in
the sanme row. "

::={ hprAnrRoutingEntry 5}

hpr Anr Count er Di sconTi me OBJECT- TYPE

SYNTAX Ti meSt anp

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The val ue of the sysUpTi ne object when the
hpr Anr Packet sRecei ved counter for this ANR | abel [ ast
experienced a discontinuity. This will be the nore recent of
two tines: the tine at which the ANR | abel was associated with
either an outgoing TG or a local NCE, or the tinme at which the
ANR counters were |l ast turned on or off."

::={ hprAnrRoutingEntry 6 }

khkhkhhhhdhdhhdhdhddhdhdhdhdhdhddhdhdhdhhddhddhddhddhddhddhddhddhddhddddddddrrrddxxx

hpr Transport User OBJECT IDENTIFIER ::={ hprojects 3}

khkhkhhhhdhhdhhdhdhdhdhdhdhdhdhdhdhdhdhddhddhddhddhddhddhddhddhddhddddddddrrrddxxx

Transport Service User (TU) Table: (RTP Connection Users)

There will be several users of the HPR transport and each HPR node
shall maintain a table of these users.

khkhkhhhhdhdhhdhdhdhdhdhdhdhdhddhdhdhhddhddhddhddhddhddhddhddhddhddhddhddddddrrrddxxx

hpr NceTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Hpr NceEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The Network Connection Endpoint (NCE) table."

::={ hprTransportUser 1 }

hpr NceEntry OBJECT- TYPE

SYNTAX Hpr NceEntry
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MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The NCE IDis used to index this table."

INDEX { hprNceld }

2= { hprNceTable 1 }

Hpr NceEntry ::= SEQUENCE {
hpr Ncel d OCTET STRI NG
hpr NceType Hpr NceTypes,
hpr NceDef aul t Hpr NceTypes,
hpr Ncel nst ancel d OCTET STRI NG
}

hpr Ncel d OBJECT- TYPE
SYNTAX OCTET STRING (SIZE (1..8))
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

Novenber 1997

"The Network Connection Endpoint (NCE) ID. NCEs identify
Control Points (Cp), Logical Units (Lu), HPR Boundary

Functions (Bf) and Route Setup (Rs) Functions.

A val ue for

this object can be retrieved fromany of the follow ng

objects in the APPN M B:

- appnLsCpCpNcel d
- appnLsRout eNcel d

- appnLsBf Ncel d
- appnl sl nRt pNcel d
- appnl sRt pNcel d

In each case this value identifies arowin this table
containing information related to that in the APPN M B. "

2= { hprNceEntry 1 }

hpr NceType OBJECT- TYPE
SYNTAX Hpr NceTypes
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"A bit string identifying the function types provided by this

Net wor k Connecti on Endpoint (NCE)."

2= { hprNceEntry 2 }
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hpr NceDef aul t OBJECT- TYPE

SYNTAX Hpr NceTypes

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"Abit string identifying the function types for which this
Net wor k Connection Endpoint (NCE) is the default NCE. Wile
default NCEs are not explicitly defined in the architecture,
sone i npl enentations provide them for such inplenmentations,
it is useful to nmake this information available to a
Managenent Station."

::={ hprNceEntry 3}

hpr Ncel nst ancel d OBJECT- TYPE

SYNTAX OCTET STRING (SI ZE (4))

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The NCE instance identifier (NCEIl) identifying the current
instance of this NCE. An NCEIl is used to denote different
i nstances (I PLs) of an NCE conponent. Each tinme an NCE is
activated (IPL"d), it acquires a different, unique NCEII."

::={ hprNceEntry 4 }

khkhkhhhhdhdhhdhdhddhdhdhdhdhdhddhdhdhdhhddhddhddhddhddhddhddhddhddhddddddddrrrddxxx

hprRt p OBJECT IDENTIFIER ::= { hprCbjects 4 }

khkhkhhhhdhdhhdhdhddhdhdhdhdhdhddhdhdhdhhddhddhddhddhddhddhddhddhddhddddddddrrrddxxx

khkhkhhhhdhdhhdhdhdhdhdhdhdhdhddhdhdhdhhddhddhddhddhddhddhddhddhddhddhddddddrrrdrxxx

-- The RTP group is inplenented by all managed nodes supporting the
-- HPR Transport Tower. The group contains several scalars (sinple
-- objects) and a table.

khkhkhhhhdhdhhdhdhdhdhdhdhdhdhddhdhdhhddhddhddhddhddhddhddhddhddhddhddhddddddrrrddxxx

khkhkhhdhhdhhdhdhdhdhdhdhdhdhdhdhdhdhdhddhddhddhddhddhddhddhddhddhddhddddrddrdrddxxx

hpr Rt pd obe OBJECT IDENTIFIER ::= { hprRtp 1}
i kkhkkhkkkhkhkkhkhkkhkhhhkhkkhkhhkhkhkhkhkhkkhkhhkhkhkhkhkkhkhhkhkhkhkhkkhkhhkhkhkkhkhkk khhkhkhkkhkikk kikkikkk kikkhkkk k%%
hpr Rt pd obeConnSet ups OBJECT- TYPE
SYNTAX Count er 32
UNI TS "RTP connection setups"”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The count of RTP connection setups in which this node has
participated, as either sender or receiver, since it was | ast
re-initialized. Retries of a setup attenpt do not cause the
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counter to be increnented.

A Managenent Station can detect discontinuities in this
counter by nonitoring the appnNodeCount er Di sconTi me obj ect
in the APPN M B."

2= { hprRtpdobe 1}

hpr Rt pd obeCtr St at e OBJECT- TYPE
SYNTAX | NTEGER {
not Active(1l),
active(2)

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"This object allows a network managenment station to turn the
counters in the hprRtpTable on and off. The initial value of
this object is an inplenentation choice.

not Active(l) - the counters in the hprRipTable are
returning no nmeani ngful val ues

active(2) - the counters in the hprRtpTable are
bei ng i ncrenented and are returning
meani ngful val ues”

2= { hprRtpd obe 2 }

hpr Rt pd obeCtr St at eTi ne OBJECT- TYPE

SYNTAX Dat eAndTi ne

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The time when the value of the hprRtpd obeCrState object
| ast changed. The initial value returned by this object is
the time at which the APPN node instrunmented with this MB
was | ast brought up."

::={ hprRtpd obe 3}

khkhkhhhhdhdhhdhdhdhdhdhdhdhdhdhdhdhdhddhddhddhddhddhddhddhddhddhddddddddrrrrrxxx

-- The RTP Connection Tabl e

-- There may be nmany RTP connections on a node supporting the functions
-- specified in the RTP option set. Each node inplenmenting this option
-- set shall maintain a table of these RTP connecti ons.

khkhkhhhhdhdhhdhdhdhdhdhdhdhdhddhdhdhdhhddhddhddhddhddhddhddhddhddhddddddddrdrddxxx

hpr Rt pTabl e OBJECT- TYPE
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SYNTAX SEQUENCE OF Hpr
MAX- ACCESS not - accessi
STATUS current

DESCRI PTI ON

Rt pEntry
bl e

"The RTP Connection table"

:={ hprRtp 2}

hpr Rt pEntry OBJECT- TYPE
SYNTAX Hpr Rt pEntry

MAX- ACCESS not - accessi
STATUS current
DESCRI PTI ON
"The local NCE ID
table."
I NDEX

{ hprRtpLocNcel

bl e

and | ocal TCI D are used

d,

hpr Rt pLocTcid }

2= { hprRtpTable 1 }

Hpr Rt pEntry :: = SEQUENCE {
hpr Rt pLocNcel d
hpr Rt pLocTci d
hpr Rt pRenCpNane
hpr Rt pReniNcel d
hpr Rt pRenci d
hpr Rt pPat hSwi t chTri gger
hpr Rt pRscv
hpr Rt pTopi ¢
hpr Rt pSt at e
hpr Rt pUpTi e

hpr Rt pLi venessTi ner

hpr Rt pShor t ReqTi ner

hpr Rt pPat hSwTi nmer

hpr Rt pLi venessTi nmeout s
hpr Rt pShor t ReqTi nmeout s

hpr Rt pMaxSendRat e
hpr Rt pM nSendRat e
hpr Rt pCur SendRat e

hpr Rt pSnRdTr i pDel ay

hpr Rt pSendPacket s

Cl ouston & Mbore

OCTET STRI NG, --
OCTET STRI NG, --
SnaCont r ol Poi nt Nane, - -
OCTET STRI NG, --
OCTET STRI NG, --
| NTECER, --
OCTET STRI NG, --
Di spl ayStri ng, --
| NTECER, --
Ti meTi cks, - -

Unsi gned32, --
Unsi gned32, --
Unsi gned32, --
Hpr Rt pCount er, --
Hpr Rt pCount er, --

Gauge32, --
Gauge32, --
Gauge32, --

Gauge32, --

Hpr Rt pCount er, --

St andards Track

HPR Novenmber 1997

to index this

| ocal nce id

| ocal tcid

renote cp nane
renote nce id
renote tcid

trigger (read-wite)
rscv

topic (cos)

state

up time

liveness tinmner
short request tiner
path switch tinmer
liveness timneouts
short req tineouts

maxi mum send rate
m ni mum send rate
current send rate

smooth rnd trip
del ay

packets sent
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hpr Rt pRecvPacket s Hpr Rt pCount er, -- packets received
hpr Rt pSendByt es Hpr Rt pCount er, -- bytes sent

hpr Rt pRecvByt es Hpr Rt pCount er, -- bytes received
hpr Rt pRet r Packet s Hpr Rt pCount er, -- pkts re-xnitted
hpr Rt pPacket sDi scarded Hpr Rt pCount er, -- pkts discarded
hpr Rt pDet ect Gaps Hpr Rt pCount er, -- gaps detected
hpr Rt pRat eReqSends Hpr Rt pCount er, -- rate req send
hpr Rt pOkEr r Pat hSws Hpr Rt pCount er, -- ok err path sws
hpr Rt pBadEr r Pat hSws Hpr Rt pCount er, -- bad err path sws
hpr Rt pOkOpPat hSws Hpr Rt pCount er, -- ok op path sws
hpr Rt pBadQpPat hSws Hpr Rt pCount er, -- bad op path sws
hpr Rt pCount er Di sconTi me Ti neSt anp -- discontinuity ind

hpr Rt pLocNcel d OBJECT- TYPE

SYNTAX OCTET STRING (SIZE (1..8))

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The | ocal Network Connection Endpoint (NCE) ID of this RTP
connection. NCEs identify CPs, LUs, Boundary Functions (BFs),
and Route Setup (RS) conponents. A value for this object can
be retrieved fromany of the follow ng objects in the APPN
M B:

- appnLsCpCpNcel d
- appnLsRout eNcel d

- appnLsBf Ncel d
- appnl sl nRt pNcel d
- appnl sRt pNcel d

In each case this value identifies arowin this table
containing information related to that in the APPN M B. "

o= { hprRtpEntry 1 }

hpr Rt pLocTci d OBJECT- TYPE

SYNTAX OCTET STRING (Sl ZE (8))

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The local TG D of this RTP connection. A value for this
obj ect can be retrieved fromeither the appnlsinRtpTcid object
or the appnl sRtpTcid object the APPN MB; in each case this
value identifies a rowin this table containing information
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related to that in the APPN MB."
2= { hprRtpEntry 2 }

hpr Rt pRenCpNanme OBJECT- TYPE
SYNTAX SnaCont r ol Poi nt Name
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Adm nistratively assigned network nane for the renote node of
this RTP connection.”

2= { hprRtpEntry 3}

hpr Rt pRemNcel d OBJECT- TYPE

SYNTAX OCTET STRING (SIZE (1..8))

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The renote Network Connection Endpoint (NCE) of this RTP
connection. NCEs identify CPs, LUs, Boundary Functions (BFs),
and Route Setup (RS) conponents.”

2= { hprRtpEntry 4 }

hpr Rt pRemTci d OBJECT- TYPE
SYNTAX OCTET STRING (Sl ZE (8))
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The renote TCID of this RTP connection."”

2= { hprRtpEntry 5 }

hpr Rt pPat hSwi t chTri gger OBJECT- TYPE
SYNTAX | NTEGER {
ready(1),
swi t chPat hNow( 2)

}

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"Obj ect by which a Managenent Station can trigger an operator-
requested path switch, by setting the value to
switchPathNow(2). Setting this object to swi tchPat hNow 2)
triggers a path switch even if its previous value was already
swi t chPat hNow( 2) .

Cl ouston & More St andards Track [ Page 17]



RFC 2238 Definitions of Managed Objects for HPR Novenber 1997

The value ready(1l) is returned on CGET operations until a SET
has been processed; after that the value received on the npst
recent SET is returned.

This M B nodul e provides no support for an operator-requested
switch to a specified path.”

2= { hprRtpEntry 6 }

hpr Rt pRscv OBJECT- TYPE

SYNTAX OCTET STRING (SIZE (0..255))

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The forward Route Sel ection Control Vector for this RTP
connection. The format of this vector is described in SNA
For mat s.

The value returned in this object during a path switch is
i mpl ement ati on-dependent: it may be the old path, the new
path, a zero-length string, or some other valid RSCV string."

2= { hprRtpEntry 7 }

hpr Rt pTopi ¢ OBJECT- TYPE
SYNTAX Di splayString (SIZE(8))
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The topic for this RTP connection. This is used to indicate
the C ass of Service."

o= { hprRtpEntry 8 }

hpr Rt pSt at e OBJECT- TYPE
SYNTAX | NTEGER {

rtpLi stening(1),
rtpCal ling(2),
rt pConnect ed(3),
rtpPat hSwi t chi ng(4),
rt pbDi sconnecti ng(5),
ot her (99)

}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The state of the RTP connection, fromthe perspective of the
| ocal RTP protocol nachine:
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rtpLi st eni ng

rtpCal ling

rt pConnect ed

rt pPat hSwi t chi ng

rt pbDi sconnecti ng

ot her

2= { hprRtpEntry 9 }

hpr Rt pUpTi me OBJECT- TYPE
SYNTAX Ti neTi cks

Managed bjects for HPR Novenber 1997

- connection open; waiting for other end
to call in

- connection opened, attenpting to cal
out, have not yet received any data
from ot her end

- connection is active; responded to a

call-in or received other end's TCID

froma call-out attenpt

the path switch tinmer is running;

attenpting to find a new path for this

connecti on.

- no sessions are using this connection;
in process of bringing it down

- the connection is not in any of the
states |isted above."

UNI TS "1/ 100t hs of a second"

MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The length of time the RTP connection has been up, neasured
in 1/100t hs of a second.”

o= { hprRtpEntry 10 }

hpr Rt pLi venessTi mer OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "1/100t hs of a second"

MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The val ue of the liveness (ALIVE) tinmer of this RTP
connection, in units of 1/100th of a second. Wen this tiner
expires and no packet has arrived fromthe partner since it
was | ast set, packets with Status Request indicators will be
sent to see if the RTP connection is still alive."

o= { hprRtpEntry 11 }

hpr Rt pShort ReqTi ner OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "1/100t hs of a second"

MAX- ACCESS r ead-only
STATUS current
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DESCRI PTI ON
"The val ue of the RTP SHORT_REQ tiner, in units of 1/100 of a

second. This tinmer represents the maxinumtine that a sender
waits for a reply froma receiver."

o= { hprRtpEntry 12 }

hpr Rt pPat hSwTi ner OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "1/100t hs of a second"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The length of time that RTP should attenpt a path switch
for a connection, in units of 1/100th of a second."

o= { hprRtpEntry 13 }

hpr Rt pLi venessTi meouts OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "liveness timeouts"”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The count of |iveness tinmeouts for this RTP connection."”
o= { hprRtpEntry 14 }

hpr Rt pShort ReqTi meout s OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "short request tineouts”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The count of short request tinmeouts for this RTP connection.™
2= { hprRtpEntry 15 }

hpr Rt pMaxSendRat e OBJECT- TYPE

SYNTAX Gauge32

UNI TS "bytes per second”

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The high-water mark for this RTP connection’s send rate, in
units of bytes per second. This is the high-water nark for
the entire life of the connection, not just the high-water
mark for the connection’s current path.
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For nore details on this and other paraneters related to HPR,
see the Hi gh Performance Routing Architecture Reference.”

2= { hprRtpEntry 16 }

hpr Rt pM nSendRat e OBJECT- TYPE

SYNTAX Gauge32

UNI TS "bytes per second”

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The lowwater mark for this RTP connection’s send rate, in
units of bytes per second. This is the |lowwater mark for the
entire life of the connection, not just the Iowwater nmark for
t he connection’s current path.

For nore details on this and other paraneters related to HPR,
see the Hi gh Performance Routing Architecture Reference.”

o= { hprRtpEntry 17 }

hpr Rt pCur SendRat e OBJECT- TYPE

SYNTAX Gauge32

UNI TS "bytes per second”

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The current send rate for this RTP connection, in units of
byt es per second.

For nore details on this and other paraneters related to HPR,
see the Hi gh Performance Routing Architecture Reference."

2= { hprRtpEntry 18 }

hpr Rt pSnRdTr i pDel ay OBJECT- TYPE

SYNTAX Gauge32

UNITS "1/ 1000t hs of a second"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The snoothed round trip delay for this RTP connection, in
units of 1/1000th of a second (mns).

For nore details on this and other paraneters related to HPR,
see the Hi gh Performance Routing Architecture Reference.”

o= { hprRtpEntry 19 }
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hpr Rt pSendPacket s OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "RTP packets"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The count of packets successfully sent on this RTP
connection."

2= { hprRtpEntry 20 }

hpr Rt pRecvPacket s OBJECT- TYPE

SYNTAX Hpr Rt pCount er

UNI TS "RTP packets"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The count of packets received on this RTP connection. The
counter is increnented only once if duplicate copies of a
packet are received."

o= { hprRtpEntry 21 }

hpr Rt pSendByt es OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "byt es"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The count of bytes sent on this RTP connection. Both RTP

Transport Header (THDR) bytes and data bytes are included in
this count."

o= { hprRtpEntry 22 }

hpr Rt pRecvByt es OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "byt es"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The count of bytes received on this RTP connection. Both RTP

Transport Header (THDR) bytes and data bytes are included in
this count."

2= { hprRtpEntry 23}

hpr Rt pRet r Packet s OBJECT- TYPE
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SYNTAX Hpr Rt pCount er
UNI TS "RTP packets"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The count of packets retransnitted on this RTP connection.™

o= { hprRtpEntry 24 }

hpr Rt pPacket sDi scarded OBJECT- TYPE

SYNTAX Hpr Rt pCount er

UNI TS "RTP packets"

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The count of packets received on this RTP connection and then
di scarded. A packet may be discarded because it is deternined
to be a duplicate, or for other reasons."

o= { hprRtpEntry 25 }

hpr Rt pDet ect Gaps OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "gaps”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The count of gaps detected on this RTP connection."

2= { hprRtpEntry 26 }

hpr Rt pRat eReqSends OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNITS "rate requests”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The count of Rate Requests sent on this RTP connection."

o= { hprRtpEntry 27 }

hpr Rt pOkEr r Pat hSws OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "path switch attenpts”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The count of successful path switch attenpts for this RTP
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connection due to errors.”
2= { hprRtpEntry 28 }

hpr Rt pBadEr r Pat hSws OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "path switch attenpts”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

HPR Novenmber 1997

"The count of unsuccessful path switches for this RTP

connection due to errors.”
o= { hprRtpEntry 29 }

hpr Rt pCkOpPat hSws OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "path switches"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The count of successful path switches for this RTP connection

due to operator requests.”
2= { hprRtpEntry 30 }

hpr Rt pBadQpPat hSws OBJECT- TYPE
SYNTAX Hpr Rt pCount er
UNI TS "path switches"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The count of unsuccessful path switches for this RTP
connection due to operator requests. This counter is not

i ncremented by an inplenentation that does not support
operator-requested path switches, even if a Managenent Station
requests such a path switch by setting the

hpr Rt pPat hSwi t chTri gger object.”

o= { hprRtpEntry 31 }

hpr Rt pCount er Di sconTi ne OBJECT- TYPE

Cl ouston & Mbore

SYNTAX Ti meSt anp
MAX- ACCESS r ead-only
STATUS current

DESCRI PTI ON
"The val ue of the sysUpTi ne object when the counters for this
RTP connection | ast experienced a discontinuity. This will be

St andards Track [ Page 24]



RFC 2238 Definitions of Managed Objects for HPR Novenber 1997

the nore recent of two tines: the tine at which the
connection was established or the time at which the HPR
counters were |ast turned on or off."

2= { hprRtpEntry 32 }

khkhkhhhhdhhdhdhdhddhdhdhdhdhdhdhdhdhdhddhddhddhddhddhddhddhddhddhddddddddrrrdxxxx

-- The RTP Connection Status Tabl e

-- This table contains statistics and historical information related to
-- both successful and unsuccessful RTP path switches. This

-- information can be inportant for both trend anal ysis and probl em

-- determnation

-- Note the term nology here: when RTP is triggered to find a new path

-- for a connection, this initiates a "path switch,’ which will end up
-- being either successful or unsuccessful. During this path swtch
-- RTP will rmake one or nore 'path switch attenpts,’ which are attenpts

-- to find a new path for the connection and switch the connection to
-- it. This "new path nay be the sanme path that the connection was
-- using before the path switch

-- It is an inplenmentation option how many entries to keep in this
-- table, and how long to retain any individual entry.

khkhkhhhhdhdhhdhdhdhdhdhdhdhdhdhddhdhdhdhdhddhddhddhddhddhddhddhddhddhddddddrrrdrxxx

hpr Rt pSt at usTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Hpr Rt pSt at uséntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"RTP Connection Status Table: This table contains historical
i nformati on on RTP connections. An entry is created in this
tabl e when a path switch is conpleted, either successfully or
unsuccessful ly. "

:={ hprRtp 3}

hpr Rt pSt at useEntry OBJECT- TYPE

SYNTAX Hpr Rt pSt at usEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"This table is indexed by local NCE ID, local TCID, and an
i nt eger hprRtpStatuslndex. Thus the primary grouping of table
rows i s by RTP connection, with the nmultiple entries for a
gi ven RTP connection ordered by tine."

| NDEX
{ hprRtpStatusLocNcel d,
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hpr Rt pSt at usLocTci d,
hpr Rt pSt at usl ndex }

::={ hprRtpStatusTable 1}

Hpr Rt pSt at usEntry :: = SEQUENCE {
hpr Rt pSt at usLocNcel d OCTET STRING, -- local nce id
hpr Rt pSt at usLocTci d OCTET STRING, -- local tcid
hpr Rt pSt at usl ndex Unsi gned32, -- index
hpr Rt pSt at usSt art Ti nme Dat eAndTine, -- tinme stanp
hpr Rt pSt at usendTi ne Dat eAndTine, -- tinme stanp
hpr Rt pSt at usRenCpNane SnaCont r ol Poi nt Nane, -- renpte cp nane
hpr Rt pSt at usReni\cel d OCTET STRING, -- renote nce id
hpr Rt pSt at usRenci d OCTET STRING, -- renote tcid
hpr Rt pSt at usNewRscv OCTET STRING, -- new rscv
hpr Rt pSt at usO dRscv OCTET STRING, -- old rscv
hpr Rt pSt at usCause | NTEGER, -- cause
hpr Rt pSt at usLast At t enpt Resul t | NTEGER -- result of |ast

}

hpr Rt pSt at usLocNcel d OBJECT- TYPE

SYNTAX OCTET STRING (SIZE (1..8))

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The | ocal Network Connection Endpoint (NCE) of this RTP
connection. NCEs identify CPs, LUs, Boundary Functions (BFs),
and Route Setup (RS) conponents.”

o= { hprRtpStatusEntry 1 }

hpr Rt pSt at usLocTci d OBJECT- TYPE
SYNTAX OCTET STRING (SI ZE (8))
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The |l ocal TCID of this RTP connection."”

2= { hprRtpStatusEntry 2 }

hpr Rt pSt at usl ndex OBJECT- TYPE
SYNTAX Unsi gned32 (1..4294967295)
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON
"Tabl e index. This value begins at one and is incremented
when a new entry is added to the table. It is an

i mpl ementati on choi ce whether to run a single counter for
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all entries in the table, or to run a separate counter for

the entries for each RTP connection. In the unlikely event
of a wap, it is assuned that Managenent Stations will have
the ability to order table entries correctly.”

o= { hprRtpStatusEntry 3 }

hpr Rt pSt atusSt art Ti ne OBJECT- TYPE
SYNTAX Dat eAndTi ne
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The time when the path switch began.”

.= { hprRtpStatusEntry 4 }

hpr Rt pSt at usendTi nre OBJECT- TYPE
SYNTAX Dat eAndTi ne
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The time when the path switch was ended, either successfully
or unsuccessfully."

o= { hprRtpStatusEntry 5 }

hpr Rt pSt at usRenmCpNane OBJECT- TYPE
SYNTAX SnaCont r ol Poi nt Name
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Adm nistratively assigned network nane for the renote node of
this RTP connection.”

o= { hprRtpStatusEntry 6 }

hpr Rt pSt at usRemNcel d OBJECT- TYPE

SYNTAX OCTET STRING (SIZE (1..8))

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The renote Network Connection Endpoint (NCE) of this RTP
connection. NCEs identify CPs, LUs, Boundary Functions (BFs),
and Route Setup (RS) conponents.”

.= { hprRtpStatusEntry 7 }

hpr Rt pSt at usRenTci d OBJECT- TYPE
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SYNTAX OCTET STRING (Sl ZE (8))
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The renote TCID of this RTP connection."”

2= { hprRtpStatusEntry 8 }

hpr Rt pSt at usNewRscv OBJECT- TYPE
SYNTAX OCTET STRING (SIZE (0..255))
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The new Route Sel ection Control Vector for this RTP

1997

connection. A zero-length string indicates that no value is
avai |l abl e, perhaps because the inplenmentati on does not save

RSCVs. "
o= { hprRtpStatusEntry 9 }

hpr Rt pSt at usd dRscv OBJECT- TYPE
SYNTAX OCTET STRING (SIZE (0..255))
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The old Route Selection Control Vector for this RTP

connection. A zero-length string indicates that no value is
avai | abl e, perhaps because the inplenentati on does not save

RSCVs. "
2= { hprRtpStatusEntry 10 }

hpr Rt pSt at usCause OBJECT- TYPE
SYNTAX | NTEGER {
ot her (1),
rt pConnFail (2),
| ocLi nkFai |l (3),
remii nkFail (4),
oper Request (5)

MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The reason for the path switch:

ot her (1) - Reason other than those |isted bel ow,

rtpConnFail (2) - RTP connection failure detected,
| ocLinkFail (3) - Local link failure,
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remii nkFail (4) - Renpte |ink

oper Request (5) - Operator requested path switch

2= { hprRtpStatusEntry 11 }

hpr Rt pSt at usLast Attenpt Result OBJECT- TYPE
SYNTAX | NTEGER { successful (1),

i nitiatorMving(2),
di rectorySearchFai |l ed(3),
rscvCal cul ati onFai |l ed(4),
negat i veRout eSet upRepl y(5),
backout Rout eSet upRepl y(6),
ti meoutDuringFirstAttenpt (7),
ot her Unsuccessf ul (8)

}
MAX- ACCESS r ead-only

STATUS current
DESCRI PTI ON

failure (learned from TDUs),

"The result of the |ast conpleted path switch attenpt. |[If the
path switch is aborted in the mddle of a path switch attenpt
because the path switch timer expires, the result of the

previ ous path switch attenpt

The val ues are defined as foll ows:

successful (1)

i nitiatorMving(2) -

di rectorySear chFai | ed(3) -

rscvCal cul ati onFai | ed(4) -

negat i veRout eSet upRepl y(5) -

backout Rout eSet upRepl y( 6) -

Cl ouston & Mbore

St andards Track

is reported.

The final path switch
attenpt was successf ul

The final path switch
attenpt failed because the
initiator is nmobile, and
there was no active link
out of this node.

The final path switch
attenpt failed because a
directory search for the
destinati on node’s CP nane
fail ed.

The final path switch
attenpt failed because an
RSCV to the node contai ning
the renote RTP endpoi nt
coul d not be cal cul at ed.
The final path switch
attenpt failed because route
setup failed for the new
pat h.

The final path switch
attenpt failed because the
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renote RTP endpoint refused
to continue the RTP
connecti on.

timeoutDuringFirstAttenpt(7) - The path switch tiner
expired during the first
path switch attenpt.

ot her Unsuccessf ul (8) - The final path switch
attenpt failed for a reason
ot her than those listed
above. "

2= { hprRtpStatusEntry 12 }

khkkhhhkdhdhdhdhdhdhdhdhdhdhdhddhddhddhddhddhddhddhddhddhddhddhdddhddrrrrrxxx

-- Confornmance i nformation

khkkhhhkdhdhdhdhdhdhdhdhdhdhdhddhdhddhddhddhddhddhddhddhddhddhddddddrrrxrxxx

hpr Conf or mance OBJECT IDENTIFIER ::= { hprMB 2 }
hpr Conpl i ances OBJECT IDENTIFIER ::= { hprConfornmance 1 }
hpr G oups OBJECT I DENTIFIER ::= { hprConformance 2 }

-- Conpliance statenents

hpr Conpl i ance  MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"The conpliance statenment for the SNWPv2 entities that
i mpl ement the HPR M B. "

MODULE -- this nodul e

-- Uncondi tional |y mandatory groups
MANDATORY- GROUPS  {
hpr @ obal Conf G oup,
hpr Anr Rout i ngConf G- oup,
hpr Transpor t User Conf G oup

-- Condi tional Iy mandat ory groups
GROUP  hpr Rt pConf Gr oup
DESCRI PTI ON
"The hprRtpConfGroup is mandatory for HPR i npl ementati ons
supporting the HPR transport tower."

::={ hprConpliances 1}
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-- Units of confornmance
hpr @ obal Conf G oup OBJECT- GROUP
OBJECTS {
hpr NodeCpNane,
hpr Oper at or Pat hSwi t chSuppor t

STATUS current

DESCRI PTI ON
"A collection of objects providing the instrunmentati on of HPR
general information and capabilities.”

2= { hprGoups 1}

hpr Anr Rout i ngConf G oup OBJECT- GROUP
OBJECTS {
hpr Anr sAssi gned,
hpr Anr Count er St at e,
hpr Anr Count er St at eTi ne,
hpr Anr Type,
hpr Anr Qut TgDest ,
hpr Anr Qut TgNum
hpr Anr Packet sRecei ved,
hpr Anr Count er Di sconTi e

}
STATUS current
DESCRI PTI ON
"A collection of objects providing instrumentation for the
node’s ANR routing."

2= { hprGoups 2}

hpr Tr anspor t User Conf G oup OBJECT- GROUP
OBJECTS {
hpr NceType,
hpr NceDef aul t,
hpr Ncel nst ancel d

}
STATUS current
DESCRI PTI ON
"A collection of objects providing information on the users of
the HPR transport known to the node."

2= { hprGoups 3}
hpr Rt pConf Group OBJECT- GROUP
OBJECTS {

hpr Rt pd obeConnSet ups,
hpr Rt pd obeCtr St at e,
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hpr Rt pd obeCtr St at eTi e,
hpr Rt pRenCpNarnre,

hpr Rt pRenm\cel d,

hpr Rt pRenilci d,

hpr Rt pPat hSwi t chTri gger,
hpr Rt pRscv,

hpr Rt pTopi c,

hpr Rt pSt at e,

hpr Rt pUpTi ne,

hpr Rt pLi venessTi ner,

hpr Rt pShor t ReqTi ner,

hpr Rt pPat hSwrTi ner,

hpr Rt pLi venessTi neout s,
hpr Rt pShor t ReqTi neout s,

hpr Rt pMaxSendRat e,
hpr Rt pM nSendRat e,
hpr Rt pCur SendRat e,

hpr Rt pSnRdTr i pDel ay,

hpr Rt pSendPacket s,
hpr Rt pRecvPacket s,
hpr Rt pSendByt es,
hpr Rt pRecvByt es,

hpr Rt pRet r Packet s,

hpr Rt pPacket sDi scar ded,
hpr Rt pDet ect Gaps,

hpr Rt pRat eReqSends,

hpr Rt pOKEr r Pat hSws,

hpr Rt pBadEr r Pat hSws,

hpr Rt pOkQpPat hSws,

hpr Rt pBadOpPat hSws,

hpr Rt pCount er Di sconTi e,

hpr Rt pSt at usSt art Ti e,

hpr Rt pSt at usendTi ne,

hpr Rt pSt at usRen\cel d,

hpr Rt pSt at usRenici d,

hpr Rt pSt at usRenCpNane,

hpr Rt pSt at usNewRscv,

hpr Rt pSt at usd dRscv,

hpr Rt pSt at usCause,

hpr Rt pSt at usLast At t enpt Resul t
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STATUS current

DESCRI PTI ON
"A collection of objects providing the instrumentation for RTP
connection end points."

2= { hprGoups 4}
-- end of conformance statenent
END
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8. Security Considerations
In nost cases, MBs are not thenselves security risks; if SNW
security is operating as intended, the use of a MB to view

i nformati on about a system or to change sone paraneter at the
system is a tool, not a threat.
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None of the read-only objects in the HPR M B reports a password, user
data, or anything else that is particularly sensitive. Sone
enterprises viewtheir network configuration itself, as well as

i nformati on about network usage and perfornance, as corporate assets;
such enterprises may wish to restrict SNMP access to nost of the
objects in the MB.

One read-wite object in the MB can affect network operations:

o] hpr Rt pPat hSwi t chTrigger: Setting this object to ’'sw tchPat hNow
triggers an imedi ate path switch attenpt. An HPR path swtch
does not itself disrupt the SNA sessions using the RTP
connection undergoing the path switch. However, frequent path
swi tches for many RTP connections can have an adverse inpact on
overal | network perfornmance.

It is recormended that SNMP access to this object be restricted.

O her read-write objects control the gathering of network
managenent data; controlling access to these objects is |ess
critical.
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10. Full Copyright Statenent
Copyright (C) The Internet Society (1997). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |Ianguages other than
Engli sh.

The limted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.
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