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Abst ract

Thi s docunment defines four new Job Description attributes for
nonitoring job progress to be registered as OPTI ONAL extensions to
the Internet Printing Protocol (IPP/1.0 and IPP/1.1). These
attributes are drawn fromthe PW5 Job Mnitoring MB. This docunent
al so defines a new "sheet-collate" Job Tenplate attribute to control
sheet collation and to help with the interpretation of the job
progress attri butes.
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nt roducti on

Thi s docunent defines four new Job Description attributes for

nmoni toring job progress to be registered as OPTI ONAL extensions to

| PP/ 1.0 [ RFC2566] and I PP/ 1.1 [RFC2911]. These attributes are drawn
fromthe PWs Job Monitoring M B [ RFC2707]. See section 10 for a
description of the base | PP docunents. The new Job Description
attributes are:

"job-collation-type" (type2 enum

"sheet - conpl et ed- copy- nunber" (i nteger (0: MAX))

"sheet - conpl et ed- docunent - nunber" (i nteger (0: MAX))

"i npressi ons-conpl et ed-current-copy" (integer(0: MAX))

Thi s docunent al so defines a new "sheet-collate" Job Tenplate
attribute to control sheet collation and to help with the
interpretation of the job progress attributes. These new attributes
may al so be used by thenselves in conbination with the IPP/1.1 "job-
i mpr essi ons-conpl eted" attribute, as useful job progress nonitoring
attributes and/or may be passed in an I PP Notification (see [ipp-

ntfy]).
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2 Term nol ogy
This section defines term nol ogy used throughout this docunent.
2.1 Conformance Ter m nol ogy

Capitalized ternms, such as MJST, MJST NOT, REQUI RED, SHOULD, SHOULD
NOT, MAY, NEED NOT, and OPTI ONAL, have special neaning relating to
conformance, as defined in RFC 2119 [RFC2119] and [ RFC2911] section
12.1. If an inplenentation supports the extension defined in this
docunent, then these ternms apply; otherw se, they do not. These
terns define confornmance to this docunent only; they do not affect
conformance to other docunents, unless explicitly stated ot herw se

2.2 O her termnol ogy
Thi s docunent uses ternms such as Job object (or Job), IPP Printer
object (or Printer), "operation", "attribute", "keyword", "support",
and "inpression". These terns have special neaning and are defined
in the nodel term nology [ RFC2911], section 12.2.

3 Job Tenplate attributes

3.1 sheet-collate (type2 keyword)

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

| | Attribute | Val ues Attribute

+ + + +
| sheet-collate | sheet-collate-default| sheet-collate-

| (type2 keyword) | (type2 keyword) | supported (1lsetOF |
| | | type2 keyword) |
ook Fmm e e e a oo Fmm e e e e +

This attribute specifies whether or not the nmedia sheets of each copy
of each printed docunent in a job are to be in sequence, when

mul tiple copies of the docunent are specified by the ’'copies
attribute.

St andard keyword val ues are:
"uncol lated’: each print-streamsheet is printed a nunber of

tinmes in succession equal to the value of the ’copies
attribute, followed by the next print-stream sheet.

"collated : each copy of each docunent is printed with the
print-stream sheets in sequence, followed by the next documnent
copy.
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For exanpl e, suppose a document produces two nedi a sheets as out put,
and "copies" is equal to '6’. For the 'uncollated case, six copies
of the first nmedia sheet are printed, followed by six copies of the
second nedi a sheet. For the 'collated case, one copy of each of the
six sheets is printed, followed by another copy of each of the six
nmedi a sheets.

Whet her the effect of sheet collation is achieved by placing copies
of a docunent in nultiple output bins, or in the sane output bin with
i mpl enent ati on defined docunment separation, is inplenmentation
dependent. Also whether it is achieved by making multiple passes
over the job or by using an output sorter, is inplenentation
dependent.

Note: I PP/ 1.0 [RFC2566] and I PP/ 1.1 [ RFC2911] are silent on whether
or not sheets within docunents are collated. The "sheet-coll ate-
supported” Printer attribute permits a Printer object to indicate
whet her or not it collates sheets with each docunent and whether it
allows the client to control sheet collation. An inplenentation is
able to indicate that it supports uncollated sheets, collated sheets,
or both, using the ’'uncollated, 'collated , or both ’uncollated and
"col lated’ val ues, respectively.

This attribute is affected by "multipl e-docunent-handling". The

"mul tipl e-docunent - handling" attribute describes the collation of
docunments, and the "sheet-collate" attribute describes the semantics
of collating individual pages within a docunent. To better explain
the interaction between these two attributes, the term"set" is
introduced. A "set" is a logical boundary between the delivered
nmedi a sheets of a printed job. For exanple, in the case of a ten
page single docunent with collated pages and a request for 50 copies,
each of the 50 printed copies of the docunent constitutes a "set".

In the above exanple if the pages were uncollated, then 50 copies of
each of the individual pages within the docunment would represent each
"set".
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The following table describes the interaction of "sheet-collate" with
mul ti pl e docunment handl i ng.

"sheet - "mul tiple- Semanti cs

col |l ate” docunent -
handl i ng"

"col | ated’ "singl e- Each copy of the concatenated
docunent’ docunments, with their pages in

sequence, represents a "set".

"col | ated’ "singl e- Each copy of the concatenated
docunent - new docunents, with their pages in
sheet’ sequence, represents a "set"

"col | ated’ ' separ at e- Each copy of each separate
docunent s- docunent, with its pages in
col | at ed- sequence, represents a "set"
copi es’

"col |l ated’ ' separ at e- Each copy of each separate
docunent s- docunent, with its pages in
uncol | at ed- sequence, represents a "set".
copi es

“uncol | at ed’ "singl e- Each nedi a sheet of the docunent
docunent’ is printed a nunber of tinmes equa

to the "copies" attribute; which
constitutes a "set".

"uncol | at ed’ "single- Each nedia sheet of the

docunent - new
sheet’

concat enat ed docunents is printed
a nunber of tines equal to the
"copies" attribute; which
constitutes a "set".

"uncol | at ed’ ' separ at e- This is a degenerate case, and the
docunent s- printer object MJST reject the job
col I at ed- and return the status, "client-
copi es’ error-conflicting-attributes”

"uncol | at ed’ ' separ at e- This is a degenerate case, and the
docunent s- printer object MJST reject the job
uncol | at ed- and return the status "client-
copi es error-conflicting-attributes”
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From the above table it is obvious that the inplicit value of the
"sheet-collate" attribute in a printer that does not support the
"sheet-collate" attribute, is 'collated.” The semantics of

"mul tipl e-docunent - handl i ng" are otherwi se nonsensical in the case
of separate docunents.

4 | PP Job Description attributes for nonitoring Job Progress

The following I PP Job Description attributes are proposed to be added
to I PP through the type2 registration procedures. They are usefu

for monitoring the progress of a job. They are also used as
attributes in the notification content in a notification report

[ipp-ntfy].

There are a nunber of Job Description attributes for nonitoring the
progress of a job. These objects and attributes count the nunber of
K octets, inpressions, sheets, and pages requested or conpleted. For
i mpressions and sheets, "conpleted" neans stacked, unless the

i mpl enentation is unable to detect when each sheet is stacked, in

whi ch case, stacked is approxi mated when the processing of each sheet
is conpleted. There are objects and attributes for the overall job
and for the current copy of the docunment currently being stacked.

For the latter, the rate at which the various objects and attributes
count, depends on the sheet and docunent collation of the job.

Consi der the followi ng four Job Description attributes that are used
to nonitor the progress of a job’'s inpressions:

1. "job-inpressions-conpleted” - counts the total nunber of
i mpressions stacked for the job (see [ RFC2911] section
4.3.18.2).

2. "inpressions-conpl eted-current-copy" - counts the nunber of

i mpressions stacked for the current docunent copy.

3. "sheet-conpl et ed- copy- nunber"” - identifies the nunber of the
copy for the current docunent being stacked, where the first
copy is 1.

4. "sheet-conpl et ed-docunent - nunber" - identifies the current

docunent within the job that is being stacked, where the first
docunent in a job is 1. NOIE this attribute SHOULD NOT be

i mpl enented for inplementations that only support one docunent
per job.
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For each of the three types of job collation, a job with three copies
of two docunents (1, 2), where each docunent consists of 3

i mpressions, the four variables have the foll owi ng val ues, as each
sheet is stacked for one-sided printing:

"job-collation-type" = "uncoll ated-sheets(3)’

"j ob- "i npressi ons- "sheet - "sheet -

i mpr essi ons- conpl et ed- conpl et ed- conpl et ed-

conpl et ed"” current-copy" copy- nunber" docunent -

nunber”

0 0 0 0
1 1 1 1
2 1 2 1
3 1 3 1
4 2 1 1
5 2 2 1
6 2 3 1
7 3 1 1
8 3 2 1
9 3 3 1
10 1 1 2
11 1 2 2
12 1 3 2
13 2 1 2
14 2 2 2
15 2 3 2
16 3 1 2
17 3 2 2
18 3 3 2
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"job-collation-type" = 'collated-docunents(4)’

"j ob- "i nmpressi ons- "sheet - "sheet -

i mpr essi ons- conpl et ed- conpl et ed- conpl et ed-

conpl et ed” current-copy” copy- docunent -

number " number "

0 0 0 0
1 1 1 1
2 2 1 1
3 3 1 1
4 1 1 2
5 2 1 2
6 3 1 2
7 1 2 1
8 2 2 1
9 3 2 1
10 1 2 2
11 2 2 2
12 3 2 2
13 1 3 1
14 2 3 1
15 3 3 1
16 1 3 2
17 2 3 2
18 3 3 2
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"job-collation-type" = '"uncoll at ed-docunents(5)’

"j ob- "i nmpressi ons- "sheet - "sheet -

i mpr essi ons- conpl et ed- conpl et ed- conpl et ed-

conpl et ed” current-copy” copy-t docunent -

number " number "

0 0 0 0
1 1 1 1
2 2 1 1
3 3 1 1
4 1 2 1
5 2 2 1
6 3 2 1
7 1 3 1
8 2 3 1
9 3 3 1
10 1 1 2
11 2 1 2
12 3 1 2
13 1 2 2
14 2 2 2
15 3 2 2
16 1 3 2
17 2 3 2
18 3 3 2

4.1 job-collation-type (type2 enum

Job Collation includes sheet collation and docunent collation. Sheet
collation is defined to be the ordering of sheets within a docunent
copy. Docunent collation is defined to be the ordering of docunent
copies within a multi-docunent job. The value of the "job-
collation-type" is affected by the value of the "sheet-collate" Job
Tenpl ate attribute (see section 3.1), if supplied and supported.

The Standard enum val ues are:

"1 'other’: not one of the defined val ues

*2" unknown’: the collation type is unknown

3" 'uncol |l ated-sheets’: No collation of the sheets within each
docunent copy, i.e., each sheet of a docunent that

is to produce multiple copies, is replicated before
the next sheet in the document is processed and
stacked. If the device has an output bin collator
the ’"uncol | at ed-sheets(3)’ value nmay actually
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produce collated sheets as far as the user is
concerned (in the output bins). However, when the
job collation is the "uncoll ated-sheets(3)’ val ue,
job progress is indistinguishable froma nonitoring
application between a device that has an output bin
collator and one that does not.

"4’ ’collated-docunments’: Collation of the sheets within each
docunent copy is perfornmed within the printing
device by making nultiple passes over, either the
source or an intermedi ate representation of the

docunent. In addition, when there are nultiple
docunents per job, the i’th copy of each docunent is
stacked before the j'th copy of each docunent, i.e.

the docunments are collated within each job copy.

For exanple, if ajob is submtted with docunents, A
and B, the job is made available to the end user as:
A B, A B, .... The 'collated-docunents(4)’ value
corresponds to the | PP [ RFC2911] ' separate-
docunent s-col | at ed- copi es’ keyword val ue of the

"mul tipl e-docunent - handl ing" attribute.

If the job’s "copies" attribute is "1 (or not
supplied), then the "job-collation-type" attribute
is defined to be "4'.

"5’ ’uncol | at ed-docunents’: Collation of the sheets within each
docunent copy is performed within the printing
device by making nultiple passes over either the
source or an internedi ate representation of the
docunent. In addition, when there are nultiple
docunents per job, all copies of the first docunent
in the job are stacked before any copied of the next
docunent in the job, i.e., the docunents are
uncol lated within the job. For exanple, if ajobis
submitted with docunents, A and B, the job is nade
available to the end user as: A A ..., B B, ..
The ’uncol | at ed- docunent s(5)’ val ue corresponds to
the |1 PP [ RFC2911] ' separ at e- docunent s-uncol | at ed-
copi es’ keyword value of the "nultipl e-docunent-
handl i ng" attribute.
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4.2 sheet-conpl et ed- copy- nunber (i nteger (0: MAX))

The nunber of the copy being stacked for the current document. This
nunber starts at 0, is set to 1 when the first sheet of the first
copy for each docunment is being stacked and is equal to n where nis
the nth sheet stacked in the current docunent copy. |If the value is
unknown, the Printer MJST return the 'unknown’ out-of-band val ue (see
[ RFC2911] section 4.1), rather than the -2 value used in sone M Bs

[ RFC2707] .

4.3 sheet-conpl et ed- docunent - nunber (i nteger (0: MAX))

The ordi nal nunber of the document in the job that is currently being
stacked. This nunber starts at 0, increnents to 1 when the first
sheet of the first document in the job is being stacked, and is equa
to n where nis the nth docunent in the job, starting with 1. If the
val ue is unknown, the Printer MJST return the ' unknown’ out- of - band
val ue (see [ RFC2911] section 4.1), rather than the -2 value used in
some M Bs [ RFC2707].

| mpl enent ati ons that only support one docunent job SHOULD NOT
i npl ement this attribute.

4.4 inpressions-conpl eted-current-copy (integer(0: MAX))

The nunber of inpressions conpleted by the device for the current
copy of the current docunment so far. For printing, the inpressions
conpl eted includes interpreting, marking, and stacking the output.

For other types of job services, the nunber of inpressions conpleted
i ncl udes the nunber of inpressions processed. |If the value is
unknown, the Printer MJST return the 'unknown’ out-of-band val ue (see
[ RFC2911] section 4.1), rather than the -2 value used in sone M Bs

[ RFC2707] .

This value MJST be reset to O for each docunment in the job and for
each docunent copy.

5 Conformance Requirenents

This section summari zes the Conformance Requirenments detailed in the
definitions in this document. |In general each of the attributes
defined in this docunent are OPTIONAL for a client and/or a Printer
to support, so that client and Printer inplenmenters MAY inplenent any
conbi nati on of these attributes
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6 | ANA Consi derati ons

This section contains registration information for 1ANA to add to the
| PP Registry according to the procedures defined in RFC 2911

[ RFC2911], section 6. The resulting registrations will be published
in the http://ww.iana.org/assignnents/ipp-registrations registry.

6.1 Attributes

Job Tenpl ate attri butes: Ref . Section

sheet-collate (type2 keyword) RFC 3381 3.1
sheet -default (type2 keyword) RFC 3381 3.1
sheet - supported (1lsetOf type2 keyword) RFC 3381 3.1
Job Description attributes: Ref . Section

job-coll ation-type (type2 enum RFC 3381 4.1
sheet - conpl et ed- copy- nunber (i nteger (0: MAX)) RFC 3381 4.2
sheet - conpl et ed- docunent - nunber (i nteger (0: MAX)) RFC 3381 4.3

i mpr essi ons-conpl et ed-current-copy (integer(0: MAX))
RFC 3381 4.4
6.2 Keyword Attribute Val ues

The follow ng table provides registration information for all of the
attributes defined in this docunment that have keyword val ues. These
keywords are to be registered according to the procedures defined in
RFC 2911 [ RFC2911] section 6. 1.

sheet-collate (type2 keyword) RFC 3381 3.1
“uncol | at ed’ RFC 3381 3.1
"col |l ated’ RFC 3381 3.1

sheet-col | ate-default (type2 keyword) RFC 3381 3.1
See "sheet-collate" attribute

sheet -col | ate-supported (1lsetOf type2 keyword) RFC 3381 3.1

See "sheet-collate" attribute
6.3 Enum Attri bute Val ues

The following table provides registration information for all of the
attributes defined in this docunent that have enum val ues. These
enunms are to be registered according to the procedures defined in RFC
2911 [RFC2911] section 6. 1.

job-coll ation-type (type2 enum RFC 3381 4.1
1 "ot her’ RFC 3381 4.1
' 2 " unknown’ RFC 3381 4.1
'3 "uncol | at ed- sheet s’ RFC 3381 4.1
T4 "col | at ed- docunent s’ RFC 3381 4.1
"5 "uncol | at ed- docunent s’ RFC 3381 4.1
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7 Internationalization Considerations

The | PP extensions defined in this docunment require the sane
i nternationalization considerations as any of the Job Tenplate and
Job Description attributes defined in IPP/1.1 [ RFC2911].

8 Security Considerations

The | PP extensions defined in this docunent require the sane security
consi derations as any of the Job Tenplate attributes and Job
Description attributes defined in IPP/1.1 [ RFC2911].
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Description of the Base | PP Docunents
The base set of | PP docunents includes:

Design Goals for an Internet Printing Protocol [RFC2567]
Rationale for the Structure and Mbdel and Protocol for the
Internet Printing Protocol [RFC2568]

Internet Printing Protocol/1.1: Mdel and Semantics [ RFC2911]
Internet Printing Protocol/1.1: Encoding and Transport [ RFC2910]
Internet Printing Protocol/1.1: Inplenenter’s CGuide [ RFC3196]
Mappi ng between LPD and | PP Protocols [ RFC2569]

The "Design Coals for an Internet Printing Protocol" docunent takes a
broad | ook at distributed printing functionality, and enunerates

real -life scenarios that help to clarify the features that need to be
included in a printing protocol for the Internet. It identifies
requirenents for three types of users: end users, operators, and
administrators. It calls out a subset of end user requirenents that
are satisfied in IPP/1.0 [ RFC2566, RFC2565]. A few OPTI ONAL oper at or
operations have been added to IPP/1.1 [ RFC2911, RFC2910].

The "Rationale for the Structure and Mbdel and Protocol for the
Internet Printing Protocol" document describes IPP froma high | eve
view, defines a roadmap for the various docunents that formthe suite
of | PP specification docunents, and gives background and rational e
for the | ETF | PP wor ki ng group’s mnaj or deci sions.

The "Internet Printing Protocol/1.1: Mdel and Senantics" docunent
describes a sinplified nodel with abstract objects, their attributes,
and their operations. The nodel introduces a Printer and a Job. The
Job supports multiple docunents per Job. The nodel docunent al so
addresses how security, internationalization, and directory issues
are addressed.

The "Internet Printing Protocol/1.1: Encoding and Transport" docunent
is a formal mapping of the abstract operations and attributes defined

in the nodel docunent onto HTTP/1.1 [RFC2616]. It also defines the
encoding rules for a new Internet MM nedia type called
"application/ipp". This docunent al so defines the rules for

transporting over HTTP a nessage body whose Content-Type is
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"application/ipp". This docunent defines the 'ipp schene for
identifying IPP printers and jobs.

The "Internet Printing Protocol/1.1: Inplenenter’s Quide" docunent
gives insight and advice to inplenenters of IPP clients and | PP
objects. It is intended to help themunderstand IPP/1.1 and sone of
the considerations that nay assist themin the design of their client
and/ or | PP object inplenmentations. For exanple, a typical order of
processing requests is given, including error checking. Motivation
for sone of the specification decisions is also included.

The "Mappi ng between LPD and | PP Protocol s" docunent gives sone
advice to inplenmenters of gateways between | PP and LPD (Line Printer
Daenon) i npl enent ati ons.

In addition to the base I PP docunents, the "Event Notification
Speci fication" docunent [ipp-ntfy] defines OPTIONAL operations that
allow a client to subscribe to printing related events.

Subscri ptions include "Per-Job subscriptions” and "Per-Printer
subscriptions". Subscriptions are nodel ed as Subscription objects.
Four other operations are defined for subscription objects: get
attributes, get subscriptions, renew a subscription, and cancel a
subscri ption.
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Copyright (C) The Internet Society (2002). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation may be prepared, copied, published
and distributed, in whole or in part, w thout restriction of any

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