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Physical Technologies

This chapter describes the level of support that Cisco ANA provides for physical technologies, as 
follows:

• Technology Description, page 11-1

• Inventory and Information Model Objects (IMOs), page 11-2

• Network Topology, page 11-4

• Service Alarms, page 11-4

Technology Description

SONET/SDH
Synchronous Optical NETwork (SONET) together with Synchronous Digital Hierarchy (SDH) were 
originally standardized for connecting one fiber system to another at the optical level in order to forms 
a single international standard for fiber interconnects between telephone networks of different countries. 
Today it is a widely deployed, mature enabling technology used in providing high speed, large-scale IP 
networks, which combines high bandwidth capacity with efficient link utilization, making it a major 
building block for accommodating a fast growing IP infrastructure both in the core and on the edge.

SONET/SDH is capable of accommodating a variety of transmission rates and applications by defining 
a technology for carrying many signals of different capacities through a synchronous, flexible, optical 
hierarchy. This is accomplished by means of a byte-interleaved multiplexing scheme, which simplifies 
multiplexing, and offers end-to-end network management. It is a layered protocol with the following four 
separate layers: Photonic, Section, Line and Path, all within the Physical Layer (1) of the Open System 
Interconnection (OSI) reference model. 

SONET/SDH networks consist of Path Terminating Elements (PTE), which represent the Physical 
Layer (1) Interfaces as well as Add/Drop Multiplexers (ADM) or Digital Cross Connect Systems (DCS) 
and Regenerators interconnected by point-to-point SONET/SDH links called Sections and are 
fundamentally connection-oriented, which means that a Virtual Channel (VC) must be set up across the 
SONET/SDH network prior to any data transfer. 
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POS
Packet over SONET/SDH (PoS) is a Data Link (Layer 2) technology that uses PPP (RFC 1661) in HDLC 
like framing (RFC 1662) encapsulation over SONET/SDH framing. POS interface supports 
SONET/SDH level alarm processing, performance monitoring, synchronization, and protection 
switching, which enables seamless interoperation with existing SONET infrastructures and provides the 
capability to migrate to IP+Optical networks without the need for legacy SONET infrastructures.

DSx
Digital Signals (DSx) Hierarchy refers to the rate and format of digital telecommunication circuits, as 
part of the North American Digital Hierarchy. DS is related to the T designations; however DS refers to 
multiplexing techniques while the T designations refer to the underlying equipment and signalling.

There are various DS levels: DS0/Fractional T1 (64Kbps), which represents a single voice telephone 
call, DS1/T1 (1.544Mbps), which defines how to multiplex 24 DS0, DS2/T2 (6.312Mbps) and DS3/T3 
(44.736Mbps), which define how to multiplex 4 and 28 DS1 respectively, onto the same circuit.

Note These Physical Technologies are being supported only as the underlying Physical Layer in conjunction 
with other Data Link technology layers such as ATM and Packet Over SONET/SDH (POS).

Inventory and Information Model Objects (IMOs)
This section includes the following tables:

• SONET/SDH Physical (ISonetSdh)

• Digital Signalling 0 Bundle Interface

• Digital Signalling 1 Physical

• Digital Signalling 3 Physical

SONET/SDH Physical
The following Physical layer SONET/SDH object, is bound by its Containing Termination Points 
attribute to a Port Connector object, and is primarily accessed by the Data Link layer such as 
Asynchronous Transfer Mode “ATM” and Frame Relay “FR” interfaces as well as the Packet Over 
SONET/SDH (POS) interface (implemented using Point To Point Protocol Encapsulation) bound by its 
Contained Connection Termination Points attribute.
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Digital Signalling 0 Bundle Interface
The following Data Link layer Digital Signalling 0 Bundle Interface object, is bound by its Containing 
Termination Points attribute to either Digital Signalling 1 Physical or Digital Signalling 3 Physical Layer 
objects, and is primarily accessed by the Data Link layer such as the ATM Interface and the Frame Relay 
Interface bound by its Contained Connection Termination Points attribute.

Digital Signalling 1 Physical 
The following Physical layer Digital Signalling 1 Physical and Digital Signalling 3 Physical objects, are 
bound by their Containing Termination Points attribute to a Port Connector object, and are primarily 
accessed by the Data Link layer such as the ATM Interface and the Frame Relay Interface as well as 
Digital Signalling 0 Bundle Interface bound by its Contained Connection Termination Points attribute.

Table 11-1 SONET/SDH Physical (ISonetSdh)

Attribute Name Attribute Description

Specific Type Specific type (Null, SONET/SDH Mux, OC3, OC12, OC24, 
OC48, OC192, STM1, STM4, STM16, STM64)

Loop Back Type Loop back type (Null, Cell, Payload, Diag, Line, None, Other, 
Path, Metalic, Non Metalic, Serial, Parallel, Local, Internal, 
Network, Inward, Dual, Remote, Inbound Local, No Loop, 
Facility Loop, Terminal Loop, Other Loop)

Scrambling Mode Scrambling mode (Null, On, Off, Payload, Frame, Payload 
and Frame)

Same as Physical Layer (IPhysicalLayer)

Table 11-2 Digital Signalling 0 Bundle Interface (IDS0Bundle)

Attribute Name Attribute Description

Bundled Time Slots Bundled time slots (DS1 channels)

Bundle Location Bundle location/index

IANA Type IANA type of the sub/layer

Containing Termination Points Underlying termination points (connection or physical)

Contained Connection Termination 
Points

Bound Connection Termination Points

Table 11-3 Digital Signalling 1 Physical (IDS1Pdh)

Attribute Name Attribute Description

Framing Type Framing type (Null, OTHER, ESF, ANSI ESFf, D4, E1, E1 
CRC, E1 MF, E1 CRC MF, UNFRAMED, E1 UNFRAMED, 
DS2 M12, E2, E1 Q50, E1 Q50 CRC, ANSI SF, E1 CAS 
CRC4, E1 CAS No CRC4, E1 No CAS CRC4, E1 No CAS No 
CRC4, E1 Unstructured, T1 Unstructured, CLEAR CHAN-
NEL)
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Digital Signalling 3 Physical

Network Topology
The discovery of Synchronous Optical NETwork/Digital Hierarchy (SONET/SDH) as well as Digital 
Signals (DSx) hierarchy physical layer topology is unsupported and is manually (statically) configured 
by the system administrator.

However, it is used in conjunction with the Data Link layer above it, such as ATM, for discovering its 
physical topology, while further verifying it by matching the traffic signature of these ports using 
Cisco’s confidential scheme, which requires a substantial traffic amount in order to function correctly.

Service Alarms
The following alarms are supported for this technology:

• Discard Input Packets/Normal Discard Input Packets

• Dropped Output Packets/Normal Dropped Output Packets

• Link Down/Link Up

• Port Down/Port Up

Cell Mapping Type Cell mapping type (Null, PLCP, HEC, HCS, Direct, ADM) 

Loop Back Type Loop back type (Null, Cell, Payload, Diag, Line, None, 
Other, Path, Metalic, Non Metalic, Serial, Parallel, Local, 
Internal, Network, Inward, Dual, Remote, Inbound Local, No 
Loop)

Scrambling Mode Scrambling mode (Null, On, Off)

Same as Physical Layer (IPhysicalLayer)

Table 11-4 Digital Signalling 3 Physical (IDS3Pdh)

Attribute Name Attribute Description

Framing Type Framing type (Null, Other, M23, SYNTRAN, CBIT, Clear 
Channel, E3 Other, E3 Framed, Unframed, E3 Unframed, 
ITU-T G.804, ITU-T G.832, M13)

Cell Mapping Type Cell mapping type (Null, PLCP, HEC, HCS, Direct, ADM) 

Loop Back Type Loop back type (Null, Cell, Payload, Diag, Line, None, 
Other, Path, Metalic, Non Metalic, Serial, Parallel, Local, 
Internal, Network, Inward, Dual, Remote, Inbound Local, No 
Loop)

Scrambling Mode Scrambling mode (Null, On, Off)

Same as Physical Layer (IPhysicalLayer)

Table 11-3 Digital Signalling 1 Physical (IDS1Pdh) (continued)
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• Receive Utilization/Receive Utilization Normal

• Transmit Utilization/Transmit Utilization Normal

Note For a detailed description of these alarms and for information about correlation see the Cisco Active 
Network Abstraction Fault Management User Guide, 3.6.
11-5
Cisco Active Network Abstraction Technology Support and Information Model Reference Manual, Version 3.6

OL-12516-01



 

Chapter 11      Physical Technologies
    Service Alarms
11-6
Cisco Active Network Abstraction Technology Support and Information Model Reference Manual, Version 3.6

OL-12516-01


	Physical Technologies
	Technology Description
	SONET/SDH
	POS
	DSx

	Inventory and Information Model Objects (IMOs)
	SONET/SDH Physical
	Digital Signalling 0 Bundle Interface
	Digital Signalling 1 Physical
	Digital Signalling 3 Physical

	Network Topology
	Service Alarms



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


