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Abstract

This specification is an extension to the Internet Printing Protocol/1.0: Model and Semantics [ipp-mod] specification.  This document introduces a new OPTIONAL Device object into the IPP object model for use with the Get-Printer-Attribute operation.  An IPP Printer object MAY support one or more Device objects which each represent a physical device as shown in the Internet Printing Protocol/1.0: Model and Semantics specification.  This document provides read-only access to such Device objects by defining a mapping from table entries in the Printer MIB [prtmib] and [draft-prtmib] to new algorithmically generated attribute names.  New algorithmically generated attribute group names allow convenient read-only access to any row, any column, and any entire table in the Printer MIB, as well as the entire Printer MIB.  A general algorithmically generated attribute name provides access to any single SNMP object in any MIB.  Another general algorithmically generated attribute name provides access to any sub-tree in any MIB.  These new attribute names and attribute group names are supplied in the "requested-attributes" Operation attribute of the current Get-Printer-Attributes operation.  A new OPTIONAL "which-device" Operation attribute permits the requester to select a particular device for the case where an IPP Printer object is supporting more than one device.  
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1. Introduction

This specification is an extension to the Internet Printing Protocol/1.0: Model and Semantics [ipp-mod] specification.  This document introduces a new OPTIONAL Device object into the IPP object model.  An IPP Printer object may support one or more Device objects which each represent a physical device as shown in the Internet Printing Protocol/1.0: Model and Semantics specification.  This document provides read-only access to such device objects by defining a mapping from table entries in the Printer MIB [prtmib] to new algorithmically generated attribute names.  New algorithmically generated attribute group names allow convenient read-only access to any row, any column, and any entire table in the Printer MIB, as well as the entire Printer MIB.  A general algorithmically generated attribute name provides access to any single SNMP object in any MIB.  Another general algorithmically generated attribute group name provides access to any sub-tree in any MIB.  These new attribute names and attribute group names are supplied in the "requested-attributes" Operation attribute of the current Get-Printer-Attributes operation.  A new OPTIONAL "which-device" Operation attribute permits the requester to select a particular device for the case where an IPP Printer object is supporting more than one device. 

This mapping allows for Printer MIB information to be queried (no setting or modification of information) using the IPP protocol rather than SNMP.  This is not to say that the use of SNMP is invalid or improper, in fact just the opposite is true.  The implementation of SNMP based Printer MIBs is almost universal for modern, network-attached printers.  Therefore, since the information model as already been established and implemented, this document is simply an "IPP window" onto the Printer MIB.  This mapping gives yet another way to access the same information that has already been validated and deployed using SNMP and Printer MIB technologies.  It is expected that printer vendors that already support the Printer MIB and IPP/1.0 will find the implementation of the mapping defined in this document to be trivial with almost no additional overhead (i.e., no additional memory or processing resources).

The basic approach for this mapping is to define a simple, non-table driven, algorithm for converting an attribute name to an SNMP OID and for converting an attribute group name to a row, column, or table in the MIB.  Then the MIB objects can be retrieved using the Get-Printer-Attributes request by specifying the attribute name or attribute group name in the "requested-attributes" Operation attribute.  In order to be able to access each device when an IPP Printer object supports more than one device, a "which-device" Operation attribute MAY be supplied by the client.  If the IPP Printer object only supports one device, the "which-device" Operation attribute NEED NOT be supported by the IPP Printer and NEED NOT be supplied by a client in a request.

The following Printer MIB [prtmib] Tables are mapped to IPP object types:

Printer MIB Table
IPP table number (t)

prtGeneralTable
5

prtCoverTable
6

prtLocalizationTable
7

prtInputTable
8

prtOutputTable
9

prtMarkerTable
10

prtMarkerSuppliesTable
11

prtMarkerColorantTable
12

prtMediaPathTable
13

prtChannelTable
14

prtInterpreterTable
15

prtConsoleDisplayBufferTable
16

prtConsoleLightTable
17

prtAlertTable
18

While the Host Resources MIB and the Interfaces MIB can be accessed in some implementations, the new "which-devices" Operation attribute can be used to specialize the Printer object's "printer-state" and "printer-state-reasons" attributes to a specific device, providing a simpler state representation than the Host Resources MIB.

2. Printer object and the Device object

This document adds the semantics of the Device object to the IPP model, including a query interface.  The Device object is represented in the IPP/1.0 Model and Semantics document, but without any defined interface.  From the Internet Printing Protocol/1.0 Model and Semantics document we have the following illustrations of the IPP Printer object and its relationship to devices:

Since a Printer object is an abstraction of a generic document output device and print service provider, a Printer object could be used to represent any real or virtual device with semantics consistent with the Printer object, such as a fax device, an imager, or even a CD writer.

Some examples of configurations supporting a Printer object include:

1) An output device, with no spooling capabilities

2) An output device, with a built-in spooler

3) A print server supporting IPP with one or more associated output devices

3a) The associated output devices might or might not be capable of spooling jobs

3b) The associated output devices might or might not support IPP

The following figures show some examples of how Printer objects can be realized on top of various distributed printing configurations.  The embedded case below represents configurations 1 and 2. The hosted and fan-out figures below represent configuration 3.

Legend:

##### indicates a Printer object which is 

      either embedded in an output device or is 

      hosted in a server.  The Printer object 
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      connect, including IPP
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3. Object Relationships

This document introduces the Device object and Printer MIB tables.  Printer MIB tables represent sub-units in the Device.  Their object relationship to the IPP Printer object is shown below:

  +-------------------+

  |  Printer object   |

  +--+----------------+

     | 

     |  +-------------------+

     +--| Device object     |

        +--------+----------+

                 |

                 |  +------------------------------------+

                 +--| Printer MIB Table (subunit) object |

                    +------------------------------------+

Figure 1 - Object Relationships
Figure 1 illustrates the containment relationships.  The Printer object contains zero or more Device objects.  Each Device object contains zero or more Printer MIB Table (subunit) objects.  All Device objects are contained by an IPP Printer object.  All Printer MIB tables are contained by an IPP Device object.

In the future, other objects may be introduced into the IPP object model.

3.1 Terminology

IPP Object Type (or just Object Type):  The IPP Model document uses this term to describe the attributes and operations associated with a modeled entity.  In other OO contexts, the term "class" is used.  

IPP Object: The instantiation of an IPP Object Type - maps to a row in the Printer MIB.  Most IPP Object instances have a distinct name using the IPP 'name' attribute syntax. 

MIB Object:  A cell in a MIB table - maps to an attribute in the IPP model.

MIB Table:  A set of rows and columns in a MIB table.

Printer MIB Sub-unit:  A component of the device, such as an input tray, output bin, marker, interpreter, etc.  Each sub-unit instance is represented by a row in the Printer MIB in a table that represents sub-units of that type.

4. New values for "requested-attributes" in Get-Printer-Attributes operation

The IPP/1.0 Get-Printer-Attributes operation [ipp-mod] is used to query ANY and/or ALL Device objects contained by an IPP Printer object.  To do this, new attribute names and attribute group names are introduced for use as values of the "requested-attributes" Operation attribute.  These new values permit a client to query:

1. A specific cell (MIB object) in the Printer MIB (e.g., Input media name for tray 1)

2. A specific column in the Printer MIB (e.g., Input media names for all the input trays)

3. A specific row in the Printer MIB (e.g., Input object "tray 1")

4. A specific table, i.e., all rows in a specific table (e.g., all Input MIB objects)

5. All tables in the Printer MIB

6. A specific MIB object in any MIB, including the Printer MIB

7. A specific sub-tree of MIB objects in any MIB, including the Printer MIB.

Any of these new attribute names and attribute group names may be mixed together in any order in the "requested-attributes" Operation attribute in a single Get-Printer-Attributes Request.  See the Appendix for a complete list of all of the Device attribute names that map to the Printer MIB.

The following sub-sections specify these new attribute names and attribute group names that identify Device objects (single MIB cells).

4.1 MIB Object names compared to IPP Attribute and Attribute Group names

All MIB object names follow the ASN.1 naming convention of "prt" followed by the some string of multiple words or abbreviations with each word or abbreviation being all lower-case letters and except for an initial upper-case letter.   For example: "prtInputMediaType".  

All IPP attribute names and attribute group names are special keywords (all lowercase letters and digits, starting with a letter with words and abbreviations being separated by a '-').  The special characters "_" and "." can also be included.  As a convention in this specification, as in [ipp-mod], attribute names are set of in running text with " and attribute values are set off with '.  For example: "document-format-supported" is an attribute name that can have the value 'text/plain'..  

4.2 Attribute names and attribute group names for Printer MIB objects

The following rules are used to create IPP attribute names and attribute group names to represent Printer MIB objects:

1. The attribute name will begin with "prt-".

2. The rest of the words or abbreviations in the MIB object name (after the initial "prt") will be separated by a '-' 

3. The remainder of the name will be decimal numbers separated by "-" to indicate table numbers, column numbers and row numbers.

For example:  prtInputMediaName for the 3rd tray is represented as "prt-att-8-12-3"

4.2.1 Attribute name for Printer MIB objects (prt-att-t-c-r)
The following attribute name represents a single Printer MIB object [prtmib]:

"prt-att-t-c-r"

where "t" is the table number, "c" is the column number, and "r" is the row number.  For example, the attribute name "prt-att-8-12-3" identifies the prtInputMediaName MIB object for the third input tray in the specified device.  These attribute names are restricted to the Printer MIB.  In other words, the Device object has the attribute:

"prt-att-8-12-3" (name (127))

The Get-Printer-Attributes response for each requested attribute (that is supported) consists of the attribute name and the value.  So for this attribute the response is the attribute name: "prt-att-8-12-3" and the text string value, say,  'iso-a4-white'.

4.2.2 Attribute group names for Printer MIB objects (prt-xxx-m-n)

The following attribute group names each represent a number of Printer MIB objects:

"prt-col-t-c" specifies a single column in the Printer MIB, where "t" is the table number and "c" is the column number.  For example, the attribute group name "prt-col-8-12" identifies the prtInputMediaName MIB object for all input trays in the specified device.  Thus the client can request all of the values of a single input tray attribute by supplying a single column "prt-col-t-c" attribute group name.

The Get-Printer-Attributes response for a requested column attribute group (that is supported) consists of the set of attribute names and their values in increasing attribute name order, i.e., the response to the "prt-col-8-12" attribute group is the set of input tray names for all the input trays:

        "prt-att-8-12-1" = 'letter-white'  [first tray's media] 
        "prt-att-8-12-2" = 'letter-transparency'  [second tray's media]
        "prt-att-8-12-3" = 'iso-a4-white'  [third tray's media]

"prt-row-t-r" specifies a single row in the Printer MIB, where "t" is the table number and "r" is the row number.  For example, the attribute group name "prt-row-8-3" identifies the entire third row of the Input table, i.e., all the columns that are supported for the third input tray.  Thus the requester can request all of the attributes of a specified input tray by supplying a single row "prt-row-t-r" group name.

The Get-Printer-Attributes response for a requested row attribute group (that is supported) consists of the set of attribute names and their values in increasing attribute name order, i.e., the response to the "prt-row-8-3" attribute group is the set of all attributes for tray 3, for example:

        "prt-att-8-2-3" = sheetFeedManual(5)  [the 3rd tray's prtInputType]
        "prt-att-8-3-3" = micrometers(4)  [3rd tray's prtInputDimUnit]
        ...
        "prt-att-8-12-3" = 'iso-a4-white'  [3rd tray's prtInputMediaName]
        ...

"prt-tab-t" specifies an entire table in the Printer MIB, where "t" is the table number.  For example, the attribute group name "prt-tab-8" identifies the entire Input table, i.e., all the rows and columns that are supported for the Input table.  Thus the requester can request all of the attributes of all the input trays by supplying a single table "prt-tab-t" attribute group name.

The Get-Printer-Attributes response for a requested table attribute group (that is supported) consists of the set of attribute names and their values in increasing attribute name order, i.e., the response to the "prt-tab-8" attribute group is the set of all Input Table attributes for all input trays, for example:

        "prt-att-8-2-1" = sheetFeedManual(5)  [1st tray's prtInputType]
        "prt-att-8-2-2" = sheetFeedManual(5)  [2nd tray's prtInputType]
        "prt-att-8-2-3" = sheetFeedManual(5)  [3rd tray's prtInputType]
        "prt-att-8-3-1" = micrometers(4)  [1st tray's prtInputDimUnit]
        "prt-att-8-3-2" = micrometers(4)  [2nd tray's prtInputDimUnit]
        "prt-att-8-3-3" = micrometers(4)  [3rd tray's prtInputDimUnit]
        ...
        "prt-att-8-12-1" = 'letter-white'  [1st tray's prtInputMediaName]
        "prt-att-8-12-2" = 'letter-transparency'  [2nd tray's prtInputMediaName]
        "prt-att-8-12-3" = 'iso-a4-white'  [3rd tray's prtInputMediaName]
        ...

"prt-all" specifies the entire Printer MIB.  Each attribute is returned separately in increasing attribute name order (same order as in Section 14), for example:

        "prt-att-5-1" = 4  [prtGeneralConfigChanges]
        ...
        "prt-att-18-9-137" = dateTime [date and time of last alert]

4.3 Attribute names and attribute group names for any MIB object 

The following rules are used to create IPP attribute names to represent MIB objects:

1. The attribute name begins with "mib-".

2. The rest of the attribute name is the decimalized OBJECT IDENTIFIER of the Object in the MIB.  Each sub-identifier in the OID according to [SMIv2], is separated by a PERIOD character (.).  SNMP MIB table indexes may be part of an OID and may be an integer (usual), string-valued fixed-length, string-valued variable-length, object-identifier-valued, and IpAddress-valued according to [SMIv2].  [SMIv2] specifies how each sub-identifier for these index data types is represented.  Each such sub-identifier is separated by a PERIOD character (.). 

NOTE:  The "mib-..." names are intended primarily for accessing MIBs other than the Printer MIB.  However, the examples in this specification use the Printer MIB, since that MIB is familiar MIB to the readers (and these examples should work on an implementation the supports the "mib-" names).

For example: "prtInputMediaName" for device 4 tray 3 is represented as:

"mib-1.3.6.1.2.1.43.8.2.1.12.4.3"

The Get-Printer-Attributes response for each requested attribute (that is supported) consists of the attribute name and the value, i.e., the attribute name: "mib-1.3.6.1.2.1.43.8.2.1.12.4.3" and the text string value, say,  'iso-a4-white'.  

4.3.1 Attribute name for any MIB object (mib-m.n. ...)

The following attribute name represents a single MIB object in any MIB:

"mib-m.n. ..."

where m.n. ... is the full decimalized OBJECT IDENTIFIER (OID).  For example, the OID 1.3.6.1.2.1.43.8.2.1.12.4.3 is represented as the attribute name:

"mib-1.3.6.1.2.1.43.8.2.1.12.4.3"

which identifies the prtInputMediaName MIB object for the third input tray in device 4.  In other words, the Device object has the attribute:

"mib-1.3.6.1.2.1.43.8.2.1.12.4.3" (name (127))

4.3.2 Attribute group name for MIB objects (mib-arc-m.n. ...)

The following attribute group name represents the sub-tree of MIB objects in any MIB, starting with the partial OID:

"mib-arc-m.n. ..." 

where m.n. ... is a partial decimalized OBJECT IDENTIFIER (OID).  For example, the OID 1.3.6.1.2.1.43.8.2.1.12.4 is a Printer MIB OID that does not have the final index, so that it represents all the values in the 12th column (prtInputMediaName) of all rows in the Input (8) table for device 4.  Thus the attribute name "mib-arc-1.3.6.1.2.1.43.8.2.1.12.4" is an attribute group name that represents the sub-tree consisting of all rows in column 12 of the input tray table for device 4. 

The Get-Printer-Attributes response for this requested group attribute name (if supported) consists of each object in the sub-tree returned as a separate attribute complete with the attribute name, attribute syntax and value.  So the above request would return the following three attributes for a three input tray printer that contained 'iso-a4-white', 'na-letter', and 'na-letter-transparency':

"mib-att-1.3.6.1.2.1.43.8.2.1.12.4.1" = 'iso-a4-white'
"mib-att-1.3.6.1.2.1.43.8.2.1.12.4.2" = 'na-letter'
"mib-att-1.3.6.1.2.1.43.8.2.1.12.4.3" = 'na-letter-transparency'

If the "mib-arc-m.n. ..." specifies a full OID to the leaf, then just that single object value is returned, rather than being ignored, since a full OID is just a special case of a partial OID. 

5. New "which-device" attribute in Get-Printer-Attributes operation

The following "which-device" Operation attribute is introduced for use with the Get-Printer-Attributes operation specified in IPP/1.0 [ipp-mod]:

"which-device" (name) :

The client OPTIONALLY supplies this attribute.  The Printer object MUST support this attribute, if it supports more than one device.  This attribute is useful to select which device for an IPP Printer object that supports more than one Device object instance.

If the client supplies "which-device", the IPP Printer object SHALL return values of the Printer object as if only that device were present and supported.  For example, if the client supplies "which-device" and requests the "printer-state" or "printer-state-reasons", the IPP Printer object SHALL return the equivalent state and reasons for the specified device only.  Thus a client can determine the state of a particular device when an IPP Printer object supports multiple devices.  Similarly, if the client supplies "which-device", the IPP Printer object SHALL return a subset of the values of any requested "xxx-supported" Printer object attributes that are supported by that device. 

If the client supplies "which-device" with a value that is not supported by the Printer, i.e., is not among the values of the Printer object's "devices-supported" attribute, the Printer object SHALL reject the operation and return the 'client-error-attributes-or-values-not-supported' status code.

If the client omits "which-device", but requests "prt-..." attributes from the Printer MIB, and the Printer supports multiple devices, the Printer object SHALL assume the first value of the Printer object's "devices-supported" attribute.  However, if the client omits "which-device" and requests Printer object attributes, they will be returned without specialization to the first device, as in IPP/1.0 [ipp-mod].

The IPP Printer SHALL ignore the value of the "which-device" Operation attribute and the Printer object's "device-supported" for any requested attributes of the form: "mib-...", since such a reference either (1) includes an hrDeviceIndex value or (2) does not which means all devices.

The IPP Printer SHALL ignore any requested "mib-..." and "prt-..." attributes that are not implemented, including incomplete attribute names or attribute group names, and return the attribute name in the Unsupported Attributes Group in the response.  

6. New Printer object attributes

This section specifies new Printer attributes for use with IPP/1.0  [ipp-mod].

6.1 devices-supported (1setOf name)

This OPTIONAL Printer attribute identifies the device(s) that this IPP Printer supports.  If the Printer only supports a single device, this attribute NEED NOT be implemented.  

If the client omits the "which-device" Operation attribute in a Get-Printer-Attributes request that needs to reference a particular device, such as an attribute name or group name that refers to a MIB, the first value of the "devices-supported" SHALL be assumed as the device being requested.  If the IPP Printer object only supports one device, that device SHALL be assumed.

7. Conformance

Implementation of this MIB Access Specification is OPTIONAL for implementations conforming to the Internet Printing Protocol: Model and Semantics [ipp-mod].  This section specifies the conformance requirements for implementations conforming to this MIB Access Specification.  

7.1 Client Conformance Requirements

When accessing objects in the Printer MIB, clients SHOULD use the "prt-..." attribute name and attribute group names specified in Section 4.2, rather than the "mib-..." attribute name and attribute group names specified in Section 4.3.  An IPP Printer MAY support the former without the latter.  Also the latter are much more complicated when accessing an implementation that supports multiple devices, since there are multiple hrDeviceIndex values embedded in the OIDs.

7.2 IPP Object Conformance Requirements

An IPP object implementation that claims conformance to this specification:

1. MUST support all forms of the "prt-yyy" attribute and attribute group names (Section 4.2.1 and 4.2.2) using the Get-Printer-Attributes operation.

2. MUST support all of the attributes that correspond to MANDATORY object groups in the Printer MIB as specified in Section 14.  Support of the OPTIONAL object groups in the Printer MIB is OPTIONAL.  However, if the implementation supports the OPTIONAL groups via SNMP, it MUST also support (read-only) access to them as attributes according to this specification.

3. MUST support the maximum range specified in Section 14 for each attribute that can be configured (by means outside of IPP) and MUST not return values that exceed those maximum ranges.

4. MAY also support all of the "mib-..." attribute and attribute group names specified in Sections 4.3.1 and 4.3.2 using the Get-Printer-Attributes operation that map to objects in the Printer MIB and other MIBs.  

5. MUST support the "which-device" operation attribute specified in Section 5, if the implementation supports more than one Device object.

8. IANA Considerations

This specification does not require anything from IANA.  Instead of registration all of these attributes and attribute group names, this specification will be forwarded as an RFC.

The Printer MIB [prtmib] accommodates extensions by registration of type2 and type3 enums.  Those enums are for use as additional values of Printer MIB objects.  Such additional enum values when registered for use with the Printer MIB are automatically usable by implementations conforming to this specification.

If and when the Printer MIB is augmented by another MIB specification which adds tables to the Printer MIB, the corresponding attribute names (as in Section 14) additional tables will be registered with IANA by the WG that develops such an additional MIB specification.

9. International Considerations

Some of the attributes have attribute syntaxes that are text strings and names which are intended for human understanding rather than machine understanding (see the 'text' and 'name' attribute syntaxes in Sections 4.1.1 and 4.1.2 in [ipp-mod].  In each operation request, the client 

- identifies the charset and natural language of the request which affects each supplied 'text' and 'name' attribute value, and 

- requests the charset and natural language for attributes returned by the IPP object in operation responses (as described in Section 3.1.3.1 in [ipp-mod]). 

A number of the prtXxxDescription objects in the Printer MIB are intended to be localized by the agent.  See [prt-mib].  The MIB attributes with attribute syntax 'enum' are intended for the client to provide localization for the end-user.

10. Security Considerations

This specification only deals with querying the Device object.  There are no attributes that are subject to a security policy.  No user information is contained in any of these Device object attributes.
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14. Appendix - Map of Attribute names to Printer MIB objects

This Appendix lists all of the Printer MIB [prtmib] and [draft-prtmib] objects and their data types, and their equivalent IPP attribute name and attribute syntax with range limits.  IPP Device object types are defined in the same way as other IPP object types: for each object type, all attributes are listed and qualified their attribute syntax and range limitations.

Note:  Some of the Printer MIB tables are divided into two or more object groups in which all but the first group are OPTIONAL for an implementation of the Printer MIB to support.

Note:  The prtStorageRefTable and prtDeviceRefTable are not provided with IPP group names, since they are not representing printer subunits.  These tables provide SNMP index information about the storage and device tables in the Host Resources MIB [hrmib].  Clients may use the "mib-arc-1.3.6.1.2.1.43.5.3.1.2" group name leaving off the hrDeviceIndex and prtDeviceRefSeqNumber indexes to get all (usually one) of the hrDeviceIndex values of printer devices that the agent supports.

When using the "mib-m.n. ..." attribute names and "mib-arc-m.n. ..." group names to get objects in MIBs, such as the Printer MIB, that contain the hrDeviceIndex in the OID, the application SHOULD be designed to handle agents that support more than one device, or at least be able to determine which device of several that the application is interested in.  To determine which hrDeviceIndex value is being used, the application can supply a "mib-arc-m.n. ..." group name that stops before the hrDeviceIndex part of the OID.  The response will contain all of the objects for all the devices that implement that MIB (which is usually only one device).  The returned objects indicate the full OID, including the hrDeviceIndex, so that the application can determine the hrDeviceIndex value(s) in use with a particular MIB.  Then the application can supply arcs that contain the hrDeviceIndex in subsequent requests in order to get objects from a single device.

Note:  This complication of hrDeviceIndex can be avoided when accessing the Printer MIB by using the "prt-m-n. ...", instead of the "mib-m.n. ..." attribute names and "mib-arc-m.n. ..." attribute group names.

14.1 Mapping of SMI data types to IPP attribute syntaxes

The following rules apply in mapping [SMIv2] MIB object data types to IPP attribute syntaxes:

1. 'Integer32' and 'Counter32'  just map to 'integer'

2. 'OCTET STRING' generally maps to 'text', however some may map to 'keyword' | 'name' and some may map to 'octetString'

3. 'Prt<whatever>TC' maps to 'enum'

4. 'PresentOnOff' is just a special TC and it maps to 'enum' as well

5. 'Charset' is a special TC and it maps to 'keyword'.

14.2 Interpreter Object vs. Document Format

IPP uses a MIME media type ('mimeMediaType') to identify the "document-formats-supported" by a Printer and the format of any documents supplied to the Printer.  The Printer MIB uses rows in the Interpreter Table with the following MIB Objects:

prtInterpreterLangFamily

prtInterpreterLangLevel

prtInterpreterLangVersion

If an IPP Printer object supports both the "document-format" Job Template attribute and one or more contained Printer MIB Interpreter tables, then the implementation for that IPP Printer object MUST correctly map between the two forms of representing the PDLs that are supported.

In the following list, each Printer MIB object name and MIB data type are specified on a line followed by the corresponding IPP attribute name and IPP attribute syntax.  The "-r" suffix indicates the row index number represented as decimal ASCII digits.  The value of "-r" depends on the row number being accessed.

14.3 The General Table (5) (MANDATORY)

NOTE:  The General Table has only one row, so there is not a third component (r) in the attribute name.  

NOTE:  Many of the objects in the General Table are actually members of other Printer MIB object groups, some of which are OPTIONAL.  Therefore, while the General Table is MANDATORY, some of these objects NEED NOT be implemented, if the group to which they belong is not implemented.

   prtGeneralConfigChanges           Counter32

      "prt-att-5-1" (integer(0:MAX))

   prtGeneralCurrentLocalization     Integer32 (1..65535),

      "prt-att-5-2" (integer(1:65535))

   prtGeneralReset                   PrtGeneralResetTC,

      "prt-att-5-3" (type3 enum)

The Responsible Party group (OPTIONAL):

   prtGeneralCurrentOperator         OCTET STRING (SIZE(0..127)),

      "prt-att-5-4" (text(127))

   prtGeneralServicePerson           OCTET STRING (SIZE(0..127)),

      "prt-att-5-5" (text(127))

Default indexes section (MANDATORY):

   prtInputDefaultIndex              Integer32,

      "prt-att-5-6" (integer(-1:MAX))

ISSUE 1: -1 means no default index specified (configured?)

Should IPP change the range to (1:MAX) and use the out-of-band value 'no-value' to represent the -1 value in the MIB?
   prtOutputDefaultIndex             Integer32,

      "prt-att-5-7" (integer(-1:MAX))

ISSUE 1a:  Same as ISSUE 1.
   prtMarkerDefaultIndex             Integer32 (1..65535),

      "prt-att-5-8" (integer(1:65535))

   prtMediaPathDefaultIndex          Integer32 (1..65535),

      "prt-att-5-9" (integer(1:65535))

Console general section (MANDATORY):

   prtConsoleLocalization            Integer32 (1..65535)

      "prt-att-5-10" (integer(1:65535))

   prtConsoleNumberOfDisplayLines    Integer32 (0..65535),

      "prt-att-5-11" (integer(0:65535))

   prtConsoleNumberOfDisplayChars    Integer32 (0..65535),

      "prt-att-5-12" (integer(0:65535))

   prtConsoleDisable                 INTEGER, 

      "prt-att-5-13" (type2 enum)

The Auxiliary Sheet Group (OPTIONAL):

   prtAuxiliarySheetStartupPage      PresentOnOff,

      "prt-att-5-14" (type1 enum)

   prtAuxiliarySheetBannerPage       PresentOnOff,

      "prt-att-5-15" (type1 enum)

Administrative section (MANDATORY):

   prtGeneralPrinterName             OCTET STRING (SIZE (0..127)),

      "prt-att-5-16" (name(127))

NOTE: The above value SHALL be the same as the IPP "printer-name" Printer attribute.

   prtGeneralSerialNumber            OCTET STRING (SIZE (0..255)),

      "prt-att-5-17" (text(255))

General alert table section (MANDATORY):

   prtAlertCriticalEvents            Counter32,

      "prt-att-5-18" (integer(0:MAX))

   prtAlertAllEvents                 Counter32

      "prt-att-5-19" (integer(0:MAX))

14.4 Cover (6) (MANDATORY)

   prtCoverDescription               OCTET STRING (SIZE(0..255)),

      "prt-att-6-2-r" (text(255))

   prtCoverStatus                    PrtCoverStatusTC

      "prt-att-6-3-r" (type2 enum)

14.5 Localization (7) (MANDATORY)

NOTE:  The following objects are already represented in IPP/1.0 as the single Printer object's "charset-configured" (1setOf charset) attribute which contains the same information but in a different representation.

   prtLocalizationLanguage           DisplayString (SIZE(0..2)),

      "prt-att-7-2-r" (text(2))

   prtLocalizationCountry            DisplayString (SIZE(0..2)),

      "prt-att-7-3-r" (text(2))

   prtLocalizationCharacterSet       CodedCharSet

      "prt-att-7-4-r" (type2 enum)

14.6 Input (8) (MANDATORY)

   prtInputType                      PrtInputTypeTC,

      prt-att-8-2-r (type2 enum)             

   prtInputDimUnit                   PrtMediaUnitTC,

      prt-att-8-3-r (type1 enum)             

   prtInputMediaDimFeedDirDeclared   Integer32,

      prt-att-8-4-r (integer(-2:MAX))

ISSUE 2:  Should we change the lower limit to 0 and use out-of-bound values: 'unknown' for -2 and a new 'other' out-of-band keyword for -1?
   prtInputMediaDimXFeedDirDeclared  Integer32,

      prt-att-8-5-r (integer(-2:MAX))

ISSUE 2a:  Same as ISSUE 2?
   prtInputMediaDimFeedDirChosen     Integer32,

      prt-att-8-6-r (integer(-2:MAX))

ISSUE 2b:  Same as ISSUE 2?
   prtInputMediaDimXFeedDirChosen    Integer32,

      prt-att-8-7-r (integer(-2:MAX))

ISSUE 2c:  Same as ISSUE 2?
   prtInputCapacityUnit              PrtCapacityUnitTC,

      prt-att-8-8-r (type1 enum)             

   prtInputMaxCapacity               Integer32,

      prt-att-8-9-r (integer(-2:MAX))

ISSUE 2d:  Same as ISSUE 2?
   prtInputCurrentLevel              Integer32,

      prt-att-8-10-r (integer(-2:MAX))

ISSUE 2e:  Same as ISSUE 2?
   prtInputStatus                    PrtSubUnitStatusTC,

      prt-att-8-11-r (type1 enum)

   prtInputMediaName                 OCTET STRING (SIZE(0..63)),

      prt-att-8-12-r (keyword | name(63))

NOTE: The above values SHALL be a subset of the values for the IPP "media" Job Template attributes.

The Extended Input Group (OPTIONAL):

   prtInputName                      OCTET STRING (SIZE(0..63)),

      prt-att-8-13-r (keyword | name(63))

NOTE: The above values SHALL be a subset of the values for the IPP "media" Job Template attributes.

   prtInputVendorName                OCTET STRING (SIZE(0..63)),

      prt-att-8-14-r (name(63))

   prtInputModel                     OCTET STRING (SIZE(0..63)),

      prt-att-8-15-r (name(63))

   prtInputVersion                   OCTET STRING (SIZE(0..63)),

      prt-att-8-16-r (text(63))

   prtInputSerialNumber              OCTET STRING (SIZE(0..63)),

      prt-att-8-17-r (text(63))

   prtInputDescription               OCTET STRING (SIZE(0..255)),

      prt-att-8-18-r (text(255))

   prtInputSecurity                  PresentOnOff,

      prt-att-8-19-r (type1 enum)

The Input Media Group (OPTIONAL):

   prtInputMediaWeight               Integer32,

      prt-att-8-20-r (integer(-2:MAX))

ISSUE 2f:  Same as ISSUE 2?
   prtInputMediaType                 OCTET STRING (SIZE(0..63)),

      prt-att-8-21-r (type3 keyword(63) | name(63))

   prtInputMediaColor                OCTET STRING (SIZE(0..63)),

      prt-att-8-22-r (type3 keyword(63) | name(63))

   prtInputMediaFormParts            Integer32,

      prt-att-8-23-r (integer(-2:MAX))

ISSUE 2g:  Same as ISSUE 2?
The Input Switching Group (OPTIONAL):

   prtInputMediaLoadTimeout          Integer32,

      prt-att-8-24-r (integer(-2:MAX))

ISSUE 2h:  Same as ISSUE 2?
   prtInputNextIndex                 Integer32

      prt-att-8-25-r (integer(-2:MAX))

ISSUE 2i:  Same as ISSUE 2?
14.7 Output (9) (MANDATORY)

   prtOutputType                     PrtOutputTypeTC,

      prt-att-9-2-r (enum)

   prtOutputCapacityUnit             PrtCapacityUnitTC,

      prt-att-9-3-r (enum)

   prtOutputMaxCapacity              Integer32,

      prt-att-9-4-r (integer(-2:MAX)

ISSUE 2j:  Same as ISSUE 2?
   prtOutputRemainingCapacity        Integer32,

      prt-att-9-5-r (integer(-3:MAX)

ISSUE 2k:  Same as ISSUE 2 (but still need -3 for the room for one more value)?
ISSUE 3:  Or do we want to add (register for use with IPP) an additional 'room-for-more' out-of-band attribute value so that this range could also be changed to integer(0:MAX)?
   prtOutputStatus                   PrtSubUnitStatusTC,

      prt-att-9-6-r (type1 enum)

The Extended Output Group (OPTIONAL):

   prtOutputName                     OCTET STRING (SIZE(0..63))

      prt-att-9-7-r (keyword | name(63))

   prtOutputVendorName               OCTET STRING (SIZE(0..63)),

      prt-att-9-8-r (name(63))

   prtOutputModel                    OCTET STRING (SIZE(0..63)),

      prt-att-9-9-r (name(63))

   prtOutputVersion                  OCTET STRING (SIZE(0..63)),

      prt-att-9-10-r (text(63))

   prtOutputSerialNumber             OCTET STRING (SIZE(0..63)),

      prt-att-9-11-r (text(63))

   prtOutputDescription              OCTET STRING (SIZE(0..255)),

      prt-att-9-12-r (text(255))

   prtOutputSecurity                 PresentOnOff,

      prt-att-9-13-r (type1 enum)

The Output Dimensions Group (OPTIONAL):

   prtOutputDimUnit                  PrtMediaUnitTC,

      prt-att-9-14-r (type1 enum)

   prtOutputMaxDimFeedDir            Integer32,

      prt-att-9-15-r (integer(-2:MAX))

ISSUE 2l:  Same as ISSUE 2?
   prtOutputMaxDimXFeedDir           Integer32,

      prt-att-9-16-r (integer(-2:MAX))

ISSUE 2m:  Same as ISSUE 2?
   prtOutputMinDimFeedDir            Integer32,

      prt-att-9-17-r (integer(-2:MAX))

ISSUE 2n:  Same as ISSUE 2?
   prtOutputMinDimXFeedDir           Integer32,

      prt-att-9-18-r (integer(-2:MAX))

ISSUE 2o:  Same as ISSUE 2?
The Output Features Group (OPTIONAL):

   prtOutputStackingOrder            PrtOutputStackingOrderTC,

      prt-att-9-19-r (type1 enum)

   prtOutputPageDeliveryOrientation  

                                 PrtOutputPageDeliveryOrientationTC,

      prt-att-9-20-r (type1 enum)

   prtOutputBursting                 PresentOnOff,

      prt-att-9-21-r (type1 enum)

   prtOutputDecollating              PresentOnOff,

      prt-att-9-22-r (type1 enum)

   prtOutputPageCollated             PresentOnOff,

      prt-att-9-23-r (type1 enum)

   prtOutputOffsetStacking           PresentOnOff

      prt-att-9-24-r (type1 enum)

14.8 Marker (10) (MANDATORY)

   prtMarkerMarkTech                 PrtMarkerMarkTechTC,

      prt-att-10-2-r (type2 enum)

   prtMarkerCounterUnit              PrtMarkerCounterUnitTC,

      prt-att-10-3-r (type2 enum)

   prtMarkerLifeCount                Counter32,

      prt-att-10-4-r (integer(0:MAX))

   prtMarkerPowerOnCount             Counter32,

      prt-att-10-5-r (integer(0:MAX))

   prtMarkerProcessColorants         Integer32 (0..65535),

      prt-att-10-6-r (integer(0:65535))

   prtMarkerSpotColorants            Integer32 (0..65535),

      prt-att-10-7-r (integer(0:65535))

   prtMarkerAddressabilityUnit       INTEGER,

      prt-att-10-8-r (type1 enum)

   prtMarkerAddressabilityFeedDir    Integer32,

      prt-att-10-9-r (integer(-2:MAX))

ISSUE 2p:  Same as ISSUE 2?
   prtMarkerAddressabilityXFeedDir   Integer32,

      prt-att-10-10-r (integer(-2:MAX))

ISSUE 2q:  Same as ISSUE 2?
NOTE: The above three objects are fields of the IPP "printer-resolution" Job Template attribute.

   prtMarkerNorthMargin              Integer32,

      prt-att-10-11-r (integer(-2:MAX))

ISSUE 2r:  Same as ISSUE 2?
   prtMarkerSouthMargin              Integer32,

      prt-att-10-12-r (integer(-2:MAX))

ISSUE 2s:  Same as ISSUE 2?
   prtMarkerWestMargin               Integer32,

      prt-att-10-13-r (integer(-2:MAX))

ISSUE 2t:  Same as ISSUE 2?
   prtMarkerEastMargin               Integer32,

      prt-att-10-14-r (integer(-2:MAX))

ISSUE 2u:  Same as ISSUE 2?
   prtMarkerStatus                   PrtSubUnitStatusTC

      prt-att-10-15-r (type1 enum)

14.9 Marker Supplies (11) (OPTIONAL)

   prtMarkerSuppliesMarkerIndex      Integer32 (0..65535),

      prt-att-11-2-r (integer(0:65535))

   prtMarkerSuppliesColorantIndex    Integer32 (0..65535),

      prt-att-11-3-r (integer(0:65535))

   prtMarkerSuppliesClass            PrtMarkerSuppliesClassTC,

      prt-att-11-4-r (type1 enum)

   prtMarkerSuppliesType             PrtMarkerSuppliesTypeTC,

      prt-att-11-5-r (type3 enum)

   prtMarkerSuppliesDescription      OCTET STRING (SIZE(0..255)),

      prt-att-11-6-r (text(255))

   prtMarkerSuppliesSupplyUnit       PrtMarkerSuppliesSupplyUnitTC,

      prt-att-11-7-r (type1 enum)

   prtMarkerSuppliesMaxCapacity      Integer32,

      prt-att-11-8-r (integer(-2:MAX))

ISSUE 2v:  Same as ISSUE 2?
   prtMarkerSuppliesLevel            Integer32

      prt-att-11-9-r (integer(-2:MAX))

ISSUE 2w:  Same as ISSUE 2?
14.10 Marker Colorant (12) (OPTIONAL)

   prtMarkerColorantMarkerIndex      Integer32 (0..65535),

      prt-att-12-2-r (integer(0:65535))

   prtMarkerColorantRole             PrtMarkerColorantRoleTC,

      prt-att-12-3-r (type1 enum)

   prtMarkerColorantValue            OCTET STRING (SIZE(0..255)),

      prt-att-12-4-r (type3 keyword | name(MAX))

   prtMarkerColorantTonality         Integer32

      prt-att-12-5-r (integer(2:65535))

14.11 Media Path (13) (MANDATORY)

   prtMediaPathMaxSpeedPrintUnit     PrtMediaPathMaxSpeedPrintUnitTC,

      prt-att-13-2-r (type1 enum)

   prtMediaPathMediaSizeUnit         PrtMediaUnitTC,

      prt-att-13-3-r (type1 enum)

   prtMediaPathMaxSpeed              Integer32,

      prt-att-13-4-r (integer(-2:MAX))

ISSUE 2x:  Same as ISSUE 2?
   prtMediaPathMaxMediaFeedDir       Integer32,

      prt-att-13-5-r (integer(-2:MAX))

ISSUE 2y:  Same as ISSUE 2?
   prtMediaPathMaxMediaXFeedDir      Integer32,

      prt-att-13-6-r (integer(-2:MAX))

ISSUE 2z:  Same as ISSUE 2?
   prtMediaPathMinMediaFeedDir       Integer32,

      prt-att-13-7-r (integer(-2:MAX))

ISSUE 2aa:  Same as ISSUE 2?
   prtMediaPathMinMediaXFeedDir      Integer32,

      prt-att-13-8-r (integer(-2:MAX))

ISSUE 2ab:  Same as ISSUE 2?
   prtMediaPathType                  PrtMediaPathTypeTC,

      prt-att-13-9-r (type2 enum)

   prtMediaPathDescription           OCTET STRING (SIZE(0..255)),

      prt-att-13-10-r (text(255))

   prtMediaPathStatus                PrtSubUnitStatusTC

      prt-att-13-11-r (type1 enum)

14.12 Channel(14) (MANDATORY)

   prtChannelType                      PrtChannelTypeTC,

      prt-att-14-2-r (type2 enum)

   prtChannelProtocolVersion           OCTET STRING (SIZE(0..63)),

      prt-att-14-3-r (text(63))

   prtChannelCurrentJobCntlLangIndex   Integer32,

      prt-att-14-4-r (integer(0:65535))

   prtChannelDefaultPageDescLangIndex  Integer32,

      prt-att-14-5-r (integer(0:65535))

   prtChannelState                     PrtChannelStateTC,

      prt-att-14-6-r (type1 enum)

   prtChannelIfIndex                   Integer32,

      prt-att-14-7-r (integer(0:MAX))

   prtChannelStatus                    PrtSubUnitStatusTC,

      prt-att-14-8-r (type1 enum)

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

      prt-att-14-9-r (text(255))

14.13 Interpreter (15) (MANDATORY)

   prtInterpreterLangFamily          PrtInterpreterLangFamilyTC,

      prt-att-15-2-r (type2 enum)

   prtInterpreterLangLevel           OCTET STRING (SIZE(0..31)),

      prt-att-15-3-r (text(31))

   prtInterpreterLangVersion         OCTET STRING (SIZE(0..31)),

      prt-att-15-4-r (text(31))

NOTE: The above three objects correspond to the "document-formats-supported" (mimeMediaType) Printer attribute.  However, the IPP object needs to perform a conversion.  See Section 14.1.

   prtInterpreterDescription         OCTET STRING (SIZE(0..255)),

      prt-att-15-5-r (text(255))

   prtInterpreterVersion             OCTET STRING (SIZE(0..31)),

      prt-att-15-6-r (text(31))

   prtInterpreterDefaultOrientation  PrtPrintOrientationTC,

      prt-att-15-7-r (type1 enum)

   prtInterpreterFeedAddressability  Integer32,

      prt-att-15-8-r (integer(-2:MAX))

ISSUE 2ac:  Same as ISSUE 2?
   prtInterpreterXFeedAddressability Integer32,

      prt-att-15-9-r (integer(-2:MAX))

ISSUE 2ad:  Same as ISSUE 2?
   prtInterpreterDefaultCharSetIn    CodedCharSet,

      prt-att-15-10-r (type2 enum)

   prtInterpreterDefaultCharSetOut   CodedCharSet,

      prt-att-15-11-r (type2 enum)

   prtInterpreterTwoWay              PrtInterpreterTwoWayTC

      prt-att-15-12-r (type1 enum)

14.14 Console Display Buffer (16) (MANDATORY)

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

       prt-att-16-2 (text(255))

14.15 Console Lights (17) (MANDATORY)

   prtConsoleOnTime                  Integer32,

      prt-att-17-2-r (integer(0:MAX))

   prtConsoleOffTime                 Integer32,

      prt-att-17-3-r (integer(0:MAX))

   prtConsoleColor                   PrtConsoleColorTC,

      prt-att-17-4-r (type2 enum)

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

      prt-att-17-5-r (text(255))

14.16 Alert (18) (MANDATORY)

   prtAlertSeverityLevel             PrtAlertSeverityLevelTC,

      prt-att-18-2-r (type1 enum)

   prtAlertTrainingLevel             PrtAlertTrainingLevelTC,

      prt-att-18-3-r (type2 enum)

   prtAlertGroup                     PrtAlertGroupTC,

      prt-att-18-4-r (type1 enum)

   prtAlertGroupIndex                Integer32,

      prt-att-19-5-r (integer(-1:MAX))

ISSUE 2ae:  Same as ISSUE 2?
   prtAlertLocation                  Integer32,

      prt-att-19-6-r (integer(-2:MAX))

ISSUE 2af:  Same as ISSUE 2?
   prtAlertCode                      PrtAlertCodeTC,

      prt-att-19-7-r (type2 enum)

   prtAlertDescription               OCTET STRING (SIZE(0..255)),

      prt-att-19-8-r (text(255))

   prtAlertTime                      TimeTicks

      prt-att-19-9-r (integer(0:MAX))

Isaacson, Hastings, Herriot, Schoff

[Page 18]


Expires - December 20, 1998

Isaacson, Hastings, Herriot, Schoff

[Page 7]


Expires - December 20, 1998


