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Abstract

This document specifies an extension to the Internet Printing Protocol/1.0 (IPP) [RFC2565, RFC2566] and IPP/1.1 [ipp-mod, ipp-pro]. This extension relaxes the restriction that each attribute value is the same for all pages and all documents within a job. For example, with this extension, page 1 of a job could have a different media from the other pages in the job or document 2 of a job could be stapled while the other documents of the job are not. 

This extension supports document exceptions and page exceptions by adding two new Job Template attributes: “document-exceptions” and “page-exceptions” -- both have a syntax type of “1setOf collection”. Each ‘collection’ value for “document-exceptions” contains an attribute that identifies the exception documents, namely “input-documents” or “output-documents”. The ‘collection’ value also contains one or more attributes that are exceptions for the identified documents, e.g. “document-format”, “finishings”, and “media”. Each ‘collection’ value for “page-exceptions” contains two attributes that identify the exception pages, namely  “input-documents” or “output-documents” plus “pages”. The ‘collection’ value also contains one or more attributes that are exceptions for the identified pages, e.g. “sides” and “media”.

This extension also supports subset finishing by adding a new Job Template attribute “pages-per-subset”, which specifies the number of pages per subset. The extension allows finishing and other document attributes to be applied to such subsets of pages.

The full set of IPP documents includes:

· Design Goals for an Internet Printing Protocol [RFC2567]

· Rationale for the Structure and Model and Protocol for the Internet Printing Protocol [RFC2568]

· Internet Printing Protocol/1.1: Model and Semantics (this document)

· Internet Printing Protocol/1.1: Encoding and Transport [IPP-PRO]

· Internet Printing Protocol/1.1: Implementer's Guide [IPP-IIG]

· Mapping between LPD and IPP Protocols [RFC2569]

The "Design Goals for an Internet Printing Protocol" document takes a broad look at distributed printing functionality, and it enumerates real-life scenarios that help to clarify the features that need to be included in a printing protocol for the Internet.  It identifies requirements for three types of users: end users, operators, and administrators.  It calls out a subset of end user requirements that are satisfied in IPP/1.0.  A few OPTIONAL operator operations have been added to IPP/1.1.

The "Rationale for the Structure and Model and Protocol for the Internet Printing Protocol" document describes IPP from a high level view, defines a roadmap for the various documents that form the suite of IPP specification documents, and gives background and rationale for the IETF working group's major decisions.  

The "Internet Printing Protocol/1.1: Encoding and Transport" document is a formal mapping of the abstract operations and attributes defined in the model document onto HTTP/1.1 [RFC2616].  It defines the encoding rules for a new Internet MIME media type called "application/ipp".  This document also defines the rules for transporting over HTTP a message body whose Content-Type is "application/ipp".  This document defines a new scheme named 'ipp' for identifying IPP printers and jobs.  

The "Internet Printing Protocol/1.1: Implementer's Guide" document gives insight and advice to implementers of IPP clients and IPP objects.  It is intended to help them understand IPP/1.1 and some of the considerations that may assist them in the design of their client and/or IPP object implementations.  For example, a typical order of processing requests is given, including error checking.  Motivation for some of the specification decisions is also included.

The "Mapping between LPD and IPP Protocols" document gives some advice to implementers of gateways between IPP and LPD (Line Printer Daemon) implementations.
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Introduction

The Internet Printing Protocol (IPP) is an application level protocol for distributed printing using Internet tools and technologies. IPP version 1.1 (IPP/1.1) requires that each attribute value be the same for all documents and all pages in a job. This document defines  OPTIONAL extensions to the IPP/1.1 model which relax this restriction and allow documents and pages to have attributes that are exceptions. For example, with this extension, page 1 of a job could have a different media or different value of “sides” from the other pages in the job, or document 2 of a job could be stapled while the other documents of the job are not.  This document is a proposal for an extension to IPP/1.0 and IPP/1.1.

This extension supports document exceptions and page exceptions by adding two new Job Template attributes: “document-exceptions” and “page-exceptions” -- both have a syntax type of “1setOf collection”. Each ‘collection’ value for “document-exceptions” contains an attribute that identifies the exception documents, namely “input-documents” or “output-documents”. The ‘collection’ value also contains one or more attributes that are exceptions for the identified documents, e.g. “document-format”, “finishings”, and “media”. Each ‘collection’ value for “page-exceptions” contains two attributes that identify the exception pages, namely  “input-documents” or “output-documents” plus “pages”. The ‘collection’ value also contains one or more attributes that are exceptions for the identified pages, e.g. “sides” and “media”.

This extension also supports subset finishing with a new Job Template attribute “pages-per-subset”, which specifies the number of pages per subset. The extension allows finishing and other document attributes to be applied to such subsets of pages.

1. Terminology

This section defines the following additional terms that are used throughout this document:

1.1 REQUIRED

If an implementation supports the extensions described in this document, it MUST support a REQUIRED feature.

1.2 OPTIONAL

If an implementation supports the extensions described in this document, it MAY support an OPTIONAL feature.

1.3 Exception-Extension

The Exception-Extension is the extension proposed in this document that adds attribute exceptions for documents and pages. This extension supports Document-Exceptions, Page-Exceptions and Subset-Finishing, which are all defined later in this section.

1.4 Sheet

A Sheet is the unit of media that a printer puts marks on. It is the most basic unit of output from a printer. A printer may mark on one side or on both sides of a sheet.

1.5 Output-Page

An Output-Page is the set of all markings that the author intended to be placed on one side of a Sheet, including, but not limited to, text, drawings, images, footers and headers. 

1.6 Impression: 

An impression is the set of all markings that the Job submitter intended to be placed on one side of a Sheet. Each impression contains one or more Output-Pages. Generally a Job submitter prints each Output-Page as the author intended, namely one Output-Page per Impression. Sometimes, a Job submitter prints several Output-Pages per Impression, perhaps to save paper or money. The IPP attribute “number-up” specifies the number of Output-Pages per impression.  When “number-up” is greater than 1, an impression contains multiple Output-Pages.

1.7 Input-Page

An Input-Page is a sequence of bytes that describe how to mark a single Output-Page. IPP 1.1 [ipp-mod] uses the term “print-stream-pages” to refer to both Input-Pages and Output-Pages. There is a one to one relationship between Input-Pages and Output-Pages and they are in the same order. Both Input-Pages and Output-Pages are numbered sequentially (see section 4.1) starting from 1 at the beginning of each Input-Document or Output-Document, respectively. When the first Input-Page of an Input-Document coincides with the first Output-Page of an Output-Document, the numbering of Input-Pages and Output-Pages coincides; otherwise it doesn’t.

1.8 Input-Document

An Input-Document is the entire sequence of bytes transmitted as the Document Content in the Print-Job and Send-Document operations or referenced by the "document-uri" operation attribute in the Print-URI and Send-URI operations.  This sequence of bytes consists of one or more Input-Pages. 

1.9 Output-Document 

An Output-Document is a set of one or more Sheets which either are permanently bound into a single unit, e.g. with a staple, or are intended to be treated by an end-user as a single unit, e.g. for a loose leaf binder. If an Output-Document is bound, it is uniformly bound; if it is not bound, no subset of sheets within it are bound. The Output-Pages that comprise an Output-Document may come from

a) all the Input-Pages of an Input-Document or 

b) a proper subset of the Input-Pages of the Input-Document or 

c) all the Input-Pages of several Input-Documents. 

An Output-Document is not a set of sheets that are bound temporarily for shipping, e.g. with banding.

1.10 Relationship between Input-Document and Output-Documents

Each relationship is named and defined below. The cases are derived from an analysis of possible tree structures (see section 4.2). A client selects the desired case with the number of submitted Input-Documents and the specific values of three attributes: the existing Job Template “multiple-document-handling” and two new attributes “pages-per-subset” and “documents-per-subset”.  The latter two attributes describe how the stream of  Input-Pages or Input-Documents and are partitioned into Output-Documents, respectively.   

The table below summarizes the relationship of Input-Documents to Output-Document in the five cases:

Case
Number of


Input-Documents
Output-Documents

Degenerate
1
1

Separate-Documents
n 
n

Single-Document
n 
1

Page-Subset Documents
n 
m (m >n)

Document-Subset Documents
n 
m (m < n)

When n = 1 for the “Separate-Documents” and “Single-Document” become the “Degenerate” case.

The table below summarizes the attribute values that control the cases.

The “separate” value means that “multiple-document-handling” is  'separate-documents-collated-copies' or 'separate-documents-uncollated-copies'.

The “single” value means that “multiple-document-handling” is 'single-document' or 'single-document-new-sheet'.
The “ignored” value means that the attribute need not be present and is ignored if it is present,

The “present” value means that the attribute must be present. A different case is implied if it is not present.

The “not present” value means that the attribute must not be present. A different case is implied if it is present.

Case
“multiple-document-handling”
“pages-per-subset”
“documents-per-subset”

Separate-Documents
separate
not present
not present

Single-Document
single
ignored
ignored

Page-Subset Documents
separate
present
not present

Document-Subset Documents
separate
not present
present

The Degenerate row is omitted because it follows the rules for the “Separate-Documents” and “Single-Documents” rules when the number of Input-Documents is 1.

There is an error if both “page-per-subset” and “document-per-subset” are present in the “separate” case. 

1.10.1 Degenerate Case: 

In the Degenerate Case, the Job consists of exactly one Output-Document and exactly one Input-Document. The single Input-Document produces the single Output-Document. This case represents the most common case of printing. For example, if a user is Printing a single MS Word file, the MS Word file is the Input-Document and the printed pages are the Output-Document. This case is the degenerate case of Separate-Documents and Single-Document. It occurs when the number of Input-Documents is 1 and either

a) “multiple-document-handling” is  'separate-documents-collated-copies' or 'separate-documents-uncollated-copies' and neither “pages-per-subset” nor “documents-per-subset” are present or. 

b) “multiple-document-handling” is 'single-document' or 'single-document-new-sheet', and both “pages-per-subset” and “documents-per-subset” are ignored if present
1.10.2 Separate Documents Case

In the Separate Documents Case, the Job consists of one or more Output-Documents where each Input-Document produces one Output-Document. For example, if a user prints 10 Java files in one Job and wants 10 separately stapled Output-Documents, each of the 10 Java files is an Input-Document, and the printed Output-Pages from each of the 10 Java files is a separate Output-Document that is stapled separately. This case occurs when “multiple-document-handling” is  'separate-documents-collated-copies' or 'separate-documents-uncollated-copies' and the new attributes “pages-per-subset” and “documents-per-subset” are not present.

1.10.3 Single Document Case 

In the Single Document Case, the job consists of a single Output-Document produced from one or more Input-Documents. For example, if a user prints 10 Java files in one Job and wants all Output-Pages of the 10 Java files to be produced as 1 stapled Output-Document, then each of the 10 Java files is an Input-Document, and all printed Output-Pages from all of the 10 Java files is a single Output-Document that is stapled. This case occurs when “multiple-document-handling” is 'single-document' or 'single-document-new-sheet'; the value of “pages-per-subset” and “documents-per-subset” are both ignored if present. 
1.10.4 Page-Subset Document Case: 

In the Page-Subset Case, the Job consists of one or more Output-Documents and one or more Input-Documents. The new attribute “pages-per-subset” contains a sequence of integers which specifies how to partition the stream of Input-Pages into subsets, each of which produces an Output Document. For example, if a user prints 1 PostScript file with 1000 pages, where each 4 Output-Pages represents an insurance policy, then the PostScript file is the Input-Document and each group of 4 Output-Pages is an Output-Document. The resulting Output-Documents would be the same if the same 1000 Input-Pages were spread across 2 or more PostScript files. This case occurs when “multiple-document-handling” is 'separate-documents-collated-copies' or 'separate-documents-uncollated-copies' and the new attribute “pages-per-subset” contains 1 or more integer values. The new attribute “documents-per-subset” is not present.

1.10.5 Document-Subset Document Case: 

This case is defined here for completeness, but it is not supported by this extension. 

In the Document-Subset Document Case, the Job consists of one or more Output-Documents and one or more Input-Documents. The new attribute “documents-per-subset” contains a sequence of integers which specifies how to partition Job’s Input-Documents into subsets, each of which produces an Output Document. For example, if a user prints 25 Java files in one Job and wants 2 separately stapled Output-Documents, one with 15 Java files and one with 10 Java files, then each of the Java files is an Input-Document, and the printed Output-Pages from the first 15  Java files and next 10 Java files are two separate Output-Documents that are stapled separately. This case occurs when “multiple-document-handling” is 'separate-documents-collated-copies' or 'separate-documents-uncollated-copies' and “documents-per-subset” contains 1 or more integer values. The new attribute “pages-per-subset” is not present.

1.11 Document-Exceptions

In IPP/1.1 each attribute value is the same for the entire Job.  When an attribute is a “Document-Exceptions” attributes, it is different for identified Input-Documents or Output-Documents.

1.12 Page-Exceptions

In IPP/1.1 each attribute value is the same for the entire Job.  When an attribute is a “Page-Exceptions” attributes, it is different for identified Input-Pages or Output-Pages.

1.13 Subset-Finishing

Subset-Finishing is the ability to subdivide the stream of Input-Pages from one or more Input-Documents into multiple Output-Documents and to apply the same or different finishing to each individual Output-Document.

1.14 Affects

Each attribute is said to ‘affect’ some part of a job. For example, “media” affects a sheet, “finishings” affects an Output-Document, “page-ranges” affects an Input-Document and “job-priority” affects a job. This nuance must be explicit in the Exceptions-Extension because the parts of a job that an attribute affects limit the parts of a job that an attribute can be associated with (see the next section for a definition of “associates”). For example, “job-priority” affects a job; so it can be associated with a Job, but not an Input-Document or Input-Page. Likewise, “finishings” affects and Output-Document; so it can be associated with a Job or an Output-Document, but not with an Output-Page.

1.15 Associates 

The word “associates” combines the meaning of the two terms in subsections of this section, namely “directly associates” and “effectively associates”. When an attribute is either directly associated or effectively associated with some part of a job, it is said to be “associated” with that part of a job.

1.15.1 Directly Associates

When an attribute is said to be ‘directly associated’ with some part of a job, it affects that part or some other part. The part that it affects depends on the attribute and what the attribute is directly associated with. For example if “media” is directly associated with a job, it affects all sheets in the job. If “media” is directly associated with an Output-Document, it affects all sheets in that Output-Document. If  “media” is directly associated with an Output-Page, it affects the sheet containing that Output-Page.

1.15.2 Effectively Associates

When an attribute is said to be directly associated with some part of a job ‘A’ that is semantically connected with another part ‘B’, the attribute is said to be “effectively associated” with ‘B’. For example, in the Separate-Documents Case, when an attribute is directly associated with an Input-Document, it is effectively associated with the corresponding Output-Document.

1.16 Job-Submission Operations: 

The Job-Submission Operations are the IPP operations that create jobs and send document content, namely Print-Job, Print-URI, Create-Job, Send-Document and Send-URI.

2. Requirements

The following is a list of requirements for the  Exceptions-Extension.

1. The Exception-Extension MUST contain a mechanism for specifying Job attributes that are exceptions for particular Input-Documents or Output-Documents. A Printer and a client OPTIONALLY support this mechanism.

2. There MUST be a mechanism for specifying Job attributes that are exceptions for particular Input-Pages or Output-Pages. A Printer and a client OPTIONALLY support this mechanism.

3. The mechanism for exceptions MUST be supported by all Job-Submission operations and Validate-Job.

4. The extension MUST support the four relationships of Input-Documents and Output-Documents: Degenerate Case, Separate-Documents Case, Single-Document Case and Page-Subset Document Case.

5. The extension MUST support Subset-Finishing.

3. Overview

In IPP 1.1 all attributes that a client includes with job creation operations affect the entire Job in a uniform way. That is, there is no way for one Output-Document in a given Job to be stapled and another drilled. Also, there is no way for the first sheet of each Output-Document to be on a different media or to have a different value of “sides” from the other Sheets in the Output-Document.  An IPP/1.1 client can specify features, such as finishing, media and sides only at the job level.

The Exception Extension defined in this document allows some Output-Pages, some Output-Documents and some Input-Documents to be affected by attribute values that are exceptions to those specified for the Job as a whole. For example, the first Output-Page of an Output-Document has a different media from the rest, or the second Output-Document is stapled and the rest are not, or the page-ranges of the first Input-Document selects a few Input-Pages and the rest of the Input-Documents are printed in full.

3.1 Numbering of Components

The Exception Extension defines a system for numbering of components. 

· Each Input-Document has a number. The single Input-Document that a client sends with Print-Job or Print-URI and the first Input-Document that a client sends with Send-Document or Send-URI has a number of  1. Each subsequent Input-Document that a clients sends has a number that is one higher than the previous.  

· Each Input-Page in an Input-Document is numbered sequentially, starting at 1 for the first Input-Page. If a Job has several Input-Documents, the first Input-Page of each Input-Document has the number of 1, which is relative to that Input-Document.

· Each Output-Document has a number. The first Output-Document has a number of ‘1’, and each subsequent Output-Document has a number that is one higher than the previous Output-Document. The Output-Documents are numbered as if the value of “copies” were 1, i.e. if an Input-Document produces multiple copies, each copy of a particular Output-Document has the same number. 

· Each Output-Page in an Output-Document is numbered sequentially, starting at 1 for the first Output-Page. If a Job has several Output-Documents, the first Output-Page of each has the number of 1, which is relative to that Output-Document

3.2 Relationship of Numbered Components

The previous section described how to number Input-Documents, Output-Documents, Input-Pages and Output-Pages. This section describes the relationship between the number on each of these four components. The relationship differs for each of the five cases defined in section 2.10. The following diagrams of tree structure show each of the five cases and the relationship of the numbers in those cases.
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Conditions that define this case:

· Job contains exactly 1 Input-Document

· Either conditions for “Separate-Documents” or “Single-Documents” are met.

Observations about  this case: 

· Job coincides with Output-Document 1 and Input-Document 1

· Output-Page i coincides with Input-Page i
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Conditions that define this case:

· Job contains more than one or more Input-Documents, though one Input-Document is technically the Degenerate Case.

· “multiple-document-handling” is  'separate-documents-collated-copies' or 'separate-documents-uncollated-copies' 

·  “pages-per-subset” is not present

· “documents-per-subset” is not present

Observations about  this case: 

· Output-Document i coincides with Input-Document i

· Output-Page i coincides with Input-Page i

Single-Document Case:
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Conditions that define this case:

· Job contains more than one or more Input-Documents, though one Input-Document is technically the Degenerate Case.

·  “multiple-document-handling” is 'single-document' or 'single-document-new-sheet'; 
Observations about  this case: 

· Output-Document 1 coincides with the Job

· The numbering of Output-Pages is continuous through all Input-Documents, but the numbering of Input-Pages starts at 1 in each Input-Document. That is, Input-Page i in Input-Document m coincides with Output-Page i + k, where k is the number of Input-Pages in all previous Input-Documents, i.e. Input-Documents 1 through m-1.

·  “pages-per-subset” is ignored if present

· “documents-per-subset” is ignored if present

Page-Subset Document Case:
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Conditions that define this case:

· Job contains one or more Input-Documents

· “multiple-document-handling” is  'separate-documents-collated-copies' or 'separate-documents-uncollated-copies' 

· “pages-per-subset” is present.

· “documents-per-subset” is not present

Observations about  this case: 

· The diagram shows that Output-Documents 1 through m are contained in Input-Document 1, and Output-Documents m+1 through t are contained in Input-Document 2 and so on. However, this diagram is not completely accurate. The Input-Pages from all Input-Documents are more accurately viewed as a continuous stream of Input-Pages that are partitioned into Output-Documents as specified by the attribute “pages-per-subset”. For example, an Output-Document could come from the last 3 Input-Pages of an Input-Document and the first 4 Input-Pages of the next Input-Document.

· The Input-Pages in each Input-Document are numbered sequentially starting from 1 and the Output-Pages in each Output-Document are numbered sequentially starting from 1. For the first Output-Document, the numbers of  the Input-Pages and Output-Pages coincide. For subsequent Output-Documents, the numbers differ. For example, the first Output-Page of the second Output-Document coincides with Input-Page w, where w is the number of Output-Pages in the first Output-Document. To be specific, Output-Page i in Output-Document m coincides with Input-Page i + k of the Job, where k is the number of Output-Pages in all previous Output-Documents of the job, e.g. Output-Documents 1 through m-1. 

· “pages-per-subset” specifies the number of pages in each Output-Document.

Document-Subset Document Case:

NOTE: this case is here for completeness and is not supported by the Exceptions-Extension.
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Conditions that define this case:

· Job contains one or more Input-Documents

· “multiple-document-handling” is  'separate-documents-collated-copies' or 'separate-documents-uncollated-copies' 

· “pages-per-subset” is not present.

· “documents-per-subset” is present

Observations about  this case: 

· Input-Documents 1-m are contained in Output-Document 1, and Input-Documents m+1 through t are contained in Output-Document 2 and so on.

· Input-Page i in Input-Document m coincides with Output-Page i + k of Output-Document j, where k is the number of Input-Pages in all previous Input-Documents of Output-Document j, e.g. Input-Documents 1 through m-1.

·  “documents-per-subset” has the number of Input-Documents in each Output-Document.

3.3 Association of Attributes

The Exception Extension allows attribute associations with Input-Pages, Output-Pages, Input-Documents and Output-Documents, and it continues to allow associations with Jobs. The Exception Extension specifies rules for associations, and it categorizes attributes according to what they affect. The categories of attributes and the members in the Exceptions-Extension are:

· Input Documents: “page-ranges”, “document-format”, “document-name”, “compression” and “document-natural-language”.

· Output-Documents: “finishings”

· Sheets: “media” and “sides”

The table below shows what each of the three categories of attributes can be associated with:


Category of attribute

Associates with:
Input-Document
Output-Document
Sheets

Input-Document
yes
yes
yes

Output-Document
no
yes
yes

Input-Page
no
no
yes

Output-Page
no
no
yes

The meaning of these associations and their limitation is specified in section 15. 

The Exception-Extension mechanism seems to be general enough to add new Document-Exceptions and Page-Exceptions attributes without changing or extending the general mechanism. That is, an existing or new Job attribute becomes a Document-Exceptions or Page-Exceptions attribute when a description of that attributes says so, but no changes need be  made to the ways exceptions work. If the new attribute belongs to one of the three above categories, it follows the rules of that category. If it belongs to a new categories, the rules of association must be defined.

3.4 Subset Finishing

In IPP/1.1 a Printer applies the “finishings” attribute to all Output-Documents in a given job.  This proposal supports “Subset Finishing” which we define as the ability to partition the Input-Pages of an Input-Document into one or more Output-Documents and to apply different types of finishing to each of the individual Output-Documents contained within a single job.

This model supports subset finishing with the new attribute “pages-per-subset” which specifies the number of Input-Pages per Output-Document. This model treats Subset-Finishing as a Job level sub-setting of the Input-Documents into Output-Documents and as a Document Exception attribute rather than a Page Exception attribute for two reasons.

· Page-Exceptions, as their name suggests, are exceptions for a few Input-Pages or Output-Pages that differ from the rest of the Input-Pages or Output-Pages in the Job. With Subset-Finishing, all Input-Pages belong to some subset. So, sub-setting is not an exception; it encompasses the entire Job. Only the finishing part of Subset-Finishing can have exceptions and those exceptions apply to a subset, much like they apply to Output-Documents.  Because subsets behave like Output-Documents, it is easiest to describe the sub-setting operation as creating Output-Documents.

· If the attributes “media”, “sides” and “finishings” were all treated as Page-Exception attributes, then there would have to one rule for splitting and merging groups when “finishings” is associated with the group and another rule when it is not associated with the group.  If a Page-Exception specifies “sides” is duplex for pages 1-10 and “media” is added to pages 5 and 6, there can be three Page-Exception groups, one for pages 1-4 with “sides”, one for pages 5 and 6 with “sides” and “media” and one for pages 7-10 with sides. If “media” is removed, the groups can be merged back to the original single group.  If “finishings = staple” had been  present in the original group of pages 1-10, such a split would change finishing from one staple in pages 1-10 to 3 staples, one in pages 1-6, one in page 5-6 and one in pages 7-10.

The remainder of this document describes the changes necessary to support the Exceptions Extension.

4. New  Job Template Attributes 

The Exception Extension adds three new Job Template attributes: “document-exceptions”,   “page-exceptions” and “pages-per-subset”. The first two attributes support exception attributes, and the third supports subset finishing.

  +===================+======================+======================+

  | Job Attribute     |Printer: Default Value|  Printer: Supported  |

  |                   |   Attribute          |   Values Attribute   |

  +===================+======================+======================+

  | document-         |       none           |document-exceptions-  |

  |    exceptions 
  |            
 
|   supported          |

  |(1setOf collection)|



     |(1setOf type1 keyword)|

  +===================+======================+======================+

  | page-exceptions   | 

none

     | page-exceptions-     |

  |             
  |    

 
 
|   supported          |

  |(1setOf collection)|



     |(1setOf type1 keyword)|

  +===================+======================+======================+

  | page-per-subset   |  
none

     | pages-per-subset     |

  |             
  |   


 
|   supported          |

  |(1setOf integer)   |


          |   (Boolean)          |

  +===================+======================+======================+

4.1 document-exceptions (1setOf collection) 

This OPTIONAL Job Template attribute contains attributes that are associated with Input-Documents and Output-Documents and that are treated as document exceptions. Such attributes are called “Document-Exceptions” attributes.

If this attribute is not present in a Job, there are no Document-Exceptions within the Job. If it is present, the value consists of one or more ‘collection’ values, where each ‘collection’ value identifies one or more Input-Documents or Output-Documents and contains one or more Job Template attributes which act as exceptions to the corresponding Job Template attribute values for the specified Input-Documents or Output-Documents.

The first attribute of each ‘collection’ value MUST be either “input-documents” or “output-documents” and this attribute identifies Input-Documents or Output-Documents, respectively. The remaining attributes in the ‘collection’ value are the one or more Job Template attributes that are exceptions for the specified Input-Documents or Output-Documents. The allowed attributes are listed in section 5.1.7
There may be more than one way for a client to arrange Document-Exceptions attributes in ‘collection’ values. For example, if a job contains 10 Output-Documents to be printed 1-sided on letter paper with no stapling and Output-Document 1 is to be two sided  with stapling and Document 2 is to be two sided with no stapling, there are two possible ways to group the exceptions.  The client could specify the two exceptions for Output-Document 1 in one ‘collection’ value and the single exception for Output-Document 2 in a second ‘collection’ value, or it could specify “two-sided” for Output-Documents 1 and 2 in one ‘collection’ value and “stapled” for Output-Document 1 in another ‘collection’ value. 

If the “input-documents” or “output-documents” identify Input-Documents or Output-Documents that don’t exist, the Printer silently ignores them and associates the Document-Exceptions with those Input-Documents or Output-Documents that do exist. A client MUST NOT allow two ‘collection’ values to be associated with the same Input-Document or Output-Document and to contain the same Document-Exceptions attribute with different values. If the client violates the preceding rule, the Printer can use either value, and it MUST issue a warning. It does so by adding ‘job-warnings-detected’ to the “job-state-reasons” and by increasing the value of  the “job-warnings-count” Job Description attribute by 1.  If the Printer detects this conflict while it is processing a Job-Submission operation, it MUST return the ignored values in the Unsupported attributes.

When a Client receives this attribute in a Get-Jobs or Get-Job-Attributes, the value MUST contain the same ‘collection’ values received in Job-Submission operations, except for those ‘collection’ values the Printer returned in the Unsupported Attributes. 

Each ‘collection’ value of this attribute has either of the two forms as defined below. The ‘collection’ values NEED NOT all be of the same form. 

For the first form, the client MUST supply “input-documents” as the first. The client OPTIONALLY supplies the remaining attributes in any order.

Attribute name
syntax
In request
Printer Support

input-documents
rangeOfInteger(MAX)
MUST
MUST

document-format
mimeMediaType
MAY
MUST

document-name
name (MAX)
MAY
MUST

compression 
type3 keyword
MAY
MUST

document-natural-language
naturalLanguage
MAY
MAY

page-ranges
1setOf rangeOfInteger (1:MAX)
MAY
MAY

finishings
1setOf type2 enum
MAY
MAY

sides
type2 keyword
MAY
MAY

media
type3 keyword | name(MAX
MAY
MAY

For the second form, the client MUST supply “output-documents” as the first attribute. The client OPTIONALLY supplies the remaining attributes in any order.

Attribute name
syntax
In request
Printer Support

output-documents
rangeOfInteger(MAX)
MUST
MUST

finishings
1setOf type2 enum
MAY
MAY

sides
type2 keyword
MAY
MAY

media
type3 keyword | name(MAX)
MAY
MAY

The following sections describe each attribute in the above table.

4.1.1 input-documents (rangeOfInteger (1:MAX))

This attribute identifies one or more Input-Documents by specifying a range of numbers (see section 4.1 for the rules on associating a number with each Input-Document ). The Document-Exceptions apply to the identified Input-Documents.

A Printer MUST support this attribute. A client MUST supply this attribute in each ‘collection’ value and it MUST be the first attribute of each ‘collection’ value. If this attribute is present, then the client MUST NOT supply  “output-documents”. If this attribute is not the first attribute in a ‘collection’ value, a Printer, depending on implementation, MUST either

a) ignore the “input-documents” attribute or

b) reject all attributes in the ‘collection’ value and treat the ‘collection’ values, but not other sibling ‘collection’ values, as unsupported.

When a client supplies this attribute in a “document-exceptions” attribute of a Send-Document or Send-URI request, this attribute MUST NOT identify Input-Documents which were sent in an earlier operation.  If a Printer receives such a value in a ‘collection’ value, it MUST treat all attribute values in such a ‘collection’ value, but not other sibling ‘collection’ values, as unsupported values and return the entire collection value in the Unsupported Attributes group.

See section 5 for details of usage of this attribute.

4.1.2 output-documents (rangeOfInteger (1:MAX))

This attribute identifies one or more Output-Documents by specifying a range of numbers (see section 4.1 for the rules on associating a number with each Output-Document). The Document-Exceptions apply to the identified Output-Documents.

A Printer MUST support this attribute. A client MUST supply this attribute in each ‘collection’ value and it MUST be the first attribute of each ‘collection’ value. If this attribute is present, then the client MUST NOT supply “input-documents”. If this attribute is not the first attribute in a ‘collection’ value, a Printer, depending on implementation, MUST either

a) ignore the “output-documents” attribute or

b) reject all attributes in the ‘collection’ value and treat the ‘collection’ values, but not other sibling ‘collection’ values, as unsupported.

When a client supplies this attribute in a “document-exceptions” attribute of a Send-Document or Send-URI request, this attribute MUST NOT identify Output-Documents whose first Input-Page was sent in an earlier operation. If a Printer receives such a  value in a ‘collection’ value, it MUST treat all attribute values in such a ‘collection’ value, but not other sibling ‘collection’ values, as unsupported values and return the entire collection value in the Unsupported Attributes group.

4.1.3 document-format (mimeMediaType)

This attribute has the same meaning as in IPP/1.1. It indicates the document-format for one or more specified Input-Documents. The Printer MUST support this attribute. A client OPTIONALLY supplies it. 

4.1.4 document-name (name (MAX))

This attribute has the same meaning as in IPP/1.1. It indicates the document-name for one or more specified Input-Documents. The Printer MUST support this attribute. A client OPTIONALLY supplies it. 

4.1.5 compression (type3 keyword)

This attribute has the same meaning as in IPP/1.1.  It indicates the compression for one or more specified Input-Documents. The Printer MUST support this attribute. A client OPTIONALLY supplies it. 
4.1.6 document-natural-language (naturalLanguage)

This attribute has the same meaning as in IPP/1.1.  It indicates the document-natural-language for one or more specified Input-Documents. The Printer MAY support this attribute. A client OPTIONALLY supplies it. 

4.1.7 page-ranges (1setOf rangeOfInteger (1:MAX))

This attribute has the same meaning as in IPP/1.1. It redefines each Input-Document to contain only the specified Input-Pages.  See section 5.2.3 for how this attribute interacts with “pages”.. The “multiple-document-handling” attribute affects the algorithm for numbering Input-Pages when this attribute is a Job attribute but when it is a Document-Exception attribute.  When this attribute is a Document-Exception attribute, the values of the “page-ranges” attribute specify the Input-Pages to select from each of the identified Input-Documents separately,  For example, if this attribute has the value “3:5” and is associated with two Input-Documents A and B, Input-Document A redefined to contain just two pages: 3 and 5, and Input-Document B also contains just pages 3 and 5. The Printer MAY support this attribute. A client OPTIONALLY supplies it. 

4.1.8 finishings (1setOf type2 enum) 

This attribute has the same meaning as in IPP/1.1.  It indicates the finishings for one or more specified Output-Documents. As a Job Template attribute, it affects each Output-Document produced by the Job. For example, all the sheets of each Output-Document are stapled together. As a Document-Exceptions attributes, it affects only the specified Output-Documents. The Printer MAY support this attribute. A client OPTIONALLY supplies it.

The next section gives further information about this attribute, but this information is the same for all Output-Document attributes that might be added later.

4.1.8.1 Common Behavior for Output-Document Attributes

This attribute is directly associated with an Input-Document or Output-Document. This means that it  is effectively associated with one or more Output-Documents according to the rules of section 15, and this attribute affects those Output-Documents. 

4.1.9 sides (type2 keyword) 

This attribute has the same meaning as in IPP/1.1.  It indicates the sides for one or more specified Output-Pages. As a Job Template attribute, it affects each Sheet produced by the Job. As a Document-Exceptions attributes, it affects only the specified Sheets. The Printer MAY support this attribute. A client OPTIONALLY supplies it.

The next section gives further information about this attribute, but this information is the same for all Sheet attributes, including “media” which is discussed in section 5.1.10
4.1.9.1 Common Behavior for Sheet Attributes

This attribute is directly associated with an Input-Document or Output-Document. This means that it is effectively associated with one or more Output-Pages according to the rules of section 15, and this attribute affects the Sheets containing the specified Output-Pages.

Because this attribute affects a Sheet, but is effectively associated with an Output-Page, a Sheet that contains two or more Output-Pages may have conflicting values of this attribute. This observation leads to two rules, one for the first Output-Page that this attribute is effectively associated with and one for the last Output-Page that this attribute is effectively associated with.

a) For the first Output-Page:  if the value of this attribute is effectively associated with Output-Page i, and if Output-Page i is not the first Output-Page contained on a Sheet and if the value of this attribute differs from the value of this attribute for the preceding Output-Page i-1, then Output-Page i MUST start a new Sheet and the Printer MUST issue a warning by adding ‘job-warnings-detected’ to the “job-state-reasons” and by increasing the value of  the “job-warnings-count” Job Description attribute by 1. 

b) For the last Output-Page:  if the value of this attribute is effectively associated with Output-Page i, and if Output-Page i is not the last Output-Page contained on a Sheet and if the value of this attribute differs from the value of this attribute for the following Output-Page i+1, then Output-Page i+1 MUST start a new Sheet and the Printer MUST issue a warning by adding ‘job-warnings-detected’ to the “job-state-reasons” and by increasing the value of  the “job-warnings-count” Job Description attribute by 1.

4.1.10 media (type3 keyword | name(MAX)) 

This attribute has the same meaning as in IPP/1.1.  It indicates the media for one or more specified Output-Pages. As a Job Template attribute, it affects each Sheet produced by the Job. As a Document-Exceptions attributes, it affects only the specified Sheets. The Printer MAY support this attribute. A client OPTIONALLY supplies it.

See section 5.1.9.1 for additional information. The section describes the common behavior of all Sheet attributes.

4.1.11 Why not “document-exceptions-default”

There is no “document-exceptions-default” attribute because it adds complicated rules for a Printer to implement.  The problems are best illustrated with examples.

If there were a “document-exceptions-default” and it contained a “sides” and “media” exception for the first Output-Page, and if a client submitted a Job with no “sides” attribute and with “media” as a Job attribute with no exceptions, a possible meaning is that the Printer uses the client’s requested media for the entire Job and the sides specified by the “sides-default” and the “sides” value in “document-exceptions-default”. So in this example, the Printer ignores the “document-exceptions-default” attribute for “media”, but uses it for “sides” because the Printer uses it for an attribute “xxx” only when it uses “xxx-default”. 

4.1.12 document-exceptions-supported (1setOf  type1 keyword)

This attribute specifies the supported values of the “document-exceptions” attribute. A client can use this attribute to determine what Document-Exceptions attributes the Printer supports. 

This attribute contains the name of each attribute that the Printer supports in a ‘collection’ value of the “document-exceptions” attribute.  This attribute MUST contain the keywords “input-documents” and “output-documents” because a Printer MUST support these attributes. This attribute MUST also contain the name of each attribute that can be a document-exception. For example, this attribute contains the keyword “sides” if and only if  the Printer supports “sides” in a ‘collection’ value of the “document-exceptions” attribute.

Standard keyword values are:

· 'none':  no attributes are supported in the “document-exceptions” attribute

· 'input-documents': the “input-document” attribute is supported

· 'output-documents': the “output-document” attribute is supported

· 'document-format':  The "document-format" attribute is supported

· 'document-name':  The "document-name" attribute is supported

· 'compression':  The "compression" attribute is supported

· 'document-natural-language':  The "document-natural-language" attribute is supported 

· 'page-ranges':  The "page-ranges" attribute is supported

· 'finishings':  The "finishing" attribute is supported 

· 'sides':  The "sides" attribute is supported

· 'media':  The "media" attribute is supported 

4.2 page-exceptions (1setOf  collection) 

This OPTIONAL Job Template attribute contains attributes that are associated with Input-Pages and Output-Pages and that are treated as page exceptions. Such attributes are called “Page-Exceptions” attributes.

If this attribute is not present in a Job, there are no Page-Exceptions attributes within the Job. If it is present, the value consists of one or more ‘collection’ values, where each ‘collection’ value identifies one or more Input-Pages or Output-Pages and contains one or more Job Template attributes which act as exceptions to the corresponding Job Template attributes for the specified Input-Pages or Output-Pages.

The first attribute of each ‘collection’ value MUST be either “input-documents” or “output-documents”. 

The second attribute MUST be “pages” and this attribute identifies either

· the Input-Pages relative to the Input-Document specified by “input-documents” or 

· the Output-Pages relative to the Output-Document specified by “output-documents”. 

The Page-Exceptions attributes applies to the identified Input-Pages or Output-Pages, which need not be contiguous.

The remaining attributes in the ‘collection’ value are the Job Template attributes that are exceptions for the specified Input-Pages or Output-Pages. 

There may be more than one way for a client to arrange Page-Exception attributes in ‘collection’ values. For example, if an Output-Document contains 10 Output-Pages to be printed 1-sided on white letter paper and Output-Page 1 is to be two sided  with blue letter paper and Document 2 is to be two sided with white letter paper, there are two possible ways to group the exceptions.  The client could specify the two exceptions for Output-Page 1 in one ‘collection’ value and the single exception for Output-Page 2 in second ‘collection’ values, or it could specify “two-sided” for Output-Pages 1 and 2 in one ‘collection’ value and “blue letter paper” for Output-Document 1 in another ‘collection’ value. 

If the “pages” and the “input-documents” or “output-documents” identify Input-Pages or Output-Pages that don’t exist, the Printer silently ignores them and associates the Page-Exceptions with those Input-Pages or Output-Pages that do exist. A client MUST not allow two ‘collection’s values to be associated with the same Input-Page or Output-Page and to contain the same Page-Exception attribute with different values. If there is such a conflict, the Printer can use either value, and it MUST issue a warning. It does so by adding ‘job-warnings-detected’ to the “job-state-reasons” and by increasing the value of  the “job-warnings-count” Job Description attribute by 1.  If the Printer detects this conflict while it is processing a Job-Submission operation, it MUST return the ignored value in the Unsupported attributes. 

When a Client receives this attribute in a Get-Jobs or Get-Job-Attributes, the value MUST contain the same ‘collection’ values received in Job-Submission operations, except for those ‘collection’ values the Printer returned in the Unsupported Attributes. 

Each ‘collection’ value of this attribute has either of the two forms as defined below. The ‘collection’ values NEED NOT all be of the same form. 

For the first form, the client MUST supply “input-documents” as the first attribute and the “pages” attribute as the second attribute. The client OPTIONALLY supplies the remaining attributes in any order.

Attribute name
syntax
In request
Printer Support

input-documents
rangeOfInteger(MAX)
MUST
MUST

pages
rangeOfInteger(MAX)
MUST
MUST

sides
type2 keyword
MAY
MAY

media
type3 keyword | name(MAX
MAY
MAY

For the second form, the client MUST supply “output-documents” as the first attribute and the “pages” attribute as the second attribute. The client OPTIONALLY supplies the remaining attributes in any order.

Attribute name
syntax
In request
Printer Support

output-documents
rangeOfInteger(MAX)
MUST
MUST

pages
rangeOfInteger(MAX)
MUST
MUST

sides
type2 keyword
MAY
MAY

media
type3 keyword | name(MAX)
MAY
MAY

The following sections describe each attribute in the above table.

4.2.1 input-documents (rangeOfInteger (1:MAX))

See section 5.1.1 for details of this attribute.

4.2.2 output-documents (rangeOfInteger (1:MAX))

See section 5.1.2 for details of this attribute.

4.2.3 pages (1setOf rangeOfInteger(1:MAX)) 

This attribute identifies one or more Input-Pages or Output-Pages by specifying one or more ranges of numbers (see section 4.1 for the rules on associating a number with each Input-Page or Output-Page). The “1setOf” allows noncontiguous Input-Page or Output-Pages. The Page-Exceptions apply to the identified Input-Pages or Output-Pages. 

If the “page-ranges” attribute (see section 5.1.7) is associated with an Input-Document, the Input-Pages identified by this attribute are the same as when “page-ranges” is not present. However, this attribute may identify pages that are deselected for printing by the “page-ranges” attribute. For example, if the value of “page-ranges” is “5:10” and this attribute identifies Input-Pages “3:6”, this attribute identifies two Input-Pages (3 and 4) that are not printed and two that are (5 and 6)

If a Printer support the “page-exceptions” attribute, it MUST support this attribute. A client MUST supply this attribute in each ‘collection’ value of the “page-exceptions” attribute and it MUST be the second attribute of each ‘collection’ value. If this attribute is not the in the correct position in a ‘collection’ value (i.e. first or second as defined above), a Printer, depending on implementation, MUST either

c) ignore the “pages” attribute or

d) reject all attributes in the ‘collection’ value and treat the ‘collection’ values, but not other sibling ‘collection’ values, as unsupported.

When a client supplies this attribute in a Send-Document or Send-URI request, this attribute MUST NOT identify Output-Pages sent in an earlier operation. If a Printer receives such a  value in a ‘collection’ value, it MUST treat all such values, but not other sibling ‘collection’ values, as unsupported values.

See section 5 for details of usage of this attribute.

4.2.4 sides (type2 keyword) 

This attribute has the same meaning as in IPP/1.1.  It indicates the sides for one or more specified Output-Pages. As a Job Template attribute, it affects each Sheet produced by the Job. As a Page-Exceptions attributes, it affects only the specified Sheets. The Printer MAY support this attribute. A client OPTIONALLY supplies it.

See section 5.1.9.1 for additional information. The section describes the common behavior of all Sheet attributes.

4.2.5 media (type3 keyword | name(MAX)) 

This attribute has the same meaning as in IPP/1.1.  It indicates the media for one or more specified Output-Pages. As a Job Template attribute, it affects each Sheet produced by the Job. As a Page-Exceptions attributes, it affects only the specified Sheets. The Printer MAY support this attribute. A client OPTIONALLY supplies it.

See section 5.1.9.1 for additional information. The section describes the common behavior of all Sheet attributes.

4.2.6 Why not “page-exceptions-default” 

There is no “page-exceptions-default”. See section 5.1.11 for the reasons. 

4.2.7 page-exceptions-supported (1setOf  type1 keyword)

This attribute specifies the supported values of the “page-exceptions” attribute. A client can use this attribute to determine what exception attributes the Printer supports. 

This attribute contains the name of each attribute that the Printer supports in a ‘collection’ value of the “page-exceptions” attribute.  This attribute MUST contain the keywords “input-documents”, “output-documents” and “pages” because a Printer MUST support these attributes. This attribute MUST also contain the name of each attribute that can be a page-exception. For example, this attribute contains the keyword “sides” if and only if  the Printer supports “sides” in a ‘collection’ value of the “page-exceptions” attribute.

Standard keyword values are:

· 'none':  no attributes are supported in the “page-exceptions” attribute

· 'input-documents': the “input-document” attribute is supported

· 'output-documents': the “output-document” attribute is supported

· 'pages':  The "pages " attribute is supported

· 'sides':  The "sides" attribute is supported

· 'media':  The "media" attribute is supported 

4.3 pages-per-subset (1setOf integer) 

A client OPTIONALLY supplies this attribute, and a Printer OPTIONALLY supports this attribute. If a Printer supports the Page-Subset Document Case, it MUST support this attribute.

When this attribute is present, it  effectively partitions one or more Input-Documents into contiguous subsets of Input-Pages. Each subset is defined to be an Output-Document

The value of the attribute is a set of one or more integers, where each integer specifies the number of Input-Pages in a subset, and the set is treated as a repeating sequence of integers. Thus, when the attribute contains a single integer, the integer specifies the number of Input-Pages in each subset, as a repeating sequence of the single integer. When the number of integers in this attribute exceeds 1, the first integer specifies the number of Input-Pages in the first subset, the second integer specifies the number of Input-Pages in the second subset and so on. If numbers in this attribute are exhausted before partitioning all of the Input-Pages, the Printer starts at the beginning of the sequence again and continues until all Input-Pages are partitioned.

If the job contains more than one Input-Document, the Input-Pages are treated as a single stream of Input-Pages which are partitioned into contiguous subsets with some subsets possibly belonging to more than one Input-Document.

If the number of Input-Pages available for the last subset is less than the number specified by this attribute, the Printer MUST treat the last subset as an Output-Document and MUST issue a warning by adding ‘job-warnings-detected’ to the “job-state-reasons” and by increasing the value of  the “job-warnings-count” Job Description attribute by 1.

4.3.1 Why not “pages-per-subset-default” 

There is no “pages-per-subset-default” because there is no mechanism for a client to specify that there are no Input-Page subsets except to omit this attribute, which would cause the Printer to use the “pages-per-subset-default” attribute and create the default subsets.  Without this attribute, a client can achieve subsets only by including the “pages-per-subset” attribute in the Job and the default is no subsetting. Also, if there were a defaulting mechanism, it isn’t clear that customers would use the same partitioning over and over..

4.3.2 pages-per-subset-supported (Boolean)

This attribute specifies whether the Printer supports the Page-Subset Document Case.  If the attribute is present and has a value of “true”, the Printer supports the Page-Subset Document Case. Otherwise, the Printer doesn’t support the Page-Subset Document Case

5. New Job Description attributes

5.1.1 job-warnings-count (integer)

This OPTIONAL attribute specifies the total number of warnings that a Printer has generated while processing and printing the Job.  At the beginning of a Job, the value MUST be 0. It MUST increase by 1, each time the Printer generates a warning.

6. New Job Description Values

6.1.1 job-warnings-detected value for job-state-reasons (1setOf  type2 keyword)

If the Printer supports the value ‘job-warnings-detected’, the Printer MUST add it to “job-state-reasons” when it generates the first warning message. That is, a single occurrence of this value is present in the “job-state-reasons” if the Printer has generated one or more warnings. 

7. Extended Role of Some Operation Attributes 

In IPP/1.1, the following attributes are operation attributes in all Job-Submission operations except Create-Job, but the Printer doesn’t put their values into the Job object. 

· document-format

· document-name

· compression

· document-natural-language

With the Exception Extension, these attributes also become:

· Operation attributes in the Create-Job and Validate-Job operation when all or most Input-Documents have the same attribute value.

· Job Template attributes, so their values are accessible to a client via the Get-Job-Attributes and Get-Jobs operation.

· Job Description attributes, for legacy reasons so their values are accessible to a client via the Get-Job-Attributes and Get-Jobs operation via the Job Description group name.

· Document-Exceptions attributes, so the values are associated with one Input-Document (possible in IPP/1.1) and a client can query the attributes via Get-Job-Attributes and Get-Jobs operation (not possible in IPP/1.1).

If a Printer supports the Exception Extension and if it supports an attribute in this section, it MUST support the attribute in the three contexts above. In IPP/1.1, a Printer MUST support all attributes in this section except the “document-natural-language” attribute. This effectively means that if a Printer supports this extension, it MUST support all of the attributes in this section except “document-natural-language” in the three contexts described above.

When one of the attributes in this section is an operation attribute in Print-Job, Print-URI or Create-Job, it becomes a Job Template attribute in the newly created Job object. If one of these attributes is a Document-Exceptions attribute, that attribute overrides the Job level attribute for the specified Input-Document. 

When one of the attributes in this section is an operation attribute in Validate-Job, it is validated as if it were an operation attribute of Create-Job.

When one or more of the attributes in this section is an operation attribute in Send-Document or Send-URI request, they are put into a ‘collection’ value that is added to the “document-exceptions” attribute. See section 5.1 for a discussion of possible conflicts.

8. Extensions to Printer Operations

The sections below specify the extensions to the groups within IPP 1.1 operations. If an operation or a group within an operation is not mentioned, this extension does not change that operation or group, respectively.

8.1 Create-Job and Validate-Job Operation Requests

Attributes are added to the operation attributes group.

Group 1: Operation Attributes

Add the attributes specified in section 6: “document-format”, “document-name”, “compression” and “document-natural-language”, so that a client can specify these attributes, at the job level.

8.2 Send-Document and Send-URI Operation Requests 

Attributes are added to the Operation Attributes group.

Group 1: Operation Attributes

"input-document-number" (integer):

The client OPTIONALLY supplies this attribute in order to inform the printer about the order of documents when the printer is sending the Input-Documents asynchronously. The first Input-Document is 1, and subsequent Input-Documents are numbered sequentially. If the value of  “last-document” is ‘true’, then the value of this attribute is also the total number of Input-Documents in the Job.  If a client supplies this attribute in one Send-Document or Send-URI operation in a Job, it MUST send it in all such operations. A Printer deals with missing Input-Documents in the same way as without this attribute except that a time-out can occur with Input-Documents anywhere in the Job. For example, a Printer could receive Input-Documents 1 and 3 and not 2.  

"document-exceptions" (1setOf collection):

The client OPTIONALLY supplies this attribute. See section 5.1 for details. The Printer MUST support this attribute if it supports the “document-exceptions” Job Template attribute.  If the job doesn’t contain a “document-exceptions” attribute, this attribute is added to the Job. Otherwise, the ‘collection’ values from this attribute are appended to the existing “document-exceptions” attribute. See section 5.1 for rules of resolving conflicts. Also the “input-documents” attribute is added to any ‘collection’ value that contains neither an “input-documents” nor “output-documents” attribute. 

"page-exceptions" (1setOf collection):

The client OPTIONALLY supplies this attribute. See section 5.2 for details. The Printer MUST support this attribute if it supports the “page-exceptions” Job Template attribute.  If the job doesn’t contain a “page-exceptions” attribute, this attribute is added to the Job. Otherwise, the ‘collection’ values from this attribute are appended to the existing “page-exceptions” attribute. See section 5.2 for rules of resolving conflicts. Also the “input-documents” attribute is added to any ‘collection’ value that contains neither an “input-documents” nor “output-documents” attribute. 

9. Examples

This section currently contains 3 examples for various relationships of Input-Documents and Output-Documents.. The first example is for the Degenerate Case only. The second and third cases are for the Separate-Document Case, the Single-Documents Case and the Page-Subset Documents Case.

Brackets are used to delimit the beginning and end of each Collection value.

9.1 First Page of Single Document is Letterhead

In the first example, the Printer produces 1 copy of a single Output-Document. It is printed on letter-paper using Print-Job. The first Output-Page of the Output-Document is letterhead paper.

9.1.1 Degenerate Case.

There is one Input-Document A which produces one Output-Document.

Print-Job

job attributes group

media: letter

page-exceptions: {

output-documents: 1:1                  (I could have used input-documents: 1:1 as well)

pages: 1:1

media: letterhead }
end-of-attributes

Input-Document A 

9.2 First Page of Several Documents is Blue

In the second example, the Printer produces 3 copies of each Output-Document. Each is stapled and printed on letter-paper, two-sided using Create-Job. The first Output-Page of each Output-Document is blue-letter paper and one-sided. All Input-Documents are PostScript.

Attributes that differ between cases are in bold. The values for the attribute “input-documents” changes with each example, but could be “1:100” for all.

9.2.1 Separate-Documents Case.

There are two Input-Documents A and B which produce two Output-Documents.

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

*
       multiple-document-handling: separate-documents-collated-copies


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling






page-exceptions: {

output-documents: 1:2                  (I could have used input-documents: 1:2 as well)

pages: 1:1

sides: one-sided

media: blue-letter }
end-of-attributes

Send-Document

end-of-attributes

Input-Document A 

Send-Document

end-of-attributes

Input-Document B 

9.2.2 Single-Documents Case

There are two Input-Documents A and B and only one Output-Document.

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: single-document


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling






page-exceptions: {

output-documents: 1:1                  (I could have used input-documents: 1:1)

pages: 1:1

sides: one-sided

media: blue-letter }
end-of-attributes

Send-Document

end-of-attributes

Input-Document A 

Send-Document

end-of-attributes

Input-Document B 

9.2.3 Page-Subset Documents Case

There are two Input-Documents A and B. . The first Input-Document contains 10 Pages and the second one 15 pages.  There are 7 Output-Documents with 3 pages, 5 pages, 4 pages,  2 pages, 3 pages, 5 pages and 3 pages. The “ pages-per-subset” attributes wraps after the first four Output-Documents and starts with “3” again.  After consuming 22 Input-Pages, the next number is “4”, but only 3 pages remain. So the last Output-Document is short. These value show two boundary cases.

Create-Job

 
operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: separate-documents-collated-copies

pages-per-subset: 3, 5, 4, 2

sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling






page-exceptions: {

output-documents: 1:7                    (I could have used output-documents: 1:100 to be safe)

pages: 1:1

  
 

sides: one-sided



media: blue-letter }
end-of-attributes

Send-Document

end-of-attributes

Input-Document A 

Send-Document

end-of-attributes

Input-Document B 

9.3 First Page is Blue and First Document is not stapled

In the third example, the Printer produces 3 copies of each Output-Document. Each is stapled and printed on letter-paper, two-sided using Create-Job. The third and fourth Output-Pages of each Output-Document is blue-letter paper and one-sided. The second Output-Document is not stapled. All files are PostScript except the second which is html.

Attributes that differ between cases are in bold. The values for the attribute “input-documents” changes with each example, but could be “1:100” for all.

9.3.1 Separate-Documents Case

There are two Input-Documents A and B which produce two Output-Documents. 

There are three version presented here in order to show three different places to put the attributes associated with an Input-Document. The differences are in bold-italic.

First solution:

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: separate-documents-collated-copies


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling

document-format: application/PostScript






document-exceptions: {

output-documents: 2:2                 
 (I could have used input-documents: 2:2 & merged with next)

finishings: none }




{



input-documents: 2:2                 
 next value of multi-value

document-format:  text/html}


page-exceptions: {

output-documents: 1:2                 
 (I could have used  input-documents: 1:2 as well)

pages: 3:4

sides: one-sided

media: blue-letter }
end-of-attributes

Send-Document


end-of-attributes

Input-Document A 

Send-Document

end-of-attributes

Input-Document B 

Second solution:

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: separate-documents-collated-copies


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling

document-format: application/PostScript






document-exceptions: {

output-documents: 2:2                 
 

finishings: none }

page-exceptions: {

output-documents: 1:2                 
 (I could have used  input-documents: 1:2 as well)

pages: 3:4

sides: one-sided

media: blue-letter }
end-of-attributes

Send-Document


end-of-attributes

Input-Document A 

Send-Document


Operation attributes group

document-format:  text/html



end-of-attributes

Input-Document B 

Third solution:

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: separate-documents-collated-copies


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling

document-format: application/PostScript






page-exceptions: {

output-documents: 1:2                 
 (I could have used  input-documents: 1:2 as well)

pages: 3:4

sides: one-sided

media: blue-letter } 
end-of-attributes

Send-Document


end-of-attributes

Input-Document A 

Send-Document


Operation attributes group

document-exceptions: {




input-documents: 2:2                 
 

document-format:  text/html


finishings: none }

end-of-attributes

Input-Document B 

9.3.2 Single-Documents Case

There are two Input-Documents A and B and only one Output-Document.

There are three solutions. The Page-Exception attributes are in Create-Job in the first solution and in Send-Document in the last two solutions. The Document-Exception attribute is directly in the operation attributes of Send-Document in the first two solutions and in the document-exceptions attributes of Send-Document in the third solution. The differences are in bold-italic.

First solution:

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: single-document


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling






document-exceptions: {

output-documents: 2:2                 
 (This is ignored because there is no 2nd document)

finishings: none }

page-exceptions: {

input-documents: 1:1                  
(I could have used output-documents: 1:1)

pages: 3:4

sides: one-sided

media: blue-letter }

end-of-attributes

Send-Document

end-of-attributes

Input-Document A 

Send-Document


Operation attributes group

document-format:  text/html



end-of-attributes

Input-Document B 

Second solution:

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: single-document


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling






document-exceptions: {

output-documents: 2:2                 
 (This is ignored because there is no 2nd document)

finishings: none }

end-of-attributes

Send-Document


Operation attributes group

page-exceptions: {

input-documents: 1:1                  
(I could have used output-documents: 1:1)

pages: 3:4

sides: one-sided

media: blue-letter }

end-of-attributes

Input-Document A 

Send-Document


Operation attributes group

document-format:  text/html

(this can be here or in the document-exceptions)

end-of-attributes

Input-Document B 

Third solution:

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: single-document


sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling






document-exceptions: {

output-documents: 2:2                 
 (This is ignored because there is no 2nd document)

finishings: none }

end-of-attributes

Send-Document


Operation attributes group

page-exceptions: {

input-documents: 1:1                  
(I could have used output-documents: 1:1)

pages: 3:4

sides: one-sided

media: blue-letter }

end-of-attributes

Input-Document A 

Send-Document


Operation attributes group

document-exceptions: {

input-documents: 2:2                  

document-format:  text/html }



end-of-attributes

Input-Document B 

9.3.3 Page-Subset Documents Case

There are two Input-Documents A and B. . The first Input-Document contains 10 Pages and the second one 15 pages.  There are 7 Output-Documents with 3 pages, 5 pages, 4 pages,  2 pages, 3 pages, 5 pages and 3 pages. The “pages-per-subset” attributes wraps after the first four Output-Documents and starts with “3” again.  After consuming 22 Input-Pages, the next number is “4”, but only 3 pages remain. So the last Output-Document is short.

Create-Job


operations attributes group

document-format: application/PostScript






job attributes group

multiple-document-handling: separate-documents-collated-copies

pages-per-subset: 3, 5, 4, 2

sides: two-sided-long-edge
media: letter

copies: 3







finishings: stapling






document-exceptions: {

output-documents: 2:2                 
 

finishings: none }

page-exceptions: {

output-documents: 1:7                  (I could have used input-documents: 1:100 to be safe)

pages: 3:4

sides: one-sided

media: blue-letter }
end-of-attributes

Send-Document

end-of-attributes

Input-Document A 

Send-Document


Operation attributes group

document-format:  text/html

(this can be here or in the document-exceptions)

end-of-attributes

Input-Document B 

10. IANA Considerations

IANA will be called on to register the Job Template attributes defined in this document, using the procedures outlined in [ipp-mod].

11. Internationalization Considerations

The IPP extensions defined in this document require the same internationalization considerations as any of the Job Template attributes defined in IPP/1.1 [ipp-mod].

12. Security Considerations

The IPP extensions defined in this document require the same security considerations as any of the Job Template attributes defined in IPP/1.1 [ipp-mod].
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15. Appendix A: Rules for Attribute Association

For each category of attribute, there is a rule: 

· Input-Documents: such an attribute 

cannot be directly associated with Input-Pages, Output-Pages, or Output-Documents. 

can be directly associated with an Input-Document, and it affects the Input-Document it is associated with. 

can be associated with a Job and it affects all Input-Documents that don’t have the attribute associated with it.


· Output-Documents: such an attribute

can never be directly associated with an Input-Page or Output-Page. 

can be directly associated with an Output-Document, and it affects the Output-Document it is associated with. 

can be directly associated with an Input-Document.  If that Input-Document produces a first Output-Page for one or more Output-Documents, the attribute is effectively associated with each such Output-Document that doesn’t have the attribute directly associated with it. If that Input-Document doesn’t produce any first Output-Pages of an Output-Document, it is ignored and the Printer produces a warning message.  

can be associated with a Job and it affects all Output-Documents that don’t have the attribute associated with it.


· Sheets: such attributes 

can be directly associated with an Output-Page, and it affects the Output-Page it is associated with.

can be directly associated with an Input-Page, and it is effectively associated with the Output-Page determined by the relationship described for the four cases in section 4.2 if that Output-Page doesn’t have the attribute directly associated with it

can be directly associated with an Output-Document, and it affects all Output-Pages in the specified Output-Document that don’t have the attribute associated directly with it or the corresponding Input-Page.

can be directly associated with an Input-Document, and it is effectively associated with all Input-Pages in the specified Input-Document that don’t have the attribute associated directly with it. By transitivity, the attribute is effectively associated with all corresponding Output-Pages (see section 4.2) that don’t have the attribute associated directly with the them or the containing Output-Document. 

can be associated with a Job and it affects all Output-Pages that don’t have the attribute associated with it.


16. Appendix B: Change History

This section summarizes the changes to the document.  Each sub-section is in reverse chronological order.  Adding or removing ISSUES that don't change the document are not listed here.  

16.1 Changes to the January 3, 2000 version to make the January 31, 2000 version

The following changes to the January 3, 2000 version to make the January 31, 2000 version:

1. Changed the format to be a PWG-DRAFT.  No technical content changed.

17. Appendix C: Description of the IEEE-ISTO PWG

The Printer Working Group (or PWG) is a Program of the IEEE Industry Standards and Technology Organization (ISTO) and is an alliance among printer manufacturers, print server developers, operating system providers, network operating systems providers, network connectivity vendors, and print management application developers chartered to make printers and the applications and operating systems supporting them work together better.  All references to the PWG in this document implicitly mean “The Printer Working Group, a Program of the IEEE ISTO.” In order to meet this objective, the PWG will document the results of their work as open standards that define print related protocols, interfaces, procedures and conventions. Printer manufacturers and vendors of printer related software will benefit from the interoperability provided by voluntary conformance to these standards. 

In general, a PWG standard is a specification that is stable, well understood and is technically competent, has multiple, independent and interoperable implementations with substantial operational experience, and enjoys significant public support. The PWG may issue a standard as a PWG standard and/or when appropriate submit the standard to other standards organizations, such as the IETF, ISO, ITU, IEEE, or ECMA.
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