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1. Abstract

This meno defines a portion of the Managenent |nformation Base (M B)
for use with network managenent protocols in the Internet comunity.
In particular, it describes objects used for nanagi ng ATM based

i nterfaces, devices, networks and services.

This meno replaces RFC 1695 [24]. Changes relative to RFC 1695 are
sunmari zed in the MB nodul e s REVI SI ON cl ause.

Textual Conventions used in this MB are defined in [6] and [19].
2. The SNMP Network Managenent Franework

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

0 An overall architecture, described in RFC 2271 [1].

0 Mechani sns for describing and nanmi ng objects and events
for the purpose of managenment. The first version of this
Structure of Managenent Information (SM) is called SMvl and
described in STD 16, RFC 1155 [2], STD 16, RFC 1212 [3] and RFC
1215 [4]. The second version, called SMv2, is described in RFC
1902 [5], RFC 1903 [6] and RFC 1904 [7].

0 Message protocols for transferring managenent information. The
first version of the SNWP nessage protocol is called SNMPvl and
described in STD 15, RFC 1157 [8]. A second version of the SNW
message protocol, which is not an Internet standards track
protocol, is called SNWv2c and described in RFC 1901 [9] and
RFC 1906 [10].
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The third version of the nessage protocol is called SNMWPv3 and
described in RFC 1906 [10], RFC 2272 [11] and RFC 2274 [12].

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

0 A set of fundanental applications described in RFC 2273 [14] and
the vi ew based access control mechani smdescribed in RFC 2275
[15].

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

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

3. ATM Ter mi nol ogy

Sonme basic ATMterm nol ogies are described in this section to
facilitate defining the ATM nanaged obj ects.

3.1. VCL/VPL and VCC/ VPC

There are two distinct types of ATMvirtual connections: Virtual
Channel Connections (VCCs) and Virtual Path Connection (VPCs). As
shown in Figures 1 and 2, ATMvirtual connections consist of
concatenated series of virtual links which forns a path between two
end points, with each concatenation occurring at an ATM switch.
Virtual links of VCCs are called Virtual Channel Links (VCLs).
Virtual links of VPCs are called Virtual Path Links (VPLs). The VC
and VPI fields in the ATM cell header associate each cell of a VCC
with a particular VCL over a given physical link. The VPI field in
the ATM cell header associates each cell of a VPC with a particul ar
VPL over a given physical link. Switches route cells between VCLs
(or VPLsS) via a cross-connect function according to the cells’

VCl /VPI (or VPI) val ues.
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R VCC----m s s mmmm e e e - >
| ATM | | ATM |
| X- Connect | | X- Connect |
VCL1 | Poi nt | VCL2 | Poi nt | VCL3
O ---o--- |- X |- REREE EEREP SRR |- o
| | | |
ATM Swi t ch ATM Swi t ch
Figure 1: Virtual Channel Links and
Virtual Channel Connection
e VPG - - e mmm e >
| ATM | | ATM |
| X- Connect | | X- Connect |
VPL1 | Poi nt | VPL2 | Poi nt | VPL3
O---n---- |- X EEEREEE |----- |- X EEEREEE 0
| | | |
ATM Swi t ch ATM Swi t ch
Figure 2: Virtual Path Links and
Virtual Path Connection

A single ATM end-system or switch does not support the whole end-to-
end span of a VCC (or VPC). Rather, multiple ATM end-systens and/ or
swi tches each support one piece of the VCC (or VPC). That is, each
ATM end-system (or ATM switch) at one end of the VCC/ VPC supports its
end of the VCC/VPC plus the VCL or VPL on its external interface, and
each switch through which the VCCO VPC passes supports the pair of
VCLs/ VPLs on its external interfaces as well as the cross-connection
of those VCLs/VPLs. Thus, the end-to-end managenent of a VCC or VPC
is achieved only by appropriate managenent of its individual pieces

i n conbi nati on.

Not e that for managenent purposes, an ATM network nay be viewed as a
large distributed switch by hiding all the network’s internal
connectivity as being internal to the distributed switch (as shown in
Figure 2a). This nodel may for exanple be used for Custoner Network
Managenment (CNM) pur poses.
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Fi gure 2a: ATM Network nodel ed as a | arge distributed
switch

A VCC has a set of traffic characteristics (i.e., bandw dth
paraneters, service category paraneters, etc.). VCLs inherit their
traffic characteristics fromthe VCC of which they are a part. VCCs
are bi-directional by definition. However, the traffic paranmeters in
the two directions of a connection can be symmetric or asynmmetric,
i.e., the two directions can have the sane or different traffic
flows. A uni-directional traffic flow across a VCC is achi eved by
assigning a zero bandwidth in one direction. Note that in addition
to the bandwi dth required by the user traffic flow, bandwidth is al so
required for OAM cell flows, even for the zero-bandw dth direction of
a uni-directional connection. These sanme principles apply to VPCs.

3.2. PVC, SVC and Soft PVC

A Permanent Virtual Connection (PVC) is a provisioned VCC or VPC. A
Swi tched Virtual Connection (SVC) is a switched VCC or VPC that is
set up inreal-tine via call set-up signaling procedures. A PVC (or
an SVC) can be a point-to-point, point-to-nultipoint, or mnultipoint-
to-multipoint VCC or VPC. A Soft PVC is a connection of which
portions are switched, while other portions are permanent (see Figure
3 and [22]).

pvc| ATM |svc svc | ATM |svc svc | ATM | pvc

cee-] SWitCh [---eomoann- | Switch |-----c-mn-- | Switch |----

Figure 3: An exanple of a Soft PVC
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3.3. Traffic Managenent Paraneters
3.3.1. Traffic Policing and Traffic Shaping Paraneters

In order to allocate resources fairly anong different users, sone
networks police traffic at resource access points. The traffic
enforcenent or policing taken at a UNI is called Usage Paraneter
Control (UPC) and is conceptually activated on an incom ng VCL or VPL
as shown in Figure 4. The use of the traffic enforcer at the ingress
of the connection is to make sure that the user traffic does not
exceed the negotiated traffic paraneters such as the peak cell rate
associated with a specific traffic descriptor type.

UNI | ATM | NNI | ATM | UNI

| | switch | | | switch | |
O<---]---->X(UPC) | <----]------ >| (UPC) X<- - - - - | --->0

| VCL | | | vaL | | VCL |

Figure 4: An Exanple of a UPC

In addition, traffic shaping nmay be perfornmed on an outgoing VPL or
VCL at a given ATMinterface. The function of the ATMtraffic
shaper, conceptually either at the source or an egress point of the
connection, is to snmooth the outgoing cell traffic inter-arriva
time. |If policing or shaping is not perfornmed then the policing or
shaping algorithmis not activated.

3.3.2. Cell Loss Priority

To prioritize traffic during resource congestion, ATMcells are
assigned one of the two types of Cell Loss Priority (CLP), CLP=0 and
CLP=1. ATMcells with CLP=0 have a higher priority in regard to cel
|l oss than ATMcells with CLP=1. Therefore, during resource
congestions, CLP=1 cells are dropped before any CLP=0 cell is

dr opped.

3.3.3. QS dass
RFC1695 specified that one of a nunber of Quality of Service (QS)
classes is assigned to a VCC or VPC by associating the object

atnTraf fi cQpSC ass with each VCL or VPL. However, new insights in
ATM traffic management have caused this object to be deprecated
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3.3.4. Service Category

Repl aci ng QS C ass, VPLs and VCLs are qualified in terns of their
service category (atnServiceCategory). Wen properly configured, VCLs
(or VPLs) concatenated to forma VCC (or VPC) will all have the sane
service category class as that of the VCC (or VPC).

3. 4. Max Active and Max Current VPl and VCl Bits

A manager may w sh to configure the maxi num nunber of VPI and VC
bits that can be used to identify VPIs and VCls on a given ATM
interface. This value can be |less than or equal to the maxi num
nunber of bits supported by the interface hardware, and is referred
toin the MB as the Max Active VPl Bits and Max Active VCl Bits.

However, a manager may not be able to configure the Max Active Bits
on both ends of an ATMIink. For exanple, the nmanager nmay not be
all owed wite access to the peer’'s MB, or there may be hardware
limtations on the peer device. Therefore, the two ATM devi ces nmay
use LM to negotiate "Max Current"” VPl and VCI bits, which is the
maxi mum nunber of bits that both interfaces are willing to support.
This is illustrated in Figure 5. The relationship between the
different paraneters is illustrated in Figure 6. Note that if ILM
negotiation is not supported, then the devices have no choice but to
use the configured Max Active bits, and assune that it has been
configured to the sanme value on both ends of the Iink.

| ATM | IF a IFb]|] ATM | IFc IFd]| ATM |
| Device [-------------- | Device [-------------- | Device |

IF a: Max Active VPI Bits = 6 (configured)
Max Current VPl Bits (negot i at ed)

1
o

IF b: Max Active VPI Bits = 8 (configured)
Max Current VPI Bits (negoti at ed)

I
()]

IF c: Max Active VPI Bits = 8 (configured)
Max Current VPl Bits (negot i at ed)

1
(o6}

IF d: Max Active VPI Bits = 8 (configured)
Max Current VPI Bits (negoti at ed)

I
(o]
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4.

1.

(between IF a and IF b, the mninmum of the two configured
"Max Active VPI Bits" is 6, so both interfaces set their
"Max Current VPI Bits" to 6. Since IF c and |F d both
are configured with "Max Active VPl Bits" of 8, they

set their "Max Current VPl Bits" to 8.)

Figure 5
VBB LSB
oo s o e e e e e e e e e e e e e e e e e a oo +
| | | | |
T +
N N N N
1 | | |
Max bits Max Bits Max Max
supported supported Active (config.) current (negotiated)
by M B by h/w Bits Bits
Fi gure 6

Overvi ew

ATM managenent objects are used to nanage ATM i nterfaces, ATM virtual
links, ATM cross-connects, AAL5 entities and AAL5 connecti ons
supported by ATM hosts, ATM switches and ATM networks. This section
provi des an overvi ew and background of how to use this MB and ot her
potential MBs for this purpose.

The purpose of this neno is primarily to nmanage ATM PVCs. ATM SVCs
are also represented by the nmanagenent information in this MB.
However, full managenment of SVCs nmay require additional capabilities
whi ch are beyond the scope of this meno.

Backgr ound

In addition to the M B nodul e defined in this meno, other M B nodul es
are necessary to nanage ATMinterfaces, |inks and cross-connects.
Exanpl es include MB Il for general system and interface managenent
[16][17], the DS3 or SONET M Bs for nmanagenment of physical

interfaces, and, as appropriate, MB nodul es for applications that
make use of ATM such as SMDS. These M B nodul es are outside the
scope of this specification.

The current specification of this ATM MB is based on SNWv2-SM .
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4.2. Structure of the MB
The managed ATM objects are arranged into the follow ng tables:

(1) ATMinterface configuration table

(2) ATMinterface DS3 PLCP and TC subl ayer tables

(3) ATMtraffic paraneter table

(4) ATMinterface virtual link (VPL/VCL) configuration
tabl es

(5) ATM VP/VC cross-connect tables

(6) AAL5 connection performance statistics table

Not e that, nmnaged objects for activation/deactivation of OAM cell
flows and ATMtraps notifying virtual connection or virtual link
failures are outside the scope of this neno.

4.3. ATMInterface Configuration Table

This table contains information on ATM cell |ayer configuration of
local ATMinterfaces on an ATM device in addition to the information
on such interfaces contained in the ifTable.

4.4. ATMInterface DS3 PLCP and TC Layer Tabl es

These tabl es provide perfornance statistics of the DS3 PLCP and TC
subl ayer of local ATMinterfaces on a nanaged ATM device. DS3 PLCP
and TC subl ayer are currently used to carry ATM cells respectively
over DS3 and SONET transm ssion paths.

4.5, ATM Virtual Link and Cross-Connect Tabl es

ATM virtual link and cross-connect tables nodel bi-directional ATM
virtual links and ATM cross-connects. The ATM VP/VC |ink tables are
i npl emented in an ATM host, ATM switch and ATM network. The ATM

swi tch and ATM network al so inpl enent the ATM VP/VC cross-connect
tables. Both Iink and cross-connect tables are inplenented in a
carrier’'s network for Custoner Network Management (CNM purposes.

The ATMvirtual link tables are used to create, delete or nodify ATM
virtual links in an ATM host, ATM switch and ATM network. ATM
virtual link tables along with the cross-connect tables are used to

create, delete or nodify ATM cross-connects in an ATM switch or ATM
network (e.g., for CNM purposes).

For a PVC, the cross-connect between two VPLs is represented in the

at mvpCr ossConnect Tabl e of the ATM M B, indexed by the
at mipl Cr ossConnect Il dentifier values for the two VPLs, and the cross-
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rconnect between two VCLs is represented in the
at mVcCr ossConnect Tabl e of the ATM M B, indexed by the
at mvcl CrossConnect Il dentifier values for the two VCLs.

For an SVC or Soft PVC the VPL and VCL tables defined in this neno
are used. Hoewever, for an SVC or Soft PVC the cross-connect between
two VPLs is represented in the atnBvcVpCrossConnect Tabl e of the
ATM2- M B, indexed by the atnvpl CrossConnectldentifier values for the
two VPLs, and the cross-connect between two VCLs is represented in

t he at nSBvcVcCrossConnect Tabl e of the ATM2-M B, indexed by the

at mvcl CrossConnectl dentifier values for the two VCLs.

Not e: The ATM2-M B nodul e was being defined in a separate nenp at the
time of this publication. Please consult the RFC directory for an
exact reference.

5. Application of MBIl to ATM
5.1. The System G oup

For the purposes of the sysServices object in the System G oup of MB
Il [16], ATMis a data link layer protocol. Thus, for ATM switches
and ATM networ ks, sysServices will have the value "2".

5.2. The Interface G oup

The Interfaces Group of MB Il defines generic managed objects for
managi ng interfaces. This nmeno contains the nedi a-specific
extensions to the Interfaces Group for managi ng ATM i nterfaces.

This meno assunes the interpretation of the Interfaces Goup to be in
accordance with [17] which states that the interfaces table (ifTable)
contains informati on on the nmanaged resource’s interfaces and that

each sub-layer below the internetwork | ayer of a network interface is

considered an interface. Thus, the ATMcell layer interface is
represented as an entry in the ifTable. This entry is concerned with
the ATM cell layer as a whole, and not with individual virtual

connecti ons which are nanaged via the ATM specific nanaged objects
specified in this menbo. The inter-relation of entries in the ifTable
is defined by Interfaces Stack G oup defined in [17].

5.2.1. Support of the ATM Cell Layer by ifTable

Some specific interpretations of ifTable for the ATM cel | |ayer
foll ow.
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bj ect Use for the generic ATM I ayer

i flndex Each ATM port is represented by an ifEntry.
i f Descr Description of the ATMinterface.
i f Type The value that is allocated for ATMis 37.

i f Speed The total bandwidth in bits per second
for use by the ATM I ayer

i f PhysAddress The interface’s address at the ATM protoco

subl ayer; the ATM address whi ch woul d be used as the val ue
of the Called Party Address Information Element (IE) of a
signalling message for a connection which either:
- would terminate at this interface, or
- for which the Called Party Address | E

woul d need to be replaced by the Called Party SubAddress

| E before the nessage was forwarded to any other

i nterface.
For an interface on which signalling is not supported,
then the interface does not necessarily have an address,
but if it does, then ifPhysAddress is the address which
woul d be used as above in the event that signalling were
supported. If the interface has nultiple such addresses,
then ifPhysAddress is its primary address. If the
interface has no addresses, then ifPhysAddress is an octet
string of zero length. Address encoding is as per [20].
Not e that addresses assigned for purposes other than those
|isted above (e.g., an address associated with the service
provi der side of a public network UNI) nay be represented
t hrough at m nterfaceSubscr Addr ess.

i f Adm nStatus See [17].

i f Oper St at us Assunmes the value down(2) if the ATM cel
| ayer is down.

i f Last Change See [17].

iflnCctets The nunber of received octets over the
interface, i.e., the nunber of received, assigned cells
mul tiplied by 53.

i fQutCctets The nunber of transmtted octets over the interface,

i.e., the nunber of transmitted, assigned cells multiplied
by 53.
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iflnErrors The nunber of cells dropped due to uncorrectabl e HEC
errors.

i f1 nUnknownProt os The nunber of received cells discarded during cel
header validation, including cells with unrecognized
VPI/VCl values, and cells with invalid cell header
patterns. |If cells with undefined PTlI values are
di scarded, they are also counted here.

ifQutErrors See [17].

i f Name Textual nane (unique on this system) of the
interface or an octet string of zero |ength.

i fLi nkUpDownTr apEnabl e Default is disabled (2).
i f Connect or Pr esent Set to false (2).
i fH ghSpeed See [17].

i fHCI nCctets The 64-bit version of iflnCctets; supported
if required by the conpliance statenments in [17].

i fHCQut Cctets The 64-bit version of ifQutQctets; supported
if required by the conpliance statenments in [17].

ifAlias The non-volatile "alias’ name for the interface
as specified by a network manager.

6. Support of the AAL3/4 Based Interfaces
For the nmanagenment of AAL3/4 CPCS | ayer, see [18].
7. Support of the AAL5 Managed (bjects

Support of AAL5 managed objects in an ATM switch and ATM host are
descri bed bel ow

7.1. Managing AAL5 in a Switch
Managi ng AAL5 in a switch invol ves:

(1) perfornance nmanagenent of an AALS5 entity as
an internal resource in a switch

(2) performance managenent of AALS5 per virtual connection
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AALS5 in a switch is nodeled as shown in Figure 7 and 8. AAL5 will be
managed in a switch for only those virtual connections that carry
AAL5 and are term nated at the AALS5 entity in the switch. Note that,
the virtual channels within the ATM UNIs carrying AAL5 will be
switched by the ATM switching fabric (termed as ATM Entity in the
figure) to the virtual channels on a proprietary internal interface
associated with the AAL5 process (terned as AALS Entity in the
figure). Therefore, performance nanagenment of the AAL5 resource in
the switch will be nodel ed using the ifTable through an internal
(pseudo- ATM virtual interface and the AAL5 performance managenent
per virtual connection will be supported using an additional AAL5
connection table in the ATM MB. The associ ation between the AALS

virtual link at the proprietary virtual, internal interface and the
ATMvirtual link at the ATMinterface will be derived fromthe
virtual channel cross-connect table and the virtual channel 1ink

table in the ATMMB. Note that for the proprietary virtual interface
the traffic transmt and receive conventions in the virtual channel
link table are as foll ows:

Transmitting traffic: ATMEntity ---> AAL5 Entity
Receiving traffic: ATM Entity <--- AAL5 Entity

I I

I I

I I AALS | I

| | Entity | |

I I

I I I

I Prop. Virtual Interface

I I I

I I

I | ATM I I

| | Entity | |

I I

|

N
---------------- ATM UNI s

Figure 7: Mbdel of an AALS5 Entity in a Switch
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Figure 8: AALS5 Entity’'s Interface Stack in a Switch

AALS

Prop. Virtua

Interface

7.2. Managi ng AAL5 in a Host

Managi ng AAL5 in a host
as shown in Figure 9 and 10.
over the ATM subl ayer.

as defined in Section 10. 3.

AALS |
Entity |

ATM |
Entity |

Fi gure 9: Mbdde

I

I
—l_

I

I

\'

of an AAL5 Entity in a Host

_ ATM UNI

AALS

ATM Layer

Physi cal Layer

February 1999

i nvol ves managi ng the AAL5 subl ayer interface
The AAL5 subl ayer is stacked directly
The ifTable is applied to the AAL5 subl ayer

Figure 10: AAL5 Entity's Interface Stack in a Host
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7.3. Support of AAL5 by ifTable

The AALS5 entity in an ATM device (e.g., switch or host) is managed
using the ifTable. There are additional counters specified for AALS5
than those specified in the ATMB-1Cl docunent [21]. Specific
interpretations of ifTable for the AAL5 CPCS | ayer are as foll ows.

bj ect Use for AAL5 CPCS | ayer entity

i flndex Each AALS5 entity is represented by an ifEntry.
i fDescr Description of the AALS entity.
ifType The value that is allocated for AAL5 is 49.
ifMu Set to the |largest PDU size for the
AALS5 CPCS | ayer that can be processed
by the AALS5 entity.
i fSpeed Set to O.
i f PhysAddr ess An octet string of zero |ength.
i f Adm nSt at us See [17].

i f Oper St at us Assumes the value down(2) if the AALS
| ayer is down.

i f Last Change See [17].
iflnCctets The nunber of received AAL5 CPCS PDU oct et s.

i fQutCctets The nunber of AAL5 CPCS PDU octets
transnmtted.

i flnUcast Pkts The nunber of received AAL5 CPCS PDUs passed
to a higher-1layer.

i fQut Ucast Pkts The number of AAL5 CPCS PDUs received froma
hi gher -1 ayer for transm ssion.
[Note: The number of AAL5 PDUs actually
transmitted is the nunber received froma
hi gher-layer for transm ssion mnus any which
are counted by ifQutErrors and ifCutDi scards.]
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iflnErrors Nunmber of errored AAL5 CPCS PDUs recei ved.
The types of errors counted include CRC-32 errors,
SAR tinme-out errors, and oversized SDU errors.

i fl nUnknownProtos Set to O.

i flnD scards Nunmber of recei ved AAL5 CPCS PDUs di scarded.
Possi bl e reason may be input buffer overflow.

ifQutErrors Nunmber of AAL5 CPCS PDUs that coul d not
be transmtted due to errors.

i f Qut Di scards Nunmber of AAL5 CPCS PDUs received for
transni ssion that are discarded.
Possi bl e reason nmay be output buffer
overfl ow.

iflnMulticastPkts Set to O.

i flnBroadcast Pkts Set to O.

ifQutMulticastPkts Set to O.

i f Qut Broadcast Pkts Set to O.

i f Name Textual nanme (unique on this system of the
AAL5 entity or an octet string of zero |ength.

i f H ghSpeed Set to O.

i f ConnectorPresent Set to false (2).

i fProm scuousMbde Set to false(2).

i fLi nkUpDownTr apEnabl e Default is disabled (2).

i fAlias The non-volatile "alias’ nanme for the interface
as specified by a network manager.

7.4. Support of Proprietary Virtual Interface by ifTable
Specific interpretations of ifTable for the proprietary virtual,

internal interface associated with an AAL5 entity in an ATM switch
are as follows.

Tesi nk St andards Track [ Page 16]



RFC 2515 ATM Managenent Objects February 1999

bj ect Use for proprietary virtual, internal interface
associated with AAL entities

i flndex Each proprietary virtual, internal interface
associated with AAL entities is represented by an
i fEntry.

i fDescr Description of the proprietary virtual, interna

interface associated with AAL entities.

i f Type The value that is allocated for proprietary
virtual, internal interface is 53

i fSpeed See [17]. Set to O if the speed is not
known.

i f PhysAddr ess See [17]. An octet string of zero length
if no address is used for this interface.

i f Adm nSt at us See [17].
i f Oper St at us See [17].
i f Last Change See [17].

i f Narre Textual nanme (unique on this system) of the
interface or an octet string of zero |ength.

i f H ghSpeed See [17]. Set to O if the speed is not known.
i fConnectorPresent Set to false (2).
i fLi nkUpDownTr apEnabl e Default is disabled (2).

i fAlias The non-volatile "alias’ nane for the interface
as specified by a network nanager.

7.5. AAL5 Connection Performance Statistics Table
An AAL5 connection table is used to provide AAL5 perfornmance

information for each AAL5 virtual connection that is term nated at
the AAL5 entity contained within an ATM switch or host.
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8.

ATM Managenent Objects

ILM MBs and the ATM Managed bjects

Febr

uary 1999

The ILM MBs are specified by the ATM Forum as a set of several

M Bs, all

currently defined in the ILM Specification [23].

The I LM

protocols and MBs all ow two connected ATM I nterface Managenent

Entities (I MES) to exchange bi-directional

par anet ers,

facilitate auto-configuration between ATM peer entities. Th
of the ATM managenent functions by the ILM MBs and those contained
in this meno are conpared in Table 1.

"I'LM M Bs"

supported by the LM M Bs.

In this table,
columm indicates that the managenent functions are
The parent hesi zed nunbers in the "This

" yesu

mainly to

e support

in the

mend" col unm correspond to the sets of tables enunerated in Section

6. 2.

For that subset of nanagenent
this nmeno have in conmon,
semanti cs and synt ax,
identified using different OBJECT | DENTI FI ERs.

i denti cal

informati on which the LM M Bs and

every effort has been nade to retain

even though the M B objects are

Table 1 - Structuring of ATM Managed Objects
| | This [ 1LM |
ATM Mgnt . I nf. | ATM Managed Obj ects | meno | M Bs|
| | | |
Local Interface Information:
ATM interface:| (1) port identifier | ATM M B |
physi cal layer| (2) physical transm ssion types | (1)*|yes |
configuration | (3) operational status [MB Il | * |
| (4) administrative status | | ** |
| (5) last change status | | |
ATMinterface:| (1) active VPI/VC fields | ATM M B |
cell layer | (2) maxi mum nunber of VPCs/VCCs | (1) |yes |
configuration | (3) configured VPCs/VCCs | | ** |
| (4) ILM VPI/VC val ues | | |
| (5) Neighbor systeminfo | | |
| (6) Max. nunber of VPI/VClI bits | | yes |
| (7) ATM Subscribed Address | | |
ATMinterface:| (1) received/transmtted cells | |
cell layer | (2) cells with HEC error IMB Il |yes |

per f or mance

| (3) cell

header validation errors| |

Tesi nk
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ATMinterface:| (1) DS3 PLCP severely errored | |
PLCP & TC | fram ng seconds | |
| ayer | (2) DS3 PLCP unavail abl e seconds | |
per f or mance | (3)DS3 PLCP alarm state | | |
| (4)out of cell delineation events| |
| (5) TC alarm state | |

VP/ VC | i nk:
configuration

1) VPl or VPI/VC val ue
2)VCL or VPL operational status

( ATM M B|
(

(3)VCL/ VPL admi nistrative status

(

(

I I
I | (3,4)|yes
| | | * % %
| (4) VCL/ VPL | ast change status |
| (5)transnit/receive traffic/ |
| service category paraneters |
| (6) AAL type |
| (7)transmit/recei ve AAL5 SDU si ze|
| (8) AAL5 encapsul ation type |
| (9)connection topol ogy type |
| (10)use of call control |

VP/ VC
Cr 0oss-connect:
configuration

(1) cross-connect identifier
(2)port identifier of one
end
(3)port identifier of the other
end
(4) VPl or VPI/VC value
of one end

I I
I I
I I
| | ATM M B
I I
I I
| (5) VPl or VPI/VC val ue of |
I I
I I
I I
I I
I I
I I

(5)

no

t he ot her end
(6) VO VP cross-connect
operational status
(7)VCd VP cross-connect
adm ni strative status

I
I
I
I
I
I
I
I
I
I
I
|
(8)VC VP | ast change status |

VCC AAL5 CPCS | (1) PDUs di scarded for CRC errors |
| ayer: | (2) PDUs di scarded due to |
per f or mance | reassenbly time out | no
| (3)PDUs di scarded due to | arge |
I I

SDUs

AAL5 entity: |(1)received/transmitted PDUs | |
| (2) PDUs di scarded due to | |
| protocol errors [MB Il |no
| (3)a set of configuration/state | |
| par anet ers | |
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*The operational, adnministrative, and | ast change status of the ATM
interface and the physical transmi ssion type shall be supported by
the interface table in MBIl [16][17]. |ILM does not contain the
adm ni strative and | ast change status of the ATMinterface.

** The ILM MB contains read-only objects for various paraneters at
the ATMinterface |evel.

***The |LM M Bs contain | ocal and end-to-end operational status of
the VPC/ VCC segnent. However, it does not contain the VPC/ VCC

adm ni strative and | ast change status and the VCC AAL i nfornmation.
9. Definitions
ATMM B DEFINITIONS ::= BEG N
I MPORTS

MODULE- | DENTI TY, OBJECT- TYPE,
Counter32, Integer32, |pAddress, nib-2
FROM SNWPv2- SM
Di spl ayString, RowStatus, TruthVal ue
FROM SNWPv2- TC
MODULE- COVPLI ANCE, OBJECT- GROUP
FROM SNWVPv2- CONF
I nterfacel ndex, iflndex
FROM | F-M B
At mAddr, At nConnKi nd, At nConnCast Type,
At mSer vi ceCat egory, AtnilrafficDescrParam ndex,
At mpl dentifier, AtnWVcldentifier,
At mVor XAdmi nSt at us, At nVor XLast Change,
At mVor XOper St at us, at nNoC pNoScr
FROM ATM TC- M B;

at MM B MODULE- | DENTI TY

Tesi nk

LAST- UPDATED "9810191200z"
ORGANI ZATI ON "I ETF AToM M B Worki ng G oup”
CONTACT- | NFO
" Kaj Tesink
Postal: Bellcore
331 Newman Springs Road
Red Bank, NJ 07701

Tel : 732-758-5254

Fax: 732-758- 2269

E-mail: kaj @ellcore.conf
DESCRI PTI ON

"This is the MB Mdule for ATM and AAL5-rel at ed
obj ects for nanagi ng ATMinterfaces, ATMvirtual
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i nks, ATM cross-connects, AAL5 entities, and
and AAL5 connections."
REVI SI ON "9810191200Z"
DESCRI PTI ON
"The initial revision of this nodule was published

as RFC 1695. Key revisions include:

0 Textual Conventions and OBJECT | DENTI TI ES have
been noved to a separate M B nodul e.

0 Applicability of objects to PVCs, SVCs and Soft
PVCs has been clarified.

o DEFVAL cl auses have been added.

0 The relationship of iflndex values with different
| ayers and subl ayers related to ATM has been
clarified.

o atnilrafficQsC ass has been deprecated
and replaced with atnServiceCategory.

o atmnterfaceCurrent MaxVpi Bits and
atm nterfaceCurrent MaxVci Bits have been added with
a description on their relationship with other
obj ect s.

o atmnterfaceAddressType and atnl nt erfaceAdm nAddress
have been deprecated and repl aced by
at m nt er f aceSubscr Addr ess.

o atmnterfaceTCAl arnttate has been clarified.

o atmirafficDescrParam ndexNext has been introduced
in order to provide a manager a free
at mrr af fi cDescr Par am ndex val ue.

o The atnilrafficFrameDi scard capability has been added.

0 A connection topol ogy type (atnWpl/Vcl Cast Type) and
a call control type (atnWpl/Vcl ConnKind) have been

added.
o0 aal 2 has been added to atnVvccAal Type."
REVI SI ON "940607224527"
DESCRI PTI ON
"The RFC1695 version of this MB nodule.”
c:={ mb-2 37 }
at mM BObj ects OBJECT IDENTIFIER ::= {atnmM B 1}

-- {atmM Bhj ects 1} has been noved to a separate
-- specification [19].

-- This ATM M B Mdul e consi sts of the follow ng tables:
-- (1) ATMInterface configuration table

-- (2) ATMInterface DS3 PLCP table

-- (3) ATMInterface TC Subl ayer table
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(4)
(5)
(6)

(8)
(9)

ATM Managenent Objects

Atm Traffic Descriptor table

ATM I nterface VPL configuration table

ATM I nterface VCL configuration table

ATM VP Cross Connect table (for PVCs)

ATM VC Cross Connect table (for PVGCs)

ATM I nterface AAL5 VCC performance statistics
tabl e

ATM I nterface Configuration Paranmeters Tabl e

This table contains ATM specific
configuration informati on associated with
an ATMinterface beyond those

supported using the ifTable.

atml nt er f aceConf Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Atm nterfaceConfEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains ATM Il ocal interface

configuration paraneters, one entry per ATM
interface port."

= { atmM BObjects 2 }

atm nterfaceConfEntry OBJECT- TYPE

SYNTAX At mi nterfaceConfEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This list contains ATMinterface configuration

paraneters and state variables and is indexed
by iflndex values of ATMinterfaces."

I NDEX { iflndex }

= { atmnterfaceConfTable 1}

At m nterfaceConfEntry 1= SEQUENCE {
at m nt er f aceMaxVpcs | NTEGER,
at ml nt er f aceMaxVccs | NTEGER,
at m nt er f aceConf Vpcs | NTEGER,
at ml nt er f aceConf Vccs | NTEGER,
atm nt erf aceMaxActiveVpi Bits | NTEGER,
atm nterfaceMaxActiveVci Bits | NTEGER,
atm nterfacell m Vpi At mvpl dent i fier,
atm nterfacell m Vci At mvVcl denti fier,
Tesi nk St andards Track
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atm nt er f aceAddr essType | NTEGER,

atm nt er f aceAdni nAddr ess At mAddr,

atm nt erf aceMyNei ghbor | pAddr ess | pAddr ess,

at m nt er f aceMyNei ghbor | f Nare Di splayString,
atm nterfaceCurrent MaxVpi Bits | NTEGER,

atm nterfaceCurrent MaxVci Bits | NTEGER,

at ml nt er f aceSubscr Addr ess At mAddr
}
atm nt er f aceMaxVpcs OBJECT- TYPE
SYNTAX | NTEGER (0..4096)
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON

"The maxi mum nunber of VPCs (PVPCs and SVPCs)
supported at this ATMinterface. At the ATM UNI,
t he maxi mum nunber of VPCs (PVPCs and SVPCs)
ranges fromO to 256 only."

o= { atmnterfaceConfEntry 1}

at m nt er f aceMaxVccs OBJECT- TYPE

SYNTAX | NTEGER (0. .65536)
MAX- ACCESS read-write

STATUS current

DESCRI PTI ON

"The maxi mum nunber of VCCs (PVCCs and SVCCs)
supported at this ATMinterface."
::={ atm nterfaceConfEntry 2}

atm nt erfaceConf Vpcs OBJECT- TYPE

SYNTAX I NTEGER (0. .4096)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of VPCs (PVPC, Soft PVPC and SVPC)
currently in use at this ATMinterface. It includes

t he nunber of PVPCs and Soft PVPCs that are configured
at the interface, plus the nunber of SVPCs

that are currently established at the

i nterface.

At the ATM UNI, the configured nunber of
VPCs (PVPCs and SVPCs) can range from
0 to 256 only."

::={ atm nterfaceConfEntry 3}

at ml nt er f aceConf Vccs OBJECT- TYPE
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SYNTAX | NTEGER (0. .65536)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of VCCs (PVCC, Soft PVCC and SVCC)
currently in use at this ATMinterface. It includes

t he nunber of PVCCs and Soft PVCCs that are configured
at the interface, plus the nunber of SVCCs
that are currently established at the
interface."
::={ atm nterfaceConfEntry 4}

atm nt erfaceMaxActiveVpi Bits OBJECT- TYPE

SYNTAX | NTEGER (0. .12)
MAX- ACCESS read-write
STATUS current

DESCRI PTI ON

"The maxi num nunber of active VPl bits
configured for use at the ATMinterface.
At the ATM UNI, the maxi mum nunber of active
VPl bits configured for use ranges from
0Oto 8 only."

::={ atm nterfaceConfEntry 5}

atml nt er f aceMaxActiveVci Bits OBJECT- TYPE

SYNTAX | NTEGER (0. . 16)
MAX- ACCESS read-write
STATUS current

DESCRI PTI ON

"The maxi mum nunber of active VCl bits
configured for use at this ATMinterface."
.= { atnmnterfaceConfEntry 6}

atm nterfacel |l m Vpi OBJECT- TYPE

SYNTAX At mvpl dentifier
MAX- ACCESS read-write
STATUS current

DESCRI PTI ON

"The VPI val ue of the VCC supporting
the ILM at this ATMinterface. |f the values of
atm nterfacell m Vpi and atmnterfacellm Vci are
both equal to zero then the ILM is not
supported at this ATMinterface."

DEFVAL { 0 }

o= { atmnterfaceConfEntry 7}

atm nterfacell m Vci OBJECT- TYPE
SYNTAX At mVcl denti fi er
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MAX- ACCESS read-write
STATUS current
DESCRI PTI ON

"The VCI val ue of the VCC supporting
the ILM at this ATMinterface. |If the values of
atm nterfacellm Vpi and atnmnterfacellm Vci are
both equal to zero then the ILM is not
supported at this ATMinterface."

DEFVAL { 16 }

::={ atm nterfaceConfEntry 8}

atm nt erfaceAddr essType OBJECT- TYPE

SYNTAX | NTEGER {
private(l),
nsapE164(2),
nati veE164(3),
ot her (4)

MAX- ACCESS read-only

STATUS deprecat ed

DESCRI PTI ON

"The type of primary ATM address configured
for use at this ATMinterface."
;= { atm nterfaceConfEntry 9 }

-- The atm nterfaceAdm nAddress obj ect has been repl aced by
-- atmnterfaceSubscr Addr ess.

at m nt er f aceAdm nAddr ess OBJECT- TYPE

SYNTAX At mAddr
MAX- ACCESS read-only
STATUS deprecat ed
DESCRI PTI ON

"The primary address assigned for adm nistrative purposes,
for exanple, an address associated with the
service provider side of a public network UNI
(thus, the value of this address corresponds
with the value of ifPhysAddress at the host side).
If this interface has no assigned adm nistrative
address, or when the address used for
adm ni strative purposes is the same as that used
for ifPhysAddress, then this is an octet string of
zero length."

.= { atnminterfaceConfEntry 10 }

at m nt er f aceMyNei ghbor | pAddr ess OBJECT- TYPE

SYNTAX | pAddr ess
MAX- ACCESS read-write
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STATUS current

DESCRI PTI ON

"The | P address of the neighbor system connected to
the far end of this interface, to which a Network
Managenment Station can send SNMP nessages, as |IP
datagrans sent to UDP port 161, in order to access
net wor k managenent infornmation concerning the
operation of that system Note that the val ue
of this object may be obtained in different ways,
e.g., by manual configuration, or through |ILM
interaction with the nei ghbor system™

;= { atnminterfaceConfEntry 11 }

at m nt erf aceMyNei ghbor | f Name OBJECT- TYPE

SYNTAX Di splayString
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"The textual name of the interface on the nei ghbor
systemon the far end of this interface, and to
which this interface connects. |f the nei ghbor
systemis manageabl e t hrough SNMP and supports
the object ifNanme, the value of this object nust
be identical with that of ifNane for the ifEntry
of the I owest |evel physical interface
for this port. |If this interface does not have a
textual name, the value of this object is a zero
length string. Note that the value of this object
may be obtained in different ways, e.g., by nanua
configuration, or through ILM interaction wth
t he nei ghbor system™

o= { atmnterfaceConfEntry 12 }

atm nterfaceCurrent MaxVpi Bits OBJECT- TYPE

SYNTAX | NTEGER (0..12)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The maxi mum nunber of VPI Bits that may
currently be used at this ATMinterface.

The value is the m ni mum of

atm nterfaceMaxActiveVpi Bits, and the

atm nterfaceMaxActiveVpiBits of the interface’s
UNI/ NNl peer.

If the interface does not negotiate with

its peer to determ ne the nunber of VPI Bits
that can be used on the interface, then the
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val ue of this object nust equal
atm nterfaceMaxActiveVpiBits."
::={ atnminterfaceConfEntry 13 }

atm nterfaceCurrent MaxVci Bits OBJECT- TYPE

SYNTAX | NTEGER (0..16)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The maxi num nunber of VCI Bits that may
currently be used at this ATMinterface.
The val ue is the m ni num of

atm nterfaceMaxActiveVciBits, and the

atm nterfaceMaxActiveVci Bits of the interface’'s

UNI/ NNl peer.

If the interface does not negotiate with
its peer to determ ne the nunber of VCI Bits
that can be used on the interface, then the
val ue of this object nust equal
atm nt erfaceMaxActiveVciBits."

::={ atmnterfaceConfEntry 14 }

at ml nt er f aceSubscr Addr ess OBJECT- TYPE

SYNTAX At mAddr
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON

"The identifier assigned by a service provider
to the network side of a public network UN .

February 1999

If this interface has no assigned service provider
address, or for other interfaces this is an octet string

of zero length."
::={ atm nterfaceConfEntry 15 }

-- The ATM Interface DS3 PLCP Tabl e

-- This table contains the DS3 PLCP configuration and

-- state paraneters of those ATMinterfaces

-- which use DS3 PLCP for carrying ATM cells over DS3.

atm nterfaceDs3Pl cpTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Atm nterfaceDs3Pl cpEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains ATMinterface DS3 PLCP
paraneters and state variables, one entry per
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ATM interface port."
.= { atnM Bbj ects 3}

atm nt erfaceDs3Pl cpEntry OBJECT- TYPE

SYNTAX At m nterfaceDs3Pl cpEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This list contains DS3 PLCP paraneters and

state variables at the ATMinterface and is

i ndexed by the iflndex value of the ATMinterface."
| NDEX { iflndex }
.= { atnm nterfaceDs3Pl cpTabl e 1}

At m nterfaceDs3Pl cpEntry i1 = SEQUENCE {
at m nt er f aceDs3Pl cpSEFSs Count er 32,
atm nt erfaceDs3Pl cpAl arnState | NTEGER,
at m nt er f aceDs3Pl cpUASs Count er 32

}

atm nt erf aceDs3Pl cpSEFSs OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The nunber of DS3 PLCP Severely Errored Franing
Seconds (SEFS). Each SEFS represents a
one-second interval which contains
one or nore SEF events."

.= { atnm nterfaceDs3Pl cpEntry 1}

atm nt er f aceDs3PI cpAl ar nt at e OBJECT- TYPE

SYNTAX | NTEGER {
noAl arm( 1),
recei vedFar EndAl ar n( 2),
i ncom ngLOF(3)
}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This variable indicates if there is an

al arm present for the DS3 PLCP. The val ue
recei vedFar EndAl arm neans that the DS3 PLCP
has received an inconing Yell ow

Si gnal, the value incom ngLOF neans t hat

the DS3 PLCP has declared a | oss of frame (LOF)
failure condition, and the value noAl arm
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means that there are no al arns present.
Transition fromthe failure to the no alarmstate
occurs when no defects (e.g., LOF) are received
for more than 10 seconds."

::={ atm nterfaceDs3Pl cpEntry 2}

atm nterfaceDs3Pl cpUASs OBJECT- TYPE

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

"The counter associated with the nunber of
Unavai | abl e Seconds encountered by the PLCP."
.= { atnmnterfaceDs3Pl cpEntry 3}

-- The ATM Interface TC Subl ayer Tabl e

-- This table contains TC subl ayer configuration and
-- state paraneters of those ATMinterfaces

-- which use TC subl ayer for carrying ATM cells over
-- SONET/ SDH or DS3.

atnm nterfaceTCTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Atm nterfaceTCEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains ATMinterface TC
Subl ayer paraneters and state vari abl es,
one entry per ATMinterface port."

::={ atnM Bbj ects 4}

atm nterfaceTCEntry OBJECT- TYPE

SYNTAX Atm nterfaceTCEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"This list contains TC Subl ayer paraneters
and state variables at the ATMinterface and is
i ndexed by the iflndex value of the ATMinterface."
I NDEX {iflndex }
o= { atminterfaceTCTabl e 1}

Atm nterfaceTCEntry i1 = SEQUENCE {

at m nt er f aceOCDEvent s Count er 32,
atm nt erf aceTCAl ar nft at e | NTEGER
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}
atml nterf aceOCDEvents OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of tines the Qut of Cell
Del i neation (OCD) events occur. |f seven

consecutive ATM cel | s have Header Error
Control (HEC) violations, an OCD event occurs.
A hi gh nunber of OCD events nmy indicate a
problemw th the TC Subl ayer."

.= { atnnterfaceTCEntry 1}

atm nterfaceTCAl arnft at e OBJECT- TYPE

SYNTAX | NTEGER {
noAl arn( 1),
| cdFai |l ure(2)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This variable indicates if there is an
alarm present for the TC Sublayer. The val ue
| cdFai lure(2) indicates that the TC Subl ayer
is currently in the Loss of Cell Delineation
(LCD) defect mamintenance state. The val ue
noAl arm(1) indicates that the TC Subl ayer
is currently not in the LCD defect
mai nt enance state."

o= { atminterfaceTCEntry 2}

-- ATM Traffic Descriptor Paraneter Table

-- This table contains a set of self-consistent
-- ATMtraffic parameters including the
-- ATMtraffic service category.

-- The ATMvirtual link tables (i.e., VPL and VCL tabl es)
-- will use this ATM Traffic Descriptor table

-- to assign traffic paraneters and service category

-- to the receive and transnit directions of

-- the ATMvirtual links (i.e., VPLs and VCLs).

-- The ATM VPL or VCL table will indicate a row

-- in the atnilrafficDescrParanmlabl e

-- using its atnirafficDescrParam ndex val ue.
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-- The managenent application can then conpare a set of
-- ATMtraffic paraneters with a single val ue.

-- If no suitable row(s) in the atnirafficDescrParaniabl e
-- exists, the manager mnmust create a newrow(s) in this
-- table. If such a rowis created, agent checks the

-- sanity of that set of ATMtraffic parameter val ues.

-- The manager may use at miraffi cDescr Param ndexNext
-- in order to obtain a free atnilraffi cDescr Par anl ndex
-- val ue.

-- \When creating a new row, the paranmeter val ues
-- will be checked for self-consistency.
-- Predefined/tenplate rows nmay be support ed.

-- Arowin the atmirafficDescrParaniTabl e is del eted
-- by setting the atniraffi cDescr RowStatus to destroy(6).

-- The agent will check whether this rowis still in use
-- by any entry of the atnWVpl Tabl e or atnVcl Tabl e.

-- The agent denies the request if the rowis still in
-- use.

-- The ATM Traffic Descriptor Paraneter Table

at mlr af fi cDescr Par anifabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At nmTrafficDescrParanEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains information on ATMtraffic
descriptor type and the associ ated paraneters.”
::={ atnM BObj ects 5}

at mrr af fi cDescr Par anEntry OBJECT- TYPE

SYNTAX At mTr af fi cDescr ParanEnt ry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This list contains ATMtraffic descriptor
type and the associ ated paraneters.”
| NDEX {atnmirafficDescrParan ndex}
c:={ atnirafficDescrParanTabl e 1}

At mTr af fi cDescr Par anEnt ry i1 = SEQUENCE {
at nilr af fi cDescr Param ndex At nilr af fi cDescr Par anl ndex,
atmrr af fi cDescr Type OBJECT | DENTI Fl ER,
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at mrr af fi cDescr Par aml I nt eger 32,

at mlr af fi cDescr Par an® I nt eger 32,

at mir af fi cDescr Par anB I nt eger 32,

at mirr af f i cDescr Par ami I nt eger 32,

at mrr af f i cDescr Par anb I nt eger 32,

atmrr af fi cQoSC ass | NTEGER,

at mTr af fi cDescr RowSt at us Rowst at us,

at nSer vi ceCat egory At nSer vi ceCat egory,
at mrr af fi cFranmeDi scard Trut hval ue

}

at mir af fi cDescr Par aml ndex OBJECT- TYPE
SYNTAX At nilr af fi cDescr Param ndex (1..2147483647)

MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This object is used by the virtual Iink

table (i.e., VPL or VCL table)
to identify the row of this table.
Wien creating a newrow in the table
the value of this index nay be obtained
by retrieving the value of
at mrr af fi cDescr Par am ndexNext . "

.= { atnmlrafficDescrParanEntry 1}

at nTr af fi cDescr Type OBJECT- TYPE

SYNTAX OBJECT | DENTI FI ER
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"The value of this object identifies the type
of ATMtraffic descriptor.
The type may indicate no traffic descriptor or
traffic descriptor with one or nore paraneters.
These paraneters are specified as a paraneter
vector, in the correspondi ng i nstances of the
obj ect s:

at nTr af fi cDescr Par ani

at mrr af f i cDescr Par an?

at mirr af f i cDescr Par an8

at mrr af fi cDescr Par amt

at mTr af fi cDescr Par anb. "
DEFVAL { at mNoCd pNoScr }
c:={ atniWrafficDescrParanEntry 2}

at mlr af fi cDescr Paranll OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-create
Tesi nk St andards Track
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STATUS current

DESCRI PTI ON

"The first parameter of the ATMtraffic descriptor
used according to the val ue of
at mrr af fi cDescr Type. "

DEFVAL { O}

.= { atnlrafficDescrParanentry 3}

at mlr af fi cDescr Paran OBJECT- TYPE

SYNTAX | nt eger 32
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The second paraneter of the ATMtraffic descriptor
used according to the val ue of
at mrr af fi cDescr Type. "

DEFVAL { 0}

c:={ atnirafficDescrParanEntry 4}

at mlr af fi cDescr ParanB OBJECT- TYPE

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

"The third parameter of the ATMtraffic descriptor
used according to the val ue of
atmTraf fi cDescr Type. "

DEFVAL { 0}

c:={ atmlrafficDescrParanEntry 5}

at mlr af fi cDescr Par amd OBJECT- TYPE

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

"The fourth paraneter of the ATMtraffic descriptor
used according to the val ue of
at mrr af fi cDescr Type. "

DEFVAL { 0}

::={ atnilrafficDescrParanEntry 6}

at nilr af fi cDescr Par anb OBJECT- TYPE

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

"The fifth parameter of the ATMtraffic descriptor
used according to the val ue of
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atmrr af fi cDescr Type. "
DEFVAL { 0}
c:={ atnilrafficDescrParanEntry 7}

atmiraf fi cQSC ass OBJECT- TYPE

SYNTAX | NTEGER (0. . 255)
MAX- ACCESS read-create
STATUS deprecat ed
DESCRI PTI ON

"The value of this object identifies the QS d ass.
Four Service classes have been
specified in the ATM Forum UNI Speci ficati on:
Service CUass A Constant bit rate video and

Circuit enulation

Service Cass B: Variable bit rate video/audio
Service Cass C. Connection-oriented data
Service O ass D. Connectionless data
Four QoS cl asses nunbered 1, 2, 3, and 4 have
been specified with the aimto support service
classes A, B, C, and D respectively.
An unspecified QS O ass nunbered ‘0’ is used
for best effort traffic.”

DEFVAL { 0}

;.= { atnmlrafficDescrParantEntry 8}

at mlr af fi cDescr RowSt at us  OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object is used to create
a new row or nodify or delete an
existing rowin this table."
DEFVAL { active }
::= {atmlrafficDescrParanEntry 9}

at nServi ceCat egory OBJECT- TYPE

SYNTAX At nSer vi ceCat egory
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The ATM service category."
DEFVAL { ubr }
.= { atnilrafficDescrParantEntry 10}

atmlr af fi cFranmeD scard OBJECT- TYPE
SYNTAX Tr ut hVal ue
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MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"If set to "true’, this object indicates that the network
is requested to treat data for this connection, in the
given direction, as franmes (e.g. AAL5 CPCS PDU s) rather
than as individual cells. Wile the precise
i mpl ementation is network-specific, this treatnent may
for exanple involve discarding entire franes during
congestion, rather than a few cells frommany franes."

DEFVAL { true }
.= { atnmlrafficDescrParanentry 11 }

-- ATMInterface Virtual Path Link (VPL) Table

-- This table contains configuration and state
-- information of a bi-directional Virtual Path Link
-- (VPL)

-- This table can be used to create, delete or nodify
-- a VPL that is terninated in an ATM host or swtch
-- This table can also be used to create, delete or
-- nmodify a VPL which is cross-connected to anot her
-- VPL.

-- In the exanple below, the traffic flows on the receive
-- and transnit directions of the VPLs are characterized
-- by at nivpl Recei veTrafficDescrl ndex and

-- atnWpl Transm t Traf fi cDescrl ndex respectively.

-- The cross-connected VPLs are identified by

-- at nipl CrossConnect | dentifier

| |
--  VPL | ATM Host, Switch, or Network | VPL
-- receive | | receive
-- =Z=======> X X <=======
-- <======== X X ========>
-- transmt | | transmt

Tesi nk

The ATM I nterface VPL Tabl e

St andards Track

[ Page 35]



RFC 2515 ATM Managenent Objects February 1999

at nivpl Tabl e OBJECT- TYPE
SYNTAX SEQUENCE OF At nVpl Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The Virtual Path Link (VPL) table. A
bi-directional VPL is nodeled as one entry
inthis table. This table can be used for
PVCs, SVCs and Soft PVCs.

Entries are not present in this table for
the VPIs used by entries in the atnVcl Table."

.= { atnM Bbj ects 6}

atnVpl Entry OBJECT- TYPE
SYNTAX At mvpl Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"An entry in the VPL table. This entry is
used to nodel a bi-directional VPL.

To create a VPL at an ATMinterface,

either of the followi ng procedures are used:

Negoti ated VPL establi shnent

(1) The managenment application creates
a VPL entry in the atnmvpl Tabl e
by setting atnVpl RowStatus to createAndWait(5).
This may fail for the foll owi ng reasons:
- The selected VPl value is unavail abl e,
- The selected VPl value is in use.
O herwi se, the agent creates a row and
reserves the VPl value on that port.

(2) The manager selects an existing row(s) in the
at mTr af fi cDescr Par anabl e,
t hereby, selecting a set of self-consistent
ATM traffic paraneters and the service category
for receive and transmt directions of the VPL.

(2a) If no suitable rowm(s) in the
at mTr af fi cDescr Par anirabl e exi st s,
t he manager nust create a new row(s)
in that table.

(2b) The manager characterizes the VPL's traffic

paraneters through setting the
at nvpl Recei veTraf fi cDescrl ndex and the
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at nivpl Transmi t Traf fi cDescr | ndex val ues

in the VPL table, which point to the rows
contai ning desired ATMtraffic paraneter val ues
in the atmirafficDescrParanilable. The agent

wi |l check the availability of resources and
may refuse the request.

If the transnmit and receive service categories
are inconsistent, the agent should refuse the
request.

(3) The manager activates the VPL by setting the
the atnVpl RowStatus to active(l).
If this set is successful, the agent has
reserved the resources to satisfy the requested
traffic parameter values and the service category
for that VPL.

(4) If the VPL ternmnates a VPC in the ATM host
or switch, the manager turns on the
at mvpl Admi nStatus to up(l) to turn the VPL
traffic flowon. Oherw se, the
at mvpCr ossConnect Tabl e nmust be used
to cross-connect the VPL to another VPL(S)
in an ATM switch or network.

One- Shot VPL Est abl i shnent

A VPL may al so be established in one step by a
set-request with all necessary VPL paraneter
val ues and at mVpl RowSt at us set to createAndGo(4).

In contrast to the negotiated VPL establishnent
which allows for detailed error checking

(i.e., set errors are explicitly linked to
particul ar resource acquisition failures),

t he one-shot VPL establishnent

perforns the setup on one operation but

does not have the advantage of step-w se

error checki ng.

VPL Retirenent

A VPL is released by setting atnmvpl RowStatus to
destroy(6), and the agent nay rel ease al
associ ated resources.”

I NDEX {iflndex, atnWvplVpi }

::={ atnVpl Table 1}
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At mivpl Entry .= SEQUENCE {
at mvpl Vpi At mivpl denti fi er,
at mvpl Adm nSt at us At miVor XAdmni nSt at us,
at mvpl Oper St at us At mVor XCOper St at us,
at mvpl Last Change At mVor XLast Change,
at nvpl Recei veTraf fi cDescr | ndex
At mrr af fi cDescr Par anl ndex,
at mvpl Transmi t Traf fi cDescr | ndex
At mTr af fi cDescr Par aml ndex,
at mipl Cr ossConnect |l dentifier | NTEGER
at mivpl RowsSt at us RowSt at us,

at nvpl Cast Type At nConnCast Type,
at mvpl ConnKi nd At nConnKi nd
}
at nVpl Vpi OBJECT- TYPE
SYNTAX At mivpl denti fi er
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The VPl value of the VPL."
o= { atnVpl Entry 1}

at nvpl Adnmi nSt at us OBJECT- TYPE

SYNTAX At mVor XAdni nSt at us
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"This object is instanciated only for a VPL
which term nates a VPC (i.e., one which is
NOT cross-connected to other VPLS).

Its value specifies the desired
adm nistrative state of the VPL."
DEFVAL { down }
o= { atnVpl Entry 2}

at mvpl Oper St at us OBJECT- TYPE

SYNTAX At mVor XCOper St at us
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The current operational status of the VPL."
.= { atnVpl Entry 3}

at mvpl Last Change OBJECT- TYPE

SYNTAX At mVor XLast Change
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON

"The val ue of sysUpTine at the tinme this
VPL entered its current operational state."

c:={ atnVplEntry 4 }

at nvpl Recei veTraf fi cDescrl ndex OBJECT- TYPE

SYNTAX At mlr af fi cDescr Par am ndex
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The value of this object identifies the row
in the atnirafficDescrParaniTabl e which
applies to the receive direction of the VPL."

DEFVAL { 0 }
::={ atnVpl Entry 5}

at nvpl Transmi t Traf fi cDescrl ndex OBJECT- TYPE

SYNTAX At mTr af fi cDescr Par am ndex
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The value of this object identifies the row
in the atnilrafficDescrParaniTabl e which
applies to the transnit direction of the VPL."

DEFVAL { 0 }
o= { atnVpl Entry 6}

at mipl Cr ossConnect |l dentifier OBJECT- TYPE

Tesi nk

SYNTAX | NTEGER (0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object is instantiated only for a VPL
which is cross-connected to ot her VPLs

that belong to the sane VPC. Al such

associ ated VPLs have the sane value of this
object, and all their cross-connections are
identified either by entries that are indexed
by the same val ue of atnVpCrossConnectlndex in
t he at nVpCr ossConnect Tabl e of this M B nodul e or by
the sanme value of the cross-connect index in

t he cross-connect table for SVCs and Soft PVCs
(defined in a separate M B nodul e).

At no tine should entries in these respective
cross-connect tables exist simultaneously

with the same cross-connect index val ue.
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The value of this object is initialized by the
agent after the associated entries in the
at mvpCr ossConnect Tabl e have been created. "

c:= {atnvpl Entry 7}

at nvVpl RowsSt at us OBJECT- TYPE
SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object is used to create, delete
or nodify arowin this table.
To create a new VCL, this object is
initially set to 'createAndWit’ or
"createAndGo’ . This object should not be
set to 'active’ unless the follow ng col umar
obj ects have been set to their desired val ue
inthis row
at mivpl Recei veTraf fi cDescrl ndex and
at mivpl Transmi t Traf fi cDescr | ndex.
The DESCRI PTI ON of atmvpl Entry provides
further guidance to rowtreatnment in this table."
DEFVAL { createAndWait }
.= {atnVpl Entry 8}

at nvpl Cast Type OBJECT- TYPE
SYNTAX At nConnCast Type
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The connection topol ogy type."
DEFVAL { p2p }
c:= {atnmvpl Entry 9}

at mvpl ConnKi nd OBJECT- TYPE
SYNTAX At nmConnKi nd
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The use of call control."
DEFVAL { pvc }
;.= {atnmVpl Entry 10}

-- ATMInterface Virtual Channel Link (VCL) Table
-- This table contains configuration and state

-- information of a bi-directional Virtual Channel
-- Link (VCL) at an ATMinterface.
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-- This table can be used to create, delete or nodify
-- a VCL that is terninated in an ATM host or switch.
-- This table can al so be

-- used to create, delete or nodify a VCL that is

-- cross-connected to another VCL.

-- The ATM Interface VCL Tabl e

at nivcl Tabl e OBJECT- TYPE
SYNTAX SEQUENCE OF AtnVcl Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The Virtual Channel Link (VCL) table. A
bi-directional VCL is nodeled as one entry
inthis table. This table can be used for
PVCs, SVCs and Soft PVCs."

.= { atnM Bbj ects 7}

atmvcl Entry OBJECT- TYPE
SYNTAX At mVcl Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"An entry in the VCL table. This entry is
used to nodel a bi-directional VCL.

To create a VCL at an ATMinterface,

either of the followi ng procedures are used:

Negoti ated VCL establishnent

(1) The managenent application creates
a VCL entry in the atnvcl Tabl e
by setting atnVcl RowStatus to createAndWit(5).
This may fail for the foll owi ng reasons:
- The selected VPI/VCl val ues are unavail abl e,
- The selected VPI/VClI val ues are in use.
O herw se, the agent creates a row and
reserves the VPI/VCl values on that port.

(2) The manager selects an existing row(s) in the
at mlr af fi cDescr Par anirabl e,
t hereby, selecting a set of self-consistent
ATMtraffic paraneters and the service category
for receive and transmt directions of the VCL.
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(2a) If no suitable row(s) in the
at mrr af fi cDescr Par aniTabl e exi sts,
t he manager mnust create a new row(s)
in that table.

(2b) The manager characterizes the VCL's traffic
paraneters through setting the
at nVcl Recei veTrafficDescrlndex and the
at mvcl Transmi t Traf fi cDescr | ndex val ues
in the VCL table, which point to the rows
containing desired ATMtraffic paraneter val ues
in the atmirafficDescrParanlable. The agent
will check the availability of resources and
may refuse the request.
If the transnit and receive service categories
are inconsistent, the agent should refuse the
request.

(3) The manager activates the VCL by setting the
t he atnvcl RowSt atus to active(l) (for
requi renents on this activation see the
description of atnVcl Rowst at us).
If this set is successful, the agent has
reserved the resources to satisfy the requested
traffic paraneter values and the service category
for that VCL.

(4) If the VCL ternminates a VCC in the ATM host
or switch, the manager turns on the
at mvcl Admi nStatus to up(l) to turn the VCL
traffic flowon. Oherw se, the
at mVcCr ossConnect Tabl e nust be used
to cross-connect the VCL to another VCL(S)
in an ATM switch or network.

One- Shot VCL Est abl i shnment

A VCL nay al so be established in one step by a
set-request with all necessary VCL paraneter
val ues and atnVcl RowSt atus set to creat eAndGo(4).

In contrast to the negotiated VCL establishnment
which allows for detailed error checking

(i.e., set errors are explicitly linked to
particul ar resource acquisition failures),

t he one-shot VCL establishnent

perfornms the setup on one operation but

does not have the advantage of step-w se

error checking.
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VCL Retirenment

A VCL is rel eased by setting atnmvcl RowStatus to
destroy(6), and the agent may rel ease all

associ ated resources.”

I NDEX {iflndex, atnWclVpi, atnWclVci }

.= { atnVcl Table 1}

At mvcl Entry 1= SEQUENCE {
at mvcl Vpi At mvpl dent i fi er,
at mvcl Vei At mcl dentifier,
at nVcl Adni nSt at us At mVor XAdmi nSt at us,
at nivcl Oper St at us At mVor XOper St at us,
at nVcl Last Change At mVor XLast Change,

at nvcl Recei veTraf fi cDescr | ndex

At mlr af fi cDescr Par am ndex,
atmvcl Transmi t Tr af fi cDescr | nd