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About the |[EEE-ISTO

The IEEE-ISTO is anot-for-profit corporation offering industry groups an innovative and flexible
operational forum and support services. The IEEE-ISTO provides aforum not only to develop
standards, but also to facilitate activities that support the implementation and acceptance of
standards in the marketplace. The organization is affiliated with the IEEE (http://www.ieee.org/)
and the |EEE Standards Association (http://standards.ieee.org/).

For additional information regarding the IEEE-ISTO and itsindustry programs visit
http://www.ieee-isto.org.

About the [EEE-ISTO PWG

The Printer Working Group (or PWG) is a Program of the IEEE Industry Standards and Technology Organization (ISTO) with member organizations
including printer manufacturers, print server developers, operating system providers, network operating systems providers, network connectivity
vendors, and print management application developers. The group is 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, aPWG standard is a specification that is stable, well understood, and istechnically
competent, has multiple, independent and interoperabl e implementations with substantial
operational experience, and enjoys significant public support.

For additional information regarding the Printer Working Group visit: http://www.pwg.org

Contact information:

Semantic Model Web Page:  http://www.pwg.org/sm/
Semantic Model Mailing List: sm@pwg.org

To subscribe to the Semantic Model mailing list, send the following email:
1) send it to majordomo@pwg.org
2) leave the subject line blank
3) put the following two lines in the message body:
subscribe sm
end

I mplementers of this specification are encouraged to join the Semantic Model Mailing List in
order to participate in any discussions of clarificationsor review of registration proposals for
additional names. Requestsfor additional extensions, for inclusion in this specification,
should be sent to the Semantic Model Mailing list for consideration. In order to reduce spam
the mailing list rejects mail from non-subscribers, so you must subscribeto the mailing list in
order to send a question or comment to the mailing list.
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1 Introduction

This document is a high level overview of the Semantic Model defined by the PWG. This
document briefly describes the semantic elements defined in various PWG documents and PWG
documents submitted to the IETF.

The PWG Semantic Model is primarily based on the model used by IPP. Furthermore the PWG
Semantic Modé is not limited to the semantics defined in IPP.  1PP Objects, Attributes and
Operations are mapped to Objects, Elements and Actionsin the PWG Semantic model. This
specification does not augment or change the definition of 1PP in any way. See IPP mapping details
in section 12.

The Semantic Model also incorporates additions made by other groups addressing print systems.
With every semantic element included areference is provided to the document and section that
details the semantic definition.

The Semantic Model contains a high level description of the Actions that operate on the objects and
Elementsin the model. This document does not describe the mapping of the semantics onto a
specific protocol or network environment.

2 Terminology

Action A request that a Print Client makes to an object to perform some activity. The object returns
aresponse to the Print Client that contains some information about the effect of the action on
the object.

DataClass A template for data describing an object and representing its state. Each Element in the data
class represents a semantic element of the associated object.

Document An object containing descriptive and state information for alogical unit of information to be
printed. The object may contain processing information. The document content is
represented by asingle data (e.g. PDL, image) file and contains Pages.

Document Processing | Document Elements supplied by the Print Client to direct the printing of a Document that the

Elements Printer copies to the Document. Examples: Copies, Finishings, Media, NumberUp.

End User A print client that has no special rights on the printer. The End User typically submits jobs.
The End User isallowed to query the printer, jobs and documents and control jobs based on
policy.

Element In this Document element is used to describe a characteristic of an object. (In
XML an element is a construct that defines a component of an object.)

Impression Everything printed on asingle side of a media

Job An object that represents the submission of work for the printer. 1t contains descriptive and
state information as well as default Document Processing Elements. Jobs contain one or
more Documents

Job Description Job Elements supplied by the Print Client to describe the Job. Examples: JobName,

Elements RequestingUserName, JobRecipient

Job Processing Job Elements supplied by the Print Client to direct the printing of the Job as a whole that the

Elements Printer copies to the Job. Examples: JobHoldUntil, JobPriority, JobCopies, JobFinishings.

Object A entity that instantiates a data class and implements the appropriate actions.

2003, IEEE Industry Standards and Technology Organization. All rights reserved.
The IEEE-ISTO is affiliated with the IEEE and the IEEE Standards Association.
IEEE-ISTO 51xx.n is a trademark of the IEEE-ISTO.
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Operator A print client that has specia rights on the printer. The Operator typically overseesthe
printer. The Operator is alowed to query and control the printer, jobs and documents based
on site policy.

M edi aSheet A sheet of paper, or other material, used for printing

Page A logical entity that represents the information contained on a single side of a sheet of media.

Note that thisis the electronic form and that multiple pages can be rendered into asingle
impression through N-Up printing

PDL (Page Description Language) A language that describes the content to be printed and how it
will be laid out on a page (e.g. Adobe PostScript®, Hewlett Packard PCL®).
Print Client An application or network entity that performs actions
Printer An object that represents a printing device, set of printing devices, or a printing service and
contains zero or more Jobs
Type 1 keyword All the values are defined in the specification. Additional values require a new specification.
Type 2 keyword Aninitial set of valuesis defined in the specification. Thisworking group registers

additional values after review. Theinitial versions of the specification will contain the values
registered so far. After the specification is approved, this working group will register
additional values after approval.

Type 3 keyword Aninitial set of valuesis defined in the specification. Additional values are registered
without working group review. Theinitial versions of the specification contain the values
registered so far. After the specification is approved, this working group will register
additional values without approval.

233

234 3 Model Overview

235  ThePrinter Working Group (PWG) has defined a simplified printing model. It represents printing
236 inaWeb Services, traditional client/server or peer-to-peer print paradigm. The PWG model

237  describes a Printer object that may contain zero or more Jobs. A Job is contained in only one

238  Printer object. A Job can contain zero or more Documents and a Document is contained in only
239 oneJob. The PWG model contains methods that act upon these objects.

2003, IEEE Industry Standards and Technology Organization. All rights reserved.
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Actions(parameters) Printer Class

Job Class

Document Class

Figure 1 Mode Overview

The objects are represented in the semantic model as data classes. The methods are represented as a
set of actions that act upon those data classes. The actions permit the creation and control of Jobs
and documents as well as the submission of Document data. The content of a Document is
included in the submission or can be accessed viaa URL reference. There are also actionsto query
a Printer, Job or Document to access their Elements or to list their contained objects.

The model uses a number of terms with specific meaning for a printer.
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4 Data Classes

This section describes the data classes in the PWG semantic model. Some of the classes are taken
from the model and semantics of IPP [rfc2911]. Figure 2 shows the data classes, their elements
and the containment relationship between the classes

Printer

Printer - ﬁob
Status loh N

’
Printer J 0 b (Document
Description & ot .
Status
o Document
0
Supported P g;(;ld;nent
Processing Job
Default Processing nggrri?o?ir;tn
[Processing j )
Document
L/
Document
Processing
Job
Processing
\Actual Document
(e Processing
Document Actual
Processing L
Actual
\ J

Figure 2 Data Classes

4.1 Naming of Classes, Elements and Values

The Action, Class, Element and Value keywords are shown here with mixed case for readability.
For the purpose of matching, the case can be ignored. The names of clesses, elements and values
must differ by more than just case. For example there can not be two values for JobStateReasons
that differ only by case such as JobPrinting and jobprinting.

2003, IEEE Industry Standards and Technology Organization. All rights reserved.
The IEEE-ISTO is affiliated with the IEEE and the IEEE Standards Association.
IEEE-ISTO 51xx.n is a trademark of the IEEE-ISTO.



260
261
262
263

264

265
266
267
268

269

270
271
272
273
274

275

276

277
278
279

PWG Semantic Model, 12/7/03 Page 13 of 68

Specific mapping, of the Semantic Model, can mandate policy on case sensitivity. Mappings that
impose case sensitivity for matching, such as XML, may simplify their implementations.
Mappings that ignore case results in a server that will accept slightly malformed (i.e. case does not
agree) requests. In either mapping, the keywords are semantically identical.

4.2 Printer Object Class

The Printer classis represented by a collection of elements as shown in Figure 2. The Printer
Elements are presented in detail in Table 6. The printer object also contains elements that describe
the valid processing element values. (See section 4.5 for processing el ements) The Printer classis
the container for Jobs.

4.2.1 Printer Status Elements

Figure 3 below shows the Printer Status Elements. These elements represent the state of the printer
such as the number of jobs or existing error conditions. Automata change the values of the
elementsin this group. End Users cannot directly modify their values. The End User can affect the
values of these elements through actions (e.g. PausePrinter can change the value of
PrinterlsAcceptingJobs’). The semantics of the elements are summarized in Table 6.

PrinterStatus

Elements
PrinterCurrentTime PrinterStateMessage
PrinterDetailedStatusMessages PrinterStateReasons
PrinterlsAcceptingJobs PrinterUpTime
PrinterState QueuedJobCount
DocumentDigitalSignatureDefault DocumentCharsetDefault

DocumentDigitalSignatureSupported DocumentCharsetSupported

Figure 3 Printer Status Elements

The “PrinterState” element is one of the most important Printer Status elements. Figure 4 shows
the values of the “ PrinterState” element and the Printer life cycle as affected by actions on the
Printer and job processing.
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PrintJob, PrintURI, SendDocument*, SendURI*

T

@ processing
U CancelJob, Job completes or
)

. S
aborts, no more jobs 2% Job
CreateJob completes,
' next job
SendDocument**, starts
SendUri**

processing-
stopped
* lastDocument = true
** [astDocument = false

Figure4 - The" Printer State" element and the Printer Life Cycle

4.2.2 Printer Description Elements

Figure 5 below shows the Printer Description Elements. These elements contain information that
describes the printer such asits make, where it’ slocated and its speed. An automaton controls
some of the elementsin this group (e.g. “PagesPerMinute”). Others elementsin this group can be
modified by Operators or Administrators (e.g. “PrinterName”). The semantics of the elements are
summarized in Table 6.

PWG Semantic Model 12/7/03

VersionSupported

GeneratedNaturalLanguage

Supported
ImpressionsSupported ——

JobCreationElementsSupported —

JobPasswordEncrptionSupported —

— NaturalLanguageConfigured
—— OperationsSupported

—— PagesPerMinute

—— PagesPerMinuteColor
—— ParentPrintersSupported

Printer
—— Description ——— pdiOverrideSupported
ColorSupported —
PP M —— Printerinfo
CompressionSupported ———  JobPasswordSupported PrinterLocation
DevicelD JobSpoolingSupported —— PrinterMakeAndModel
DocumentFormatDefault - ——— KOctetsSupported ——— PrinterMessageFromOperator
Document-ormatDetails
Default —— MaxSavelnfoSupported - PrinterMorelnfo
DocumentFormatDetails | —— MediaColDatabase —— PrinterMorelnfoManufacturer
Supported —— MediaSheetsSu
pported .
DocumentFormatSupported ——— Multiole Joh PrinterName
ultipleDocumentJobs - -
DocumentFormatVersionDefault — pSupported PrinterUriSupported
DocumentFormat —— MultipleOperationTimeOut ——— ReferenceUriSchemesSupported

RepertoiresSupported
SubordinatePrintersSupported

—— UriAuthenticationSupported

UriSecuritySupported
VersionsSupported

Figure5 Printer Description Elements
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4.2.3 Printer Defaults, Supported and Ready Processing Elements

See section 4.5 below for the elements that may comprise these groups. Processing Elements are
the union of Job Processing Elements and Document Processing Elements. If a Processing element
(e.g. Media) is supported, the Printer must have an associated Processing Supported Element (e.g.
MediaSupported) and Processing Default Element (e.g. MediaDefault) Printer element. There may
be an associated Processing Ready Element (e.g. MediaReady) Printer element. By retrieving the
Printer Processing elements, a Client can determine all the Job and Document Processing elements
and values that may be used in creating Jobs and Documents.

All Processing Supported, Processing Ready and Processing Default Elements have an associated
Processing Element. There are Printer Description Elements with a*“ Supported” suffix (e.g.
ImpressionsSupported). While they do list the valid values for the base element (e.g. Impressions),
they are not Processing Supported Elements. The difference is the containing group for the base
element. Note that the Impressions element is a member of the Job and Document Description
groups.

4.2.3.1 Processing Supported Elements

These elements list al the currently configured valid values for each Job Processing Element and
Document Processing Element. Though the Printer is configured to support the feature, human
intervention may be required to process the job (e.g. selected paper may have to be loaded into a

tray).

The syntax for Processing Elements Supported is multi-valued when the associated processing
element isastring. When syntax of the processing element is an integer, the syntax of the
corresponding Processing Supported Element is usually RangeOfInteger that indicates the
minimum and maximum values supported by the Printer. However, there are some exceptions as
indicated in Table 1.

Table 1-Integer syntax whose ProcessingElementSupported syntax isn’t RangeOfl nteger

“xxx” element name “Xxx” syntax “xxxSupported” syntax

JobPriority Integer Integer (Max value)

Copies Integer Integer (Max value)

PageRanges RangeOfinteger (Multivalued) | Boolean (are PageRanges supported)

4.2.3.2 Processing Default Elements

These elements give the default value for the associated processing instruction if the Processing
Element of the job and document are not supplied and the instructions is not embedded in the PDL.
The syntax for the Processing Default Elements is the same as the corresponding Processing
Element. The only exception is that the PageRanges element does not have a PageRangesDefault
element.

2003, IEEE Industry Standards and Technology Organization. All rights reserved.
The IEEE-ISTO is affiliated with the IEEE and the IEEE Standards Association.
IEEE-ISTO 51xx.n is a trademark of the IEEE-ISTO.



Page 16 of 68 PWG Semantic Model 12/7/03

323 4.2.3.3 Processing Ready Elements

324  These elements give the features avail able without human intervention. The syntax for a
325 Processing Ready Element is the same as the corresponding Processing Element.

326 4.3 Job Object Class

327 The Job object classis represented by a collection of elements divided into six groups as shown in
328 Figure2. The Job class aso contains the document class

329 Job Status Elements — See Section 4.3.1

330 Job Description Elements — See section 4.3.2.

331 Job Processing Elements — See section 4.5.1

332 Document Processing Elements — See section 4.5.2

333 Job Processing Actual Elements — See section 4.6.1

334 Document Processing Actual Elements — See section 4.6.2

335 4.3.1 Job Status Elements

336  Figure 6 below showsthe Job Status Elements. These elements reflect the status of the Job asa
337 whole. Automata primarily control the elementsin this group. Clients cannot directly modify their
338 vaues. The Client can affect the values of these el ements through actions (e.g. Cancel Job can

339 change the value of JobStateReasons’). The semantics of the Job Status elements are summarized
340 inTable4.

341
Job Status
DateTimeAtCompleted — E|em ents — NumberOfDucuments
DateTimeAtCreation — JobPrinterMakeAndModel — NumberOfinterveningJobs
DateTimeAtProcessing ——— JobPrinterUri — OutputDeviceAssigned
DetailedStatusMessages ——— JobState — PrinterUpTime
DocumententAccessErrors ——— JobStateMessage — SheetsCompletedCopyNumber
SheetsCompletedDocument
. ErrorsCount — JobStateReasons Number
ImpressionsCompleted ———— JobUri — TimeAtCompleted
ImpressionsCompleted . _
CurrentCopy —1—— KOctetsProcessed —— TimeAtProcessing
JobCollationType ——+—— MedisSheetsCompleted — TimeAtCreation
Jobld ————— Morelnfo —  WarningCount
342
343
344 Figure 6 Job Status Elements
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43.1.1 TheJob LifeCycle

The “JobState” element is one of the most important Job Status elements. Figure 7 shows the
values of the “ JobState” element and the Job life cycle as affected by actions on the Job, Printer,
and job processing.

“._ State

job scheduled
>

PausePrinter,
printer needs
attention

ResumePrinter,
printer attended

pending-held

* start = PrintJob, PrintUri, CreateJob

Figure7 The" JobState" Job Element and the Job object life cycle

4.3.2 Job Description Elements

Figure 8 below shows the Job Description Elements. These elements contain information supplied
by the Client at Job creation that describes the Job such asits name. The Printer may modify the
value of some of the elementsin this group (e.g. “KOctets") if more reliable datais obtained. The
semantics of the Job Description elements are summarized in Table 4.
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357
Job
Description
Elements
. . _ —— JobMandatoryElements
CompressionSupplied ————— DocumentMessageSupplied
. . — JobMessageFromOperator
DocumentCharsetSupplied ——— DocumentNameSupplied
—— JobName
DocumentDigital DocumentNatural bOriginati
SignatureSupplied - LanguageSupplied —— JobOriginatingUserName
DocumentFormat —— ElementFidelity —— JobPasswod
DetailsSupplied —— ElementsNaturalLanguage —— JobPasswodEncryption
DocumentFormat . -
. ———— Impressions —— JobRecipientName
Supplied
—— JobAccountld —— KOctets
DocumentFormat JObA tinaUserld .
VersionSupplied obAccountingtiser — MedisSheets
358
359
360 Figure 8 Job Description Elements

361 4.4 Document Object Class

362 The Document object classis represented by a collection of elements divided into four groups as
363 shownin Figure 2. The Document class contains the document class

364 Document Status Elements — See Section 4.4.1.

365 Document Description Elements — See section 4.4.2.

366 Document Processing Elements — See section 4.5.2

367 Document Processing Actual Elements — See section 4.6.2

368 4.4.1 Document Status Elements

369  Figure 9 showsthe Document Status Elements. These elements reflect the status of each

370  Document indivually. Automata primarily control the elementsin this group. Clients cannot

371 directly modify their values. The Client can affect the values of these elements through actions
372  (e.g. CancelDocument can change the value of DocumentState”). The semantics of the Document
373  Status elements are summarized Table 5.
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Document Status

DocumentAccessErrors — .
D i tDetail ImpressionsCompleted
ocumentFormatDetails "~ CurrentCopy
Detected
DocumentFormatDetected ———— Jobld
DocumentNumber ———— JobUri
DocumentState —— KOctetsProcessed

Elements
CurrentPageOrder —] ‘ MediaSheetsCompleted
DateTimeAtCompleted ——_ pocumentStateMessage ——— Morelnfo
DateTimeAtCreation — DocumentStateReasons ———— OutputDeviceAssigned
DateTimeAtProcessing —1— DocumentUri ———— PrinterUpTime
DetailedStatusMessages —— ImpressionsCompleted ———— PrinterUri

SheetsCompletedCurrentCopy

TimeAtCompleted
TimeAtCreation

TimeAtProcessing
——— WarningCount

Figure 9 Document Status Elements

4411 TheDocument Life Cycle

The “DocumentState” element is one of the most important Document Status Elements. Figure 10
shows the values of the “DocumentState” element and the Document life cycle as affected by
Actions and job processing. Documents are not active objects and their life cycleis closely tied to
the lifecycle of aJob. Documents basically have three states. The first is waiting to be processed
by aJob (i.e., pending). The second state is from the time the Job first starts processing the
Document (i.e., processing) and until it reachesitsterminating state. The last state for a Document
isitsterminal state (i.e., completed, canceled, aborted)

CancelDocument

start*

* Action = PrintJob, PrintUri,
SendDocument, SendUri

Document

DeleteDocument

Document does not exist

RestartJob, ResubmitJob

canceled

Figure 10 " DocumentState" Element and Document object life Cycle
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388 4.4.2 Document Description Elements

389  Figure 11 below shows the Document Description Elements. These elements contain information
390 supplied by the Client at Document creation that describes the document such asitssize. The

391  Printer may modify the value of some of the elementsin this group (e.g. “KOctets’) if more

392 reliable datais obtained. The semantics of the Document Description elements are summarized in
393 Tablebs.

Document Description

Elements
Compression DocumentName
DocumentCharset DocumentNaturalLanguage
DocumentDigitalSignature Impressions
DocumentFormat KOctets
DocumentFormatDetails LastDocument
DocumentFormatVersion MediaSheets
DocumentMessage PageOrderReceived
394
395
396 Figure 11 Document Description Elements

397 4.5 Processing Elements

398  Processing elements are instructions that the Client suppliesto the Printer to be applied to jobs and
399 documents. They indicate such things as the priority for scheduling ajob or the number of copies
400 for adocument. A Printer should support each Processing Element that represents a feature of the
401  Printer. The Processing elements are split into two groups. One groups applies to Jobs and the
402  other to Documents.

403 1) Job Processing Elements are processing instructions applied the Job level. See section
404 45.1.
405 2) Document Processing Elements are specific to documents. See section 4.5.2.

406 4.5.1 Job Processing Elements

407  Figure 12 shows the Job Processing Elements. These elements define features supplied by the

408 Client at Job creation. The Printer applies these elements to the Job as awhole (e.g., “ JobPriority”)
409  asopposed to each document in the Job (e.g., “Media’). The semantics of the Job Processing

410 elementsare summarized in Table 3.
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411
Job Processing
Elements
FinishingTemplate L - JobSaveDisposition
JobAccountingAccounting JobFinishingsCol JobSheetCollate
OutputBin _
JobAccountingSheets JobHoldUntil JobSheets
JobCopies JobHoldUntilTime ——— JobSheetsCol
JobCoversBack — JobMessageToOperator —— JobSheetsMessage
JobCoversFront JobPhoneNumber ——— MultipleDocumentHandling
JobErrorSheet JobPriority - OutputBin
JobFinishings ProofPrint
412
413
414 Figure 12 Job Processing Elements

415 4.5.2 Document Processing Elements

416  Figure 13 shows the Document Processing Elements. These elements define features supplied by
417  theClient at Document creation. The Printer applies these element to each Document individually
418 (e.g. “copies’) to create final output products. Included in these el ementsis how multiple physical
419  sheets are manipulated or how the logical pages|ook on the output media or they determine the
420 quality and resolution of how marks are made on apage. The semantics of the Document

421  Processing elements are summarized in Table 3.

422  The Client supplies Document Processing Elements at the Job or Document level. If these

423  elementsare supplied at the Job level, the Printer applies them as the default values for al the

424  Documents in the Job. If the elements are supplied at the Document level, the Printer applies them
425  only to that Document.
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Document Processing
Elements
Copies |
CoverBack ———— MediaCol —— SeparatorSheets
CoverFront ————— MedialnputTrayCheck —— SheetCollate
FeedOrientation ———— NumberUp —— Sides
Finishings ———— OrientationRequested —— XlmagePosition
FinishingsCol ———— Overrides —— YlmagePosition
FinishingsTemplate ————— PageDelivery — XImageShift
FontNameRequested ————— PagesPerSubset — YImageShift
FontSizeRequested ————— PageRanges —— XSidellmagesShift
ForceFrontSide ———— PdllnitFile — YSidellimageShift
ImpositionTemplate - PresentationDirectionNumberUp [ XSide2ImageShift
InsertSheet —— PrintQuality — YSide2IlmageShift
Media —— PrinterResolution
426
427 Figure 13 Document Processing Elements

428 4.6 Processing Actual Elements

429  See section 4.5 above for the elements that may map to el ementsin these groups. The Processing
430 Actual elements are optional Job and Document element that records what processing elements
431  wereused inaJob and its Documents. The mapping between the Processing element and the
432  Processing Actual element is by taking the Processing element name and appending the suffix
433  “Actual”. The Processing Actual elements are always multivalued.

434  Any Processing element may have arelated ProcessingActua element that shows what was applied
435  tothe Job or Document. It isnot necessary for the Printer to support the Processing element for it
436  to support the associated ProcessingActual element. By retrieving the Printer Processing Actual
437  elements after ajob completes, a Client can determine all the Job and Document Processing

438 elements and values that were used in processing the Job and its Documents. (See [actual])

439 4.6.1 Job Processing Actual Elements

440  See section 4.5.1above for the base elements that map to elementsin this group. The Job
441  Processing Actual Element can only appear in the Job object.

442 4.6.2 Document Processing Actual Elements

443  See section 4.5.2 above for the base elements that map to elementsin this group. The Document
444 Processing Actual Element can appear in the Job and Document objects.
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The PWG has defined a number of operations that affect Printers, Jobs and their document. Below
isadescription of the semantics of these Actions. Naturally different protocol bindings will use
differing subsets of the Actions or define new ones. Another difference will be the precise
parameters to the Actions. Below is an abstract definition of the Actions. Action Summary

The Print Service Interface [PSI] has introduced additional operations or PSI specific mappings of
existing actions. These are included below to show a concrete mapping of the PWG Semantic

Model and an application specific extension of the model. Consult the PS| specification [PSI] for
the exact definitions.

This table summarizes the actions defined for the Job and Printer. The rest of section 5 provides
more details on the semantic of the actions.

Job Creation and
Document

submission

Job and Document
Control

Status and Information
access

Printer Control

CreateJob Cancel CurrentJob GetDocumentElements ActivatePrinter
PrintJob Cancel Document GetDocuments DeactivatePrinter
PrintUri CancelJob GetJobElements DisablePrinter
SendDocument DeleteDocument GetJobs EnablePrinter
SendURI HoldJob GetPrinterElements HoldNewJobs
ValidateDocument | PromoteJob GetPrinterSettableElement | PausePrinter
Vaues
ValidateJob ReleaseJob PausePrinterAfter
CurrentJob
ReprocessJob PurgeJobs
RestartJob ReleaseHeldNew
Jobs
ResumelJob RestartPrinter
ScheduleJobAfter ResumePrinter
SetDocumentElements SetPrinterElements
SetJobElements ShutdownPrinter
SuspendCurrentJob StartupPrinter
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Table 2 - Summary of Actions

5.1 Job Creation and document submission Actions

This section describes the Job Creation actions that create a Job and the ones that create add
Document to a Job. The Job Creation actions are: PrintJob, PrintUri, and CreateJob. The PrintJob
action also submits the Document. The PrintUri action submits a URI reference to the Document
that the Printer then retrieves when needed at alater time. The CreateJob action only creates the
job and the Client must issue subsequent SendDocument and SendUri actions in order to submit
document content or a URI reference, respectively, for ajob.

Processing instructions and descriptive information contained in the arguments of the Job Creation
action are combined with Printer supplied information to create a Job instance.

Thelast action in this section is ValidateJob. This operation allows a Client to send a request with
all the information to create a Job, except the document content. The Printer does not create a Job
but informs the client whether a CreateJob, PrintJob or PrintUri with the same information would
have succeeded. Thisisuseful for allowing a Client to verify the processing instructions before
sending alarge PrintJob request.

A concept that isimportant in the PWG model is aset of instructions that can be applied to a print
job. Examples of these instructions include the number of copies and the mediato use. These
instructions are referred to as Processing Elements. The Processing Elements are made up of the
Job Processing Elements (see section 4.5.1) and the Document Processing Elements (see section
4.5.2) sent in a Job or Document Creation Action.

Job/Document Creation
Action
with Processing Elemﬁts\

Job output

with PDL

processing

% instructions and/or
Processing

Elements applied

]
1
]
]
1
]
[}
-
P,

PDL
Driver

......

PDL content

! Supported
containing processing

instructions Job created 3\

Figure 14 Processing I nstruction Processing

In the real world, processing instructions are also contained in the document content for ajob.

Page Description Languages (PDL) such as PostScript® and PCL® often contain processing
instructions. Some environments use a printer specific driver to generate the PDL stream based on
feature selections made through a user interface. Given that processing instructions can occur in
both the PDL and in an associated Job, the PWG model allows a Printer to declare its capability to
resolve this conflict. The Printer’s element “PdlOverride” declaresif an attempt will be made to
override the instructions in the PDL with the instructions in the Job.
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There are awide variety of capabilitiesin Printers. Aninstance of a Printer isto subject to changes
in its configured capabilities. An example would be an administrative change in the mediathe
Printer supports or disabling two-sided printing. Clients need not check the capabilities of a Printer
before creating their Job Processing Elements and submitting ajob. Sincethisisaclient/server
paradigm, it is aways possible that the capabilities could change after checking a Printer’s
capabilities and before a Job is submitted. On the other hand, a client may use the Printer’s
configured capabilities to create their Job Processing Elements and submit a job.

The PWG model allows a client to control the Printer’ s acceptance of ajob submission based on
the job request and the Printer’s current configured capabilities as follows. When the client
suppliesa‘true’ value for the “ElementFidelity” Job Processing element, the Printer must reject the
job unless the Printer supports all of the supplied Job Processing elements and values. When the
client suppliesa‘false’ value or omits the element, the Printer must accept the job submission and
ignore or substitute elements and values, respectively, that it does not support. Note that the
“ElementFidelity” Job Processing element covers only the creation of the Job. It isimplementation
specific how a Printer handles processing a job when the Printer encounters unsupported
processing instructions in the document content.

5.1.1 Createdob

([rfc2911] 83.2.4) Similar to the PrintJob operation (see section 5.1.3), except that in the CreateJob
request the Client does not supply Document Data. The client supplies a single set of Job
Processing elements that the Printer applies to the Output Document(s) of the job. The
“MultipleDocumentHandling” Job Processing element controls whether the Printer produces
separate Output Documents or combines the Input Documents into a single Output Document (see
section 26).

5.1.2 CloseJob

([PWG5100.5] section 4.3) Closes aprint job that was created with a CreateJob operation (see
section 5.1.1) and one or more SendDocument and/or SendUri operations (see sections 5.1.5 and
5.1.6) This action sets the LastDocument element (see section 4.4.2) of the last Document in the
Job to ‘true’. Closelob is semantically equivalent to a SendDocument or SendUri action with the
LastDocument element set to True. An explicit CloseJob is preferable to the implied closing of a
Job using SendDocument or SendUri and the LastDocument element set to True.

5.1.3 PrintJob

([rfc2911] 83.2.1) Submit a print job with only one document and supply the document content
data. If the Printer acceptsthejob, it creates the Job object and returns a unique “ Jobld” element
for the Printer and a globally unique “JobUri” element. The Printer also sets the corresponding Job
elements with these values.

5.1.4 PrintUri

([rfc2911] 83.2.2) Identical to the PrintJob operation (see section 5.1.3) except that a client
supplies a URI reference to the document data.
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523 5.14.1 The“MultipleDocumentHandling” Job Processing element

524  When aclient submits ajob with more than one Input Document, the

525 “MultipleDocumentHandling” Job element allows the client to specify whether the Printer isto (1)
526  produce corresponding separate Output Documents or (2) combine the Input Documents into a
527  single Output Document. For example, the ‘single-document’ and * single-document-new-sheet’
528 vauesallow the client to staple all of the Input Documents into a single Output Document, with the
529 latter value forcing each Input Document to start on a new sheet (useful when doing two-sided
530 printing). When requesting multiple Copies, the ‘ separate-document-uncollated-Copies value
531 resultsin the Copies of each Input Document being together in an Output set, while the ‘ separate-
532  document-collated-Copies’ value keeps a copy of each Input Document together in an Output Set.
533  For example, ajob with Input Documents A, B, C and “Copies’ =2 will resultin A, A,B,B,C,C
534 orA,B,C, A,B,C,respectively. If the Printer supports multiple documents per job, the Printer
535  must support this Job Processing element with at |east one value.

536 5.1.5 SendDocument

537  ([rfc2911] 83.3.1, [PWG5100.5] 83) Submitsthe entire Document Content for the next Input
538 Document of ajob created by a previous CreateJob action (see section 5.1.1).

539 5.1.6 SendUri

540 ([rfc2911] 83.3.2, [PWG5100.5] 83) Identical to the SendDocument operation (see section 5.1.5)
541  except that aclient supplies a URI reference to the Document Content data, instead of supplying
542  the document content.

543 5.1.7 ValidateDocument

544  ([PWG5100.5] 83) Thisoperation isused only to verify capabilities of a Printer object against
545  whatever elements are supplied by the client in the ValidateDocument request. By using the

546  ValidateDocument action aclient can validate that an identical SendDocument or SendUri would
547  be accepted.

548 5.1.8 ValidateJob

549  ([rfc2911] 83.2.3) Thisoperation is used only to verify capabilities of a Printer object against
550 whatever elements are supplied by the client in the ValidateJob request. By using the ValidateJob
551  action aclient can validate that an identical PrintJob, PrintUri or CreateJob would be accepted.

552 5.2 Job and Document Control Actions

553  This section describes the actions that allow a client to control a Job after it has been submitted:
554  CancelJob, HoldJob, ReleaseJob, and RestartJob.

555 5.2.1 CancelCurrentJob

556 ([admin-ops] 84.2) Allowsaclient to cancel the current Job in the “processing” or “processing-
557  stopped” state.
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5.2.2 CancelDocument

([PWG5100.5] 83) Preventsthe processing of the specified Document if the Document has not yet
been processed. Stops the processing of any active Document in an implementation specific
manner.

5.2.3 CancelJob

([rfc2911] 83.3.3) Allowsaclient to cancel aPrint Job from the time the Job is created up to the
timeit is completed, canceled, or aborted.

5.2.4 DeleteDocument
([PWG5100.5] 83) Removes the Document and its content from the Job.

5.2.5 HoldJob

([rfc2911] 83.3.5) Allowsaclient to hold a pending Job in the Printer so that it is not eligible for
scheduling.

5.2.6 PromoteJob

([admin-ops| 84.4.1) Allows aclient to make the pending target job be processed after the current
job compl etes.

5.2.7 ReleaseJob
([rfc2911] 83.3.6) Release apreviously held Job so that it is again eligible for scheduling.

5.2.8 ReprocessJob

([admin-ops| 84.1) Allowsaclient to re-process a copy of ajob retained after processing was
completed. This operation is the similar to RestartJob except that anew job that is a copy of the
target job iscreated and processed.

5.2.9 RestartJob
([rfc2911] 83.3.7) Restart ajob that isretained in the Printer after processing has completed.

5.2.10 ResumeJob
([admin-ops| 84.3.2) Resume the job at the point where it was suspended.

5.2.11 ScheduleJobAfter
([admin-ops| 84.4.2) Request the target job be processed immediately after the specified job

5.2.12 SetDocumentElements

([PWG5100.5] 83) Set the values of the supplied Document Processing and Document Description
elements of the indicated Document. (SetDocumentAttributes in IPP)
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5.2.13 SetJobElements

([rfc3380] 84.2) Set the values of the supplied Job Processing, Document Processing and Job
Description elements of the indicated Job. (SetJobAttributesin |PP)

5.2.14 SuspendCurrentJob
([admin-ops| 84.4.2) Stop the current job and alow other jobs to be processed instead.

5.3 Status and information Actions

This section describes the actions that allow a client to obtain status and el ements of Jobs and
Printers. GetJobs, GetPrinterElements, GetJobElements and GetPrinterSupportedV alues.

5.3.1 GetDocumentElements

([PWG5100.5] 83) Returns the requested Document elements or element groupsin the indicated
Document in the indicated Job. (GetDocumentAttributesin IPP)

5.3.2 GetDocuments

([PWG5100.5] 83) Returns the requested Document elements or element groups in all Documents
in the indicated Job.

5.3.3 GetJobElements

([rfc2911] 83.3.4) Returnsthe values of the requested job elements and/or element groups of a Job
(i.e., Job Description, Job Status, Job Processing and Document Processing). (GetJobAttributesin
IPP)

5.3.4 GetJobs

([rfc2911] 83.3.4) Retrievethelist of Jobs belonging to the Printer. The Client may supply some
simplefilters (e.g. “MyJobs, “Limit) to control which jobs will be returned. The Client may supply
alist of Job element and/or element group names to be returned in the response (See 5.3.3). A
group of Job elements will be returned for each returned Job.

5.3.5 GetPrinterElements

([rfc2911] 83.2.5) Returnsthe values of the requested printer elements and/or element groups of a
Printer (i.e. Printer Status, Printer Description, Processing Supported, Processing Defaullt,
Processing Ready). (GetPrinterAttributesin IPP)

5.3.6 GetPrinterSettableElementValues

([rfc3380] 84.3) Returns the possible values of each of the requested Printer Processing and Printer
Description elements that may be set with the SetPrinterElements action.
(GetPrinterSupportedVauesin 1PP)
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5.4 Printer Control Actions

This section describes actions which allow a client to control a Printer and may require operator
credentials. PausePrinter, ResumePrinter, PurgeJobs, DisablePrinter, EnablePrinter, and
SetPrinterElements.

5.4.1 ActivatePrinter

([admin-ops| 83.4.2) The Printer will now start sending jobs to its Output Devices or Subordinate
Printers and begin accepting all requests.

5.4.2 DeactivatePrinter

([admin-ops| 83.4.1) The Printer will now stop sending any more jobs to its Output Devices or
Subordinate Printers and begin refusing all requests except ActivatePrinter, SendDocument, and
SendUri requests and query requests.

5.4.3 DisablePrinter

([adm-ops] 83.1.1) Preventsthe Printer from accepting any more Job Creation operations. The
Printer sets the PrinterlsAcceptingJobs Printer Status element to ‘false’.

5.4.4 EnablePrinter

(Jadm-ops] 83.1.2) Allowsthe Printer to start accepting Job Creation operations. The Printer sets
the PrinterlsAcceptingJobs Printer Status element to ‘true’.

5.4.5 HoldNewJobs

([admin-ops| 83.3.1) Complete the current '‘pending’ and 'processing' Jobs but do not start
processing any subsequently created Jobs.

5.4.6 PausePrinter
([rfc2911] 83.2.7) Stopsthe Printer object from scheduling jobs. Job processing should also cease.

5.4.7 PausePrinterAfterCurrentJob

([admin-ops] 83.2.1) Stopsthe Printer from starting to send jobs to any of its Output Devices or
Subordinate Printers.

5.4.8 PurgeJobs
([rfc2911] 83.2.9) Removes all jobs from the Printer, regardless of their state.

5.4.9 ReleaseHeldNewJobs

([admin-ops]| 83.3.2) Undo the effect of HoldNewJobs and release all Jobs held as a consequence
of HoldNewJobs.

2003, IEEE Industry Standards and Technology Organization. All rights reserved.
The IEEE-ISTO is affiliated with the IEEE and the IEEE Standards Association.
IEEE-ISTO 51xx.n is a trademark of the IEEE-ISTO.



649
650

651
652

653

654
655

656

657
658

659

660
661

662

663
664
665
666
667
668
669

670
671
672
673
674
675

676
677
678

679
680
681
682

683
684

Page 30 of 68 PWG Semantic Model 12/7/03

5.4.10 RestartPrinter
([admin-ops| 83.5.1) This action has the effect of a software re-boot.

5.4.11 ResumePrinter
([rfc2911] 83.2.8) Resume the processing and scheduling of Jobsin the Printer.

5412 SetPrinterElements

([rfc3380] 84.1) Set the values of the supplied Printer Processing and Printer Description elements.
(SetPrinterAttributesin IPP)

5.4.13 ShutdownPrinter

([admin-ops] 83.5.2) Stop processing jobs without losing any jobs and make the Printer no longer
available for any Actions.

5.4.14 StartupPrinter

([admin-ops| 83.5.3) Allows a hosted implementation of the Printer to be started after the host is
available.

6 Globalization

The two aspects of globalization being addressed are the character sets and natural language of the
human readable strings. Determining what character set is being used is left up to the protocol
mapping of this semantic model. The natural language being used is represented in the Printer and
the Job. The Printer declares the natural language it uses for al its semantic elements of type
string. Administrators are free to change the localization and the values in the string elements.
Each job creator declares the natural language for the Job and all its contained Documents. Not all
string elements are treated the same.

Any semantic element that is labeled typel, type2 or type3 keyword in the constraint column is the
following tables do not have any globalization issues from the Printer’s point of view. They are
simply a sequence of octets that have a semantic meaning attached to them. The fact that the
sequence of octets can be interpreted as ASCII strings is unimportant. The keywords are intended
for consumption by automata. We leaveit to Client implementations to determine how the
keywords will be presented to end-users.

There are a so strings with specific formats. These formats are URI, URI Scheme, MIME, |IEEE
1284 and DateTime. Any semantic element whose string value must adhere to one of the previous
formats is excluded from this discussion.

There are afew elements whose value is set by automata. Those values are “ JobStateM essage”,
“DocumentStateM essage” and “ PrinterStateM essage”. If the semantic model is mapped to a
protocol that allows the Client to request a language, the Printer will return these strings in the
requested language if possible.

All the remaining Printer element strings are assumed to be in the Printer’ slanguage. All the
remaining Job element strings are assumed to be in the language of the Job.
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7 Summary of elements

This section summarizes the elements for the Document, Job and Printer objects. Included in the
definition are the processing elements that can be applied at either the Job or Document level.  For
each element, the tables contain the element name, whether the element is multi-valued, its syntax,
constraints, a short description and a reference to the Document where the semantics of the el ement
iscompletely specified. The basic syntax types are “Boolean”, “ String” and “Integer”. “Complex”
types are a container for elements of any type. Members are listed in the description field.
“RangeOfinteger” is acomplex type that contains “Upperbound” and “Lowerbound” integer value
members. “Resolution” isacomplex type that contains “ CrossFeedDir” and “ FeedDir” integer
value members and a*“Units’ string value member.

7.1 Processing Elements (Job and Document)
* Group key: J=Job Processing Elements, D=Document Processing Elements

Table 3 - Processing Elements (Job and Document)

Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference
Description (values)

Copies Integer 1:MAX D [rfc2911] 8§4.2.5
The number of copies of the Output Document(s) to be printed. (See also JobCopies Job el ement)

CoverBack complex D [PWG5100.3] 83.1
The back cover to apply this Document. (Includes Media/MediaCol, Cover Type)

CoverFront complex D [PWG5100.3] 83.1
The front cover to apply to this Document. (Includes Media/MediaCol, Cover Type)

CoverType String Type2 keyword D [PWG5100.3] §83.1.2

Indicates if covers are requested and which sides will contain print stream pages. (Keywords:
NoCover, PrintNone, PrintFront, PrintBack, PrintBoth) (See CoverBack & CoverFront for use)

DocumentCopies Yes RangeOfInteger J [PWG5100.4] 85.1.3
Specifies which copies of a Document to apply the override Processing elements.  (See Overrides
for use)

DocumentNumbers Yes RangeOf I nteger 1:.MAX D [PWG5100.4] 85.1.2
Specifies the documents in a Job for override processing. (See Overridesfor use)

FeedOrientation String Type3 keyword | D [prod-print2] 85.1

Specifies the media edge that is fed into the print engine from the paper tray. (Keywords:
LongEdgeFirst, ShortEdgeFirst).
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

Finishings Yes String Type2 keyword | D [rfc2911] 84.2.6
[PWG5100.1] §2

Identifies the finishings that the Printer uses for each copy of the Output Document. (See also
JobFinishings Job element) (Keywords: Bale, Bind, BindBottom, BindLeft, BindRight, BindTop,
BookletMaker, Cover, EdgeStitch, EdgeStitchBottom,EdgeStitchLeft, EdgeStitchRight,
EdgeStitchTop, Fold, JogOffset, None, Punch, SaddleStitch, Staple, StapleBottomLeft,
SapleBottomRight, StapleDual Bottom, StapleDual Left, SapleDual Right, SapleDual Top,
SapleTopLeft, SapleTopRight, Trim)

FinishingsCol complex D [PWG5100.3] 83.2

Enables an end user to specify detailed finishing options not possible with the “Finishings’” element
for the Output Document. (See also JobFinishingsCol Job element) (Includes FinishingTemplate,

Sitching)

FinishingTemplate String Maxlength=1023 JD [PWG5100.3] 83.2.1
A string specifying some particular finishing operation. (See FinishingsCol/JobFinishingsCol for
use)

FontNameRequested String Maxlength=255 D [prod-print2] 85.2

Specifies the font name if the document datais in aformat that does not have inherent font
information (e.g., ‘text/plain’), otherwise, this element is ignored.

FontSizeRequested I nteger 1:MAX D [prod-print2] 85.3

Specifiesthe font size in points (1/72 of an inch) if the document dataisin aformat that does not
have inherent font information (e.g., ‘text/plain’), otherwise, this element is ignored.

ForceFrontSide Yes I nteger 1:MAX D [PWG5100.3] 83.3

Forces the specified pages to be printed on the front side of a sheet of media. The pages of the
output document start at 1.

ImpositionTemplate String Type2 keyword D [PWG5100.3] 83.4

Specifies imposition method for laying out finished page images onto the surface of output media.
(Keywords: None, Sgnature)

I nsertAfterPageNumber I nteger 0:MAX D [PWG5100.3] 83.5.1

Specifies the input page after which the Insert Sheet will be placed. Pages are numbered starting at
1. A Ovalue meansin front of the first page. (See InsertSheet for use)

InsertCount Integer 0:MAX D [PWG5100.3] 83.5.2

Specifies the number of Insert Sheet to insert. (See InsertSheet for use)
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

I nsertSheet Yes complex D [PWG5100.3] 83.5

Specifies how Insert Sheets are to be inserted into the sequence of media sheets that are produced
for each copy of the documents. (Includes InsertAfter PageNumber, InsertCount, Media/MediaCol)

JobA ccountingOutputBin String Type3 keyword J [PWG5100.3] §83.8.3

Specifies the output bin where the accounting sheet is to be placed. (See JobAccountingSheet for
use) (Keywords. Top, Middle, Bottom, Sde, Left, Right, Center, Rear, FaceUp, FaceDown, Large-
Capacity, MyMailbox, StackerN, MailboxN, TrayN *Note: N isreplaced by a cardinal number,
*Note: See [PWG5100.2 82.1 for description of keywords)

JobA ccountingSheets complex J [PWG5100.3] 83.8

Specifies the accounting sheet for ajob. (Includes JobAccountingSheetsType, Media/ MediaCol,
JobAccountingOutputBin).

JobA ccountingSheetsType String Type3 keyword J [PWG5100.3] §3.8.1

Specifies the accounting sheet format for ajob. (See JobAccountingSheets for use) (Keywords:
None, Standard)

JobCopies Integer 1:MAX J [PWG5100.7]
84.1.1
The number of copies of the Job to be printed. (See aso Copies Document Processing element)
JobCoverBack complex J [PWG5100.7]
84.1.2
The back cover to apply this Job. (Includes Media/MediaCol, Cover Type)
JobCoverFront complex J [PWG5100.7]
84.1.3

The front cover to apply to this Job. (Includes Media/MediaCol, Cover Type)

JobErrorSheet complex J [PWG5100.3] 83.9

Specifies the error sheet for ajob. (Includes JobError SheetType, JObError Sheet\When,
Media/MediaCol).

JobErrorSheetType String Type3 keyword J [PWG5100.3] 83.9.1

Specifies the error sheet format for ajob. (See JobErrorSheet for use) (Keywords: None, Sandard)

JobErrorSheet\When String Type2 keyword J [PWG5100.3] §83.9.2

Specifies the accounting sheet format for ajob. (See JobErrorSheet for use) (Keywords: OnError,
Always)
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

JobFi

nishings Yes String Type2 keyword | J [PWG5100.7]
84.1.4

Identifies the finishing that the Printer uses for each job copy of the Job. (See aso Finishings
Document element) (Keywords: None, Staple, Punch, Cover, Bind, SaddleStitch, EdgeStitch,
StapleTopLeft, SapleBottomLeft, SapleTopRight, StapleBottomRight, EdgeStitchL eft,
EdgeStitchTop, EdgeStitchRight, EdgeStitchBottom, StapleDual Left, SapleDual Top,
StapleDualRight, StapleDual Bottom)

JobFi

nishingCol complex J [PWG5100.7]
84.1.5

Enables an end user to specify detailed finishing options not possible with the * JobFinishings”
element. (See also FinishingsCol Document element) (Includes FinishingTemplate, Stitching)

JobHoldUntil String Type3 keyword J [rfc2911] 84.2.2

Specifies the named time period during which the Job must become a candidate for printing.
(keywords: NoHold, Indefinite, DayTime, Evening, Night, Weekend, SecondShift, ThirdShift)

JobHoldUntil Time String DateTime [rfc1123] J [prod-print2] 85.4

Specifies the date and time after which the Job must become a candidate for printing. (example:
Fri, 03 May 2002 08:49:37 GMT)

JobM

essageT oOperator String | Maxlength=1023 J [PWG5100.3] 83.10

Message from the end user to indicate something about the processing of this Job. (example: “Call
555-1234 before running this job”)

JobPhoneNumber String Maxlength=127 J [prod-print2] 85.5

Contains the contact telephone number for this Job.

JobPriority I nteger 1:100 J [rfc2911] 84.2.1

Priority for scheduling the Job. A higher value specifies a higher priority.

JobSaveDisposition Complex J [prod-print2] 85.7

Specifies that the Printer is to save the job as afile that can be re-printed on demand anytime in the
future using the Print-URI operation (see section 5.1.4). ) (Includes SaveDisposition, Savelnfo)

JobSheets String type3 keyword J [rfc2911] 84.2.3

[PWG5100.3] §6.2

Specifies which job start/end sheet(s), will be printed with ajob. (Keywords: None, Standard,
JobStartSheet, JobEndSheet, JobBothSheets, FirstPrintStreamPage)

JobSheetsCol complex J [PWG5100.3] §83.11

Allows the client to specify the mediafor the JobSheet. (Includes JobSheets, Media/MediaCol)
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

JobSheetM essage String Maxlength=1023 J [PWG5100.3] §83.12

Conveys a message that is delivered with the job.

Media

String type3 keyword D [rfc2911] 84.2.11

The name of the medium that the Printer uses for all impressions of the Job. (Keyword examples:
na_letter 8.5x11in, iso_a4 210x297mm, na_monarch_3.875x7.5in,
choice iso_a4 210x297mm na letter_8.5x11in. See[pwg5101.1])

MediaCol complex D [PWG5100.3] 83.13

Enables a client end user to submit alist of media characteristics to the Printer as away to more
completely specify the mediato be used than the Media element. (Includes MediaBackCoating,
MediaColor, MediaFrontCoating, MediaGrain , MediaHoleCount, Medialnfo, MediaKey,
MediaMaterial, MediaOrder Count, MediaPrePrinted, MediaRecycled, MediaS ze, MediaThickness,
MediaTooth, MediaType, MediaWei ghtMetric)

MediaBackCoating String Type3 keyword D [PWG5100.3] 83.13.10

Indicates the pre-process coating applied to the back of the media. (See MediaCol for use)
(Keywords: None, Glossy, HighGloss, SemiGloss, Satin, Matte)

MediaColor String Type3 keyword D [PWG5100.3] 83.13.4

Indicates the desired color of the media being specified. (See MediaCol for use) (Keywords: no-
color, white, pink, yellow, blue, green, buff, goldenrod, red, gray, ivory, orange (See[pwg5101.1]
84))

MediaFrontCoating String Type3 keyword D | [PWG5100.3] 83.13.10

Indicates the pre-process coating applied to the front of the media. (See MediaCol for use)
(Keywords: None, Glossy, HighGloss, SemiGloss, Satin, Matte)

MediaGrain String Type3 keyword D | [prod-print2] 88.4.2

Indicates the grain of the media. (See MediaCol for use) (Keywords: XDirection, YDirection)

M ediaHoleCount Integer 0:MAX D [PWG5100.3] 83.13.6

Indicates the number of pre-drilled holesin the desired media. (See MediaCol for use)

Medialnfo String Maxlength=255 D [PWG5100.3] 83.13.3

Specifies information that hel ps describe the mediainstance. Intended for human consumption.
(See MediaCol for use)

MedialnputTrayCheck String Type3 keyword D | [PWG5100.3] §3.14

Indicates that the characteristics of the mediain the identified input tray must match the
characteristics of the mediaidentified by the "media” or "media-col" element. (Keywords: Top,
Middle, Bottom, Sde, LargeCapacity, Envelope, Main, Manual. See [RFC2911] Appendix C)
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

MediaK ey String Type3 keyword D [PWG5100.3] §3.13.1

The name of the media represented as a keyword. The mediathat MediaK ey represents is a named
collection of MediaCol elements and their values. Identical values of MediaKey and the Media
Document Processing element represent the same media. (See MediaCol for use)

MediaMaterid String Type3 keyword D [prod-print] §8.4.3

The material of the media. (See MediaCol for use) (Keywords. Aluminum, DryFilm, Paper,
Polyester, WetFilm)

MediaOrderCount I nteger 1.MAX D [PWG5100.3] §3.13.7

Indicates the number of sheets, within an ordered sequence of sheets; after which the sequence
beginsto repeat. (See MediaCol for use)

MediaPrePrinted String Type3 keyword D | [PWG5100.3] 83.13.11

Indicates the pre-printed characteristics of the desired media. (See MediaCol for use) (Keywords:
Blank, PrePrinted, LetterHead)

MediaRecycled String Type3 keyword D | [PWG5100.3] 83.13.10
Indicates the recycled characteristics of the media. (See MediaCol for use) (Keywords. None,
Sandard)

MediaSize Complex D [PWG5100.3] §3.13.8

Explicitly specifies the numerical media width and height dimensions in hundredth of a millimeter.
(See MediaCol for use) (Includes XDimension, YDimension)

MediaSizeName String Type3 keyword D [PWG5100.5]
88.1.

The medium size that the Printer uses for all impressions of the Job. (See MediaCol for use)
(Keywords: na_letter_8.5x11in. See[pwg5101.1] 85)

MediaThickness Integer | 1:MAX D [prod-print2] §8.4.4

The thickness of the mediain units of one hundredth of amillimeter. This unit is equivalent to
1/2540 th of aninch. (See MediaCol for use)

MediaT ooth String Type3 keyword D [prod-print2] §8.4.1
The tooth (or roughness) of the media. (See MediaCol for use) (Keywords: Fine, Medium, Coarse)
MediaType String Type3 keyword D [PWG5100.3] §83.13.2

The medium type that the Printer uses for all impressions of the Job. (See MediaCol for use)
(Keywords:. stationery, transparency envelope, envel ope-plain, envel ope-window, continuous,
continuous-long, continuous-short, tab-stock, pre-cut-tabs, full-cut-tabs, multi-part-forms, labels,
multi-layer, screen, screen-paged, photographic, cardstock, other Seealso [pwg5101.1] 83)

MediaWeightMetric I nteger 0:MAX D [PWG5100.3] §3.13.9

Indicates the weight of the desired media rounded to the nearest whole number of grams per square
meter. (See MediaCol for use)
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

MultipleDocumentHandling String type2 keyword J [rfc2911] 84.2.4

Controls whether Input Document in multi-Document jobs are combined into a single Output
Document or are kept as separate Output Document Useful for application of Finishings and the
placement of one or more print-stream pages into impressions and onto media sheets for multi-
Document Jobs. (Keywords. SngleDocument, SeparateDocumentUncollatedCopies,
SeparateDocumentCollatedCopies, SngleDocumentNewSheet)

NumberUp Integer 1:MAX D [rfc2911] 8§4.2.9

Indicates the number of Input pages that the Printer is to image on one impression.

OrientationRequested String type2 keyword D [rfc2911] §4.2.10

The desired orientation for printed pages for document formats that don’t have a built-in
orientation. (Keywords: Portrait, Landscape, Rever sel_andscape, ReversePortrait)

OutputBin String Type2 keyword JD [PWG5100.2] §2.1

[PWG5100.5] §8.1

Specifies the output bin wherethe job is to be delivered. (Keywords: Bottom, Center, FaceDown,
FaceUp, LargeCapacity, Left, MailboxN , Middle, MyMailbox, Rear, Right, Sde, StackerN , Top,
TrayN . *Note: N isreplaced by a cardinal number)

OutputDevice String Maxlength=255 JD [PWG5100.7] 84.2.1

[PWG5100.5] §8.1

Specifies the device where the pages of of a Job/Document will be printed.

Overrides Yes complex D [PWG5100.4] 85.2

Provides for the overriding of processing instructions on a page basis. (Includes Pages
DocumentNumbers, DocumentCopies and any processing €l ement that affects pages)

PageDelivery String Type2 keyword D [PWG5100.3] §83.15

Indicates whether the pages of the job are to be delivered to the output bin or finisher in the same
page order as the original document and face up or face down. . See the PageOrderReceived
Document Description element and the CurrentPageOrder Document Status element. (Keywords:
Rever seOrder FaceDown, ReverseOrderFaceUp, SameOrder FaceDown, SameOrder FaceUp,

SystemSpecified)

Pages

yes RangeOfInteger 1:MAX D [PWG5100.4] 85.2.4

Specifies arange of pagesin the document PDL data. (See Overridesfor use)

PagesPer Subset yes Integer 1:MAX D [PWG5100.4] 85.3

Combines all of the Pages of al of the Documents into a single stream of -Pages. Then the Printer
partitions that single stream into contiguous subsets of -Pages according to the list of integers. The
list of integersiscyclical. When the last integer in the list is reached, the next subset uses the first.in
the list. Common use of subsetsisasingle valuein thelist.
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

PageRanges yes RangeOf I nteger 1.MAX D [RFC2911] 84.2.7
Specifies arange of pages in the document data to be output.
PdlInitFile Yes Complex D [prod-print2] 85.8

Controlsinitialization of the Printer’ s Page Description Language (PDL) interpreter. (Includes
PdlInitFileEntry, PdlInitFileLocation. PdlInitFileName)

PdlInitFileEntry String Maxlength=255 D | [prod-print2] 85.8.1.3
Specifies an entry point within the init file at which the PDL interpreter starts. (See PdlInitFile for
use)

PdlInitFilelLocation String Maxlength=1023 D | [prod-print2] 85.8.1.1

Contains a URL that specifies the path to the directory where the initialization file for the Printer’s
PDL interpreter will be found. (See PdlInitFile for use)

PdlInitFileName String Maxlength=255 D | [prod-print2] 8§5.8.1.2

Specifies the name of the PDL interpreter’ sinitialization file within the directory specified by the
PdlInitFileLocation element. (See PdlInitFilefor use)

PresentationDirectionNumberUp String Type2 keyword D [PWG5100.3] §83.17

Specifies the placement order of the page images on a Finished-Page Image with the "number-up"
element. (Keywords: TorightTobottom, TobottomToright, ToleftTobottom, TobottomToleft,
TorightTotop, TotopToright, ToleftTotop)

PrintContent Optimize String type2 keyword JD [PWG5100.7]
84.2.2
[PWG5100.5] 88.1

directs the type of optimization/processing that will be performed on the Document content. It does
not necessarily mean the value describes the content.. (Keywords. Photo, Graphics, Text,

TextAndGraphics)
PrintQuality String type2 keyword D

The print quality that the Printer uses for the Job. (Keywords: Draft, Normal, High)
PrinterResolution resolution D RFC2911] 84.2.12

The resolution that Printer uses for the Job in cross-feed and feed direction in units of dpi or dpcm.
ProofPrint Complex J [prod-print2] 85.9

Specifies the elements for zero or more proof prints of the job that are to be printed prior to the
printing the full run of the job. (Includes ProofPrintCopies, Media/lMediaCol and any other
Processing elements).
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

ProofPrintCopies I nteger 0:MAX J | [prod-print2] §85.9.1

Specifies the number of proof printsto be printed prior to the printing the full run of the job. (See
ProofPrint for use)

SaveDisposition String type3 J [prod-print2]
keyword §5.7.1.1

Specifies whether the Printer must print and/or save the job. (See JobSaveDisposition for use)
(Keywords: None, PrintSave, SaveOnly)

SaveDocumentFormat String MimeMediaType J [prod-print2]
[rfc2046], [rfc2048] §5.7.1.2.3.3

Indicates the document format in which the Printer saves the Document Data. (See
DocumentFormat Document Description element) (See Savelnfo for use)

Savelnfo Yes complex J [prod-print2]
§5.7.1.2

Contains sets of elements that each tells the Printer how to create each copy of the saved job. (See
JobSaveDisposition for use) (Includes Savel ocation, SaveName, SaveDocumentFor mat)

Savel ocation String Maxlength=1023 | J [prod-print2]
§5.7.1.2.3.1

Specifies the path to the directory as a URI where the Printer saves the Document Data and other
Job information. (See Savelnfo for use)

SaveName String Maxlength= | J [prod-print2]
255 §5.7.1.2.3.2

Specifies the name of the saved job in the directory specified by the “save-location” member
element. The value may be arelative path. (See Savelnfo for use)

SeparatorSheets complex D [PWG5100.3] §83.18
Specifies the separator sheets to be printed with the Document. (Includes Separator SheetsType,
Media/MediaCol)

SeparatorSheetsType String Type3 keyword D [PWG5100.3] 83.18.1

Specifies the separator sheetstype. (See SeparatorSheetsfor use) (Keywords: None, SipSheets,
SartSheet, EndSheet, BothSheets)

SheetCollate String Type2 keyword D [rfc3381] §83.1

Specifiesif the media sheets of each copy of each printed document in ajob are to be in sequence.
(Keywords: Uncollated, Collated)

Sides String type2 keyword D [rfc2911] 8§4.2.8

Indicates how an impression is to be placed upon the side(s) of the media. (Keywords: OneSded,
TwoS dedLongEdge, TwoS dedShortEdge, TwoS dedLongEdge)
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference
Description (values)

Stitching complex D [PWG5100.3] §83.2.2

Provides detailed stitching parameters. (See FinishingsCol/JobFinishingsCol for use) (Includes
SitchingReferenceEdge, StitchingOffset, Sitchinglocations)

StitchingLocations

yes

Integer

0:MAX

D

[PWG5100.3] §3.2.2.3

The distance aong the stitching axis where a stitch will be placed in hundredths of a millimeter.
(See Stitching for use)

StitchingOffset

Integer

0:MAX

D

[PWG5100.3] §3.2.2.2

millimeter.

The perpendicular distance from the reference edge to the stitching axis in hundredths of a
(See Stitching for use)

StitchingReferenceEdge

String

type2 keyword

D

[PWG5100.3] §3.2.2.1

Specifies the stitching reference edg
Bottom, Top, Left, Right)

e of the output media. (See Stitching for use) (Keyword:

XDimension

Integer

0:MAX

D

[PWG5100.3] §3.13.8.1

Size of the mediain hundredths of a millimeter along the bottom edge. (See MediaSize for use)

XlmagePosition

String

type2 keyword

D

[PWG5100.3] §3.19.2

Causes the specified point of the Finished-Page Image to be positioned at a specified location.
(Keywords: None, Center, Left, Right)

XImageShift

Integer

MIN:MAX

D

[PWG5100.3] §3.19.3

Causes the Finished-Page Image to be shifted in position with respect to the x-axis of the media.
The unit of measure for this element is hundredths of a millimeter. The sign of the value indicates
the direction of the shift.

XsidellmageShift

Integer

MIN:MAX

D

[PWG5100.3] §3.19.4

Causes each Finished-Page Image that would be placed on the front side of a sheet to be shifted in
position with respect to the x-axis of the media. The unit of measure for this element is hundredths
of amillimeter. The sign of the value indicates the direction of the shift.

Xside2lmageShift

Integer

MIN:MAX

D

[PWG5100.3] §3.19.5

Causes each Finished-Page Image that would be placed on the backside of a sheet to be shifted in
position with respect to the x-axis of the media. The unit of measure for this element is hundredths
of amillimeter. The sign of the value indicates the direction of the shift.

Y Dimension

Integer

0:MAX

D

[PWG5100.3] §3.13.8.2

Size of the mediain hundredths of a millimeter along the left edge. (See MediaSize for use)
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Processing Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

Y ImagePosition String type2 keyword D [PWG5100.3] §3.19.6

Causes the specified point of the Finished-Page Image to be positioned at a specified location.
(Keywords. None, Center, Top, Bottom)

Y ImageShift Integer MIN:MAX |D | [PWG5100.3] §3.19.7

Causes the Finished-Page Image to be shifted in position with respect to the y-axis of the media.
The unit of measure for this element is hundredths of amillimeter. The sign of the value indicates
the direction of the shift.

Y sidelimageShift Integer MIN:MAX |D | [PWG5100.3] §3.19.8

Causes each Finished-Page Image that would be placed on the front side of a sheet to be shifted in
position with respect to the y-axis of the media. The unit of measure for this element is hundredths
of amillimeter. The sign of the value indicates the direction of the shift.

Y side2imageShift Integer MIN:MAX |D | [PWG5100.3] §3.19.9

Causes each Finished-Page Image that would be placed on the backside of a sheet to be shifted in
position with respect to the y-axis of the media. The unit of measure for this element is hundredths
of amillimeter. The sign of the value indicates the direction of the shift.

7.2 Job Elements (Status and Description)
* Group Key: S=Status, D=Description

Table 4- Job Elements (Status and Description)

Job Element Name Multivalued | Syntax Constraint | Group* | Reference
Description (values)

CompressionSupplied String Type2 keyword | D [PWG5100.7]

§5.2.1

Default compression agorithm used for the Documents Data.  (Keywords: None, Deflate, Gzp,
Compress)

DateTimeAtCompleted String DateTime [rfc1123] | S | [rfc2911] 8§4.3.14.7
Indicates the date and time at which the Job completed. (example: Fri, 03 May 2002 08:49:37
GMT)

DateTimeAtCreation String | DateTime[rfcl1123] | S [rfc2911] 84.3.14.5
Indicates the date and time at which the Job was created . (example: Fri, 03 May 2002 08:49:37
GMT)
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Job Element Name Multivalued | Syntax Constraint | Group* | Reference
Description (values)

DateTimeAtProcessing String DateTime [rfc1123] | S | [rfc2911] 84.3.14.6
Indicates the date and time at which the Job first began processing. (example: Fri, 03 May 2002
08:49:37 GMT)

DetailedStatusM essage Yes String Maxlength=1023 | S [rfc2911] §4.3.10

Specifies additional detailed and technical information about the job. Intended for use by the
system administrator or other experienced technical persons and so is not localized by the Printer.
(example: “PostScript error: stack overflow”) (job-detail ed-status-message in IPP)

DocumentAccessErrors Yes | String Maxlength=1023 | S [rfc2911] 84.3.11

Information about each Document access error for this job encountered by the Printer. (example:
“(404) http://www.company.com/pub/fileToPrint.pdf ") (job-document-access-errorsin |PP)

DocumentCharsetSupplied String Maxlength=63 D [PWG5100.7]
§5.2.2
The default charset of the Documents content
DocumentDigital SignatureSupplied String Type2 keyword | D [PWG5100.7]
§5.2.3

Thetype of digital signature, if any, used in the Document Content. (Keywords: dss, none, pgp,
smime, xmldsig)

DocumentFormatDetailsSupplied | Yes | Complex | Complex D [PWG5100.7]
§5.24

Summarizes the default distinct contained document formats when Document contains multiple
files, i.e., the Document is a container DocumentFormat, such as ‘ multipart/related’ or
‘application/zip’. For example, a container containing 100 PostScript filesand 1 PCL file would
have two sets of values. (Includes DocumentSour ceApplicationName,

DocumentSour ceApplicationVersion, DocumentSour ceOsName, DocumentSour ceOsVersion,
DocumentFormat, DocumentFor matDevicel d, DocumentFormatVersion,

DocumentNatural Language).

DocumentFormatSupplied String MimeMediaType D [PWG5100.7]
[rfc2046], [rfc2048] 85.2.5

The default Document format (i.e., PDL) for Documents in the Job. The value “application/octet-
stream” has a special meaning. Thisvalueis used to indicate that a Printer is capable of auto-
sensing the format of the Document. The values “application/zip” and “multipart/related” are
container formats for which DocumentContainerSummary gives additional information about the
contained files. (Examples: application/octet-stream, application/postscript, application/vnd.hp-
PCL, “ text/plain; charset=utf-8" , application/zip, multipart/related)
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Job Element Name Multivalued | Syntax Constraint | Group* | Reference

Description (values)

DocumentFormatV ersionSupplied String Maxlength=127 D [PWG5100.7]

§85.2.6

The default level or version of the DocumentFormat. Values are either from the
prtinterpreterLangLevel [rfc1759] or a standard designation. (examples: “3” for
DocumentFormat=application/postscript’ “5e” for DocumentFormat=application/vnd.hp-pcl;
“1S0O 12639-1:1996" for TIFF/IT Profile 1)

DocumentM essageSupplied String Maxlength=1023 D [PWG5100.7]

85.2.7

A message from either (1) the user to the operator about the Documents or (2) from the operator,
system administrator, or "intelligent” process to indicate to the end user the reasons for
modification or other management action taken on the Documents.

DocumentNameSupplied String Maxlength=255 D [PWG5100.7]
85.2.8
The default name for the Documents in the Job to be used in an implementation specific manner.
DocumentNatural LanguageSupplied String Maxlength=127 | D [PWG5100.7]
§5.2.9
Identifies the defailt Natural Language for the Documents in the Job.
ElementFidelity Boolean D [rfc2911] §15.1,
[PWG5100.5]
88.1.1

Allows a user to control whether or not the Printer MUST honor all supplied Processing elements
in the Job Creation operation. For a‘true’ value the Printer rgjects the job submission if any of
the supplied Processing element values are unsupported. For a‘false’ value the Printer MUST
accept the job submission and do best effort. Default = ‘false’ NOTE: Use
“JobMandatoryElements’ to explicitly specify a subset of the supplied elements that the Printer
MUST honor. (ipp-attribute-fidelity in IPP)

ElementsNatural Language String Natural language D |[rfc2911] 84.3.20

Indicates the natural language of the elements with string syntax that were set by the End User.
(attributes-natural-language in 1PP)

ErrorsCount Integer MIN:MAX | S [PWG5100.7]

§5.1.1

The total number of errors that a Printer has generated while processing and printing a Job’s
Document(s).

Impressions Integer 0:MAX D [rfc2911] 84.3.17.2

Thetotal size in number of impressionsin all the Job’s Document(s). (job-impressionsin 1PP)
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Job Element Name Multivalued | Syntax Constraint | Group* | Reference

Description (values)

ImpressionsCompleted I nteger 0:MAX S [rfc2911] 84.3.18.2
The number of impressions completed for the Job so far. (job-impressions-completed in IPP)

ImpressionsCompl etedCurrentCopy I nteger 0:MAX S [rfc3381] 84.4
The number of impressions completed for the current iteration of this Job so far.

JobA ccountld String | Maxlength=255 D [PWG5100.3] 83.6
Account associated with this Job.

JobA ccountingUser|D String Maxlength=255 D [PWG5100.3] 83.7
Specifies the User ID associated with the “ JobAccountld”.

JobCollationType String Type2 keyword S [rfc3381] 84.1

Identifies the collation type of the Job. (Keywords: Other, Unknown, UncollatedSheets,
UncollatedDocuments, CollatedDocuments)

Jobld Integer 1:MAX S [rfc2911] §4.3.2
The Printer setsthisto the ID of this Job , which is unique for the Printer.
JobMandatoryElements Yes | String Type3 keyword D [PWG5100.5] 88.1

Allows a user to list which Processing elements the Printer must honor. The Printer rejects the
job submission if any of the listed elements are unsupported or contain values that the Printer
does not support. All of the remaining supplied elements are best effort. This element isignored
if ElementFidelity is supplied with a‘true’ value. (See[rfc2911] 815.1) (Keywords: None and
any Processing element names. Member elements of collection elements are named as
Attr.Member. For example, JobSheetsCol.Media) NOTE: New element to aign fidelity with
FSG work was JobM andatoryAttributes).

JobM essageFromOperator String | Maxlength=127 D [rfc2911] §4.3.16

Message to the end user indicating the reasons for any management action taken on this Job.
(example: “Job canceled due to length”, “Pick job up in mailbox™)

JobName String | Maxlength=255 D [rfc2911] 84.3.5

The Printer sets thisto the client-supplied end-user friendly name for the Job, else the Printer
must generate a name from other information. (example: “license agreement memo”)

JobQOriginatingUserName String Maxlength=255 | D [rfc2911] §4.3.6

The Printer sets this element to the most authenticated printable name that it can obtain (example:
“John Doe’, \authDomain\John Dog”)

JobPassword String Maxlength=255 | D [prod-print2] 84.1

Contains a password supplied by the client encrypted according to method specified by the client
in the JobPasswordEncryption element.
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Job Element Name Multivalued | Syntax Constraint | Group* | Reference

Description (values)

JobPasswordEncryption String Type3 keyword D [prod-print2] 84.2

Specifies the type of encryption that the client is used for the supplied value of the JobPassword
element. (Keywords: None, Md2, Md4, Md5, Sha)

JobPrinterM akeAndM odel String Maxlength=127 | S [prod-print] 86.1

Identifies the make and model of the output device that saved this Job according to the
JobSaveDisposition Job Processing element.

JobPrinterUri String uri S [rfc2911] 84.3.3

The Printer set thisto the URI of Printer that created this Job. (example:
ipp://www.company.com/printer)

JobState String Typel keyword S [rfc2911] 84.3.7

The current state of this Job (see section 4.3.1.1). See also JobStateReasons element below.
(Keywords. Pending, Pending-Held, Processing, ProcessingSopped, Canceled, Aborted,
Completed)

JobStateM essage String Maxlength=1023 | S [rfc2911] 84.3.6

Specifies information about the "JobState” and "JobStateReasons" elements in human readable
text localized by the Printer according to the natural language supplied in the client’s query
request. (example: “Job completed successfully with warnings' for an English request)

JobStateReasons Yes String type2 keyword S [rfc2911] 84.3.8
[prod-print2] §8.3.1
[PWG5100.7] 86.1
[pwg5100.5]

Provides additional information about this Job's current state. (Keywords: AbortedBySystem,
CompressionError, Digital S gnatureDidNotVerify, Digital SgnatureTypeNotSupported,
DocumentAccessError, DocumentFormatError, ErrorsDetected, JobCanceledAtDevice,
JobCanceledByOperator, JobCanceledByUser, JobCompletedSuccessfully,
JobCompletedWithErrors, JobCompletedWithWar nings, JobDatal nsufficient,

JobDigital SgnatureWait, JobHoldUntil Specified, Joblncoming, Joblnter preting, JobOutgoing,
JobPasswordWait, JobPrinting, JobQueued, JobQueuedForMarker, JobRestartable,
JobResuming, JobSavedSuccessfully, JobSaveError, JobSaving, JobScheduling, JobSpooling,
JobStreaming, JobSuspended, JobSuspendedByOper ator, JobSuspendedBySystem,
JobSuspendedByUser, JobSuspending, JobTransforming, None, Printer Sopped,

Printer SoppedPartly, ProcessingToSopPoint, ProofPrintWait, QueuedinDevice,

Resour cesAreNotReady, Resour cesAreNotSupported, ServiceOffLine, Submissionlnterrupted,
UnsupportedCompression, UnsupportedDocumentFor mat, War ningsDetected)
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Job Element Name Multivalued | Syntax Constraint | Group* | Reference

Description (values)

JobUri String uri S [rfc2911] 84.3.1

The Printer setsthisto the URI for this Job. (example: ipp://www.company.com/printer/jobs/22)
The URI is globally unique.

KOctets Integer 0:MAX D [rfc2911] 84.3.17.1

Thetotal size of this Job's Document(s) in integral units of 1024 octets. (job-k-octetsin IPP)

K OctetsProcessed I nteger 0:MAX S [rfc2911] 8§4.3.18.1

the total number of octets processed in integral units of 1024 octets so far. (job-k-octetsprocessed
in IPP)

MediaSheets Integer 0:MAX D [rfc2911] 84.3.17.3

The total number of media sheets to be produced for this Job’s Document(s). . (job-media-sheets
in IPP)

M ediaSheetsCompl eted Integer 0:MAX S [rfc2911] 84.3.18.3

The media-sheets completed marking and stacking so far. (job-media-sheets-completed in 1PP)

Morelnfo String uri S [rfc2911] 84.3.4

URI used to obtain information intended for end user consumption about this specific
Job/Document. (example: “ http://www.company.com/printer/embededjobpage”) . (job-more-info
in IPP)

NumberOf Documents Integer 0:MAX S [rfc2911] 84.3.12

The number of Documents in this Job.

NumberOfnterveningJobs Integer 0:MAX S [rfc2911] 84.3.15

The number of jobs that are "ahead" of this Job assuming the current scheduled order.

OutputDeviceAssigned String Maxlength=127 | S [rfc2911] 84.3.13

|dentifies the output device to which the Printer has assigned this Job (example: “Pete’ s Printer”)

PrinterUpTime Integer 1.MAX S [rfc2911] 8§4.3.14.4

The amount of time (in seconds) that the Printer has been up and running. See Printer element
“PrinterUpTime” (job-printer-up-time in |PP)

SheetsCompl etedCopyNumber I nteger 0:MAX S [rfc3381] §4.2
Number of the copy being stacked for the current Document.
SheetsCompl etedDocumentNumber I nteger 0:MAX S [rfc3381] 84.3

Number of the document in this Job currently being stacked. . The Documentsin a Job are
numbered 1, 2, 3. A 0 value means no Document is currently being stacked.
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Job Element Name Multivalued | Syntax Constraint | Group* | Reference
Description (values)

TimeAtCompleted Integer MIN:MAX |S [rfc2911] 8§4.3.14.3
The time at which the Job completed in “PrinterUpTime” seconds.

TimeAtCreation Integer MIN:MAX | S [rfc2911] 84.3.14.1
The time at which the Job was created in “PrinterUpTime” seconds.

TimeAtProcessing Integer MIN:MAX | S [rfc2911] 84.3.14.2
The time at which the Job first began processing in “PrinterUpTime” seconds.

WarningsCount Integer MIN:MAX | S [PWG5100.4 86.1
The total number of warnings that a Printer has generated while processing and printing a Job’s
Document(s). (job-warnings-count in |PP)

702

703 7.3 Document Elements (Status and Description)

704  * Group Key: S=Status, D=Description. Referenceis given to the Job Description attribute in
705  [rfc2911] and [pwg5100.n] even when the [PWG5100.5] has a corresponding Document

706  Description attribute defined, since the definitions are so parallel. Referenceisgivento

707  [PWG5100.5] when the element is defined therein only.

708 Table5— Document Elements (Status and Description)

Document Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

Compression String Type2 keyword | D [rfc2911] §4.4.32
Compression algorithm used on the Document Data, if any. (Keywords: None, Deflate, Gz,
Compress)

CurrentPageOrder String | Type2 keyword S [PWG5100.3] 84.1

Indicates the page order of the pages in the document data. Initially set to PageOrderReceived and
updated if datais transformed. (Keywords: 1ToNOrder, NTo1Order)

DateTimeAtCompleted String DateTime [rfc1123] | S [rfc2911] 84.3.14.7
Indicates the date and time at which this Document completed. (example: Fri, 03 May 2002
08:49:37 GMT)

DateTimeAtCreation String | DateTime[rfcl123] | S [rfc2911] 84.3.14.5
Indicates the date and time at which this Document was created . (example: Fri, 03 May 2002
08:49:37 GMT)
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Document Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

DateTimeAtProcessing String DateTime [rfc1123] | S [rfc2911] 84.3.14.6
Indicates the date and time at which this Document first began processing. (example: Fri, 03 May
2002 08:49:37 GMT)

DetailedStatusM essage Yes String Maxlength=1023 S [rfc2911] §4.3.10

Specifies additional detailed and technical information about this Document. Intended for use by
the system administrator or other experienced technical persons. (example: “ PostScript error:
stack overflow”) (job-detailed-status-message in |PP)

DocumentAccessErrors Yes String | Maxlength=1023 S [rfc2911] 8§4.3.11

Information about each Document access error for this Document encountered by the Printer.
(example: “(404) http://www.company.com/pub/fileToPrint.pdf ”) (job-document-access-errors

in IPP)
DocumentCharset String Maxlength=63 D [PWG5100.7]
83.2.2
[PWG5100.5]
§9.1.10
The charset of the Document content
DocumentDigital Signature String Type2 keyword | D [PWG5100.7]
83.2.3
[PWG5100.5]
§89.1.11

Thetype of digital signature, if any, used in the Document Content. (Keywords: dss, none, pgp,
smime, xmldsig)

DocumentFormat String MimeMediaType D [rfc2911] §83.2.1.1
[rfc2046], [rfc2048] [PWG5100.5]

§9.1.12

The Document format (i.e., PDL) for this Document. The value “ application/octet-stream” has a
special meaning. Thisvalue is used to indicate that a Printer is capable of auto-sensing the format
of the Document. The values “application/zip” and “multipart/related” are container formats for
which DocumentContainerSummary gives additional information about the contained files.
(Examples: application/octet-stream, application/postscript, application/vnd.hp-PCL, “ text/plain;
charset=utf-8" , application/zip, multipart/related)
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Description (values)
DocumentFormatDetails Yes Complex D [PWG5100.7]
83.25
[PWG5100.5]
§9.1.13

Summarizes the distinct contained document formats when the Document contains multiple files,
i.e., the Document is a container DocumentFormat, such as ‘ multipart/related’ or
‘application/zip’. For example, a container containing 100 PostScript filesand 1 PCL file would
have two sets of values. (Includes DocumentSour ceApplicationName,

DocumentSour ceApplicationVersion, DocumentSour ceOsName, DocumentSour ceOsVersion,
DocumentFormat, DocumentFor matDeviceld, DocumentFormatVersion,

DocumentNatural Language).

DocumentFormatDetails | Yes Complex S [PWG5100.5]
Detected 89.1.14

Generated by the Printer to indicate the actual document format details of the Document object.
(Includes DocumentCreator ApplicationName, DocumentCreator ApplicationVersion,
DocumentCreator OsName, DocumentCreator OsVersion, DocumentFormat,
DocumentFormatDevicel d, DocumentFor matVersion, DocumentNatural Language).

Docu

mentFormatDetected String mimeMediaType S [PWG5100.5]
[rfc2046], [rfc2048] 89.1.15

The Printer sets thisto the actual DocumentFormat that the Printer detects when auto-sensing the
document format, i.e., when the DocumentFormat is omitted or supplied as ‘ application/octet-
stream’. (example: ‘application/postscript’)

Docu

mentFormatDeviceld String Maxlength=127 D [PWG5100.5]
§9.1.13

Identifies the type of device for which the document was formatted, including manufacturer and
model, following the IEEE 1284-2000 Device ID string. (example: MANUFACTURER: ACVE

Co. ; COWAND SET: PS; MODEL: Laser Beam 9; ) (See DocumentFormatDetails for use)

DocumentFormatVersion String Maxlength=127 D [PWG5100.5]

§9.1.16

The level or version of the DocumentFormat. Values are either from the prtinterpreterLanglLevel
[rfc1759] or a standard designation. (examples. “3” for DocumentFormat=application/postscript’

“5¢” for DocumentFormat=application/vnd.hp-pcl; “1SO 12639-1:1996" for TIFF/IT Profile 1)
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Document Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

DocumentFormatV ersion String Maxlength=127 S [PWG5100.5]
Detected 89.1.17

The Printer sets thisto the actual DocumentFormat level or version that the Printer detects when
auto-sensing the document format, i.e., when the DocumentFormat is omitted or supplied as
‘application/octet-stream’. (examples: “3” for DocumentFormat=application/postscript’ “5¢e” for
DocumentFormat=application/vnd.hp-pcl; “1SO 12639-1:1996" for TIFF/IT Profile 1)

DocumentM essage String Maxlength=1023 D [PWG5100.5]
§9.1.20

A message from either (1) the user to the operator about the Document or (2) from the operator,
system administrator, or "intelligent” process to indicate to the end user the reasons for
modification or other management action taken on the Document.

DocumentName String Maxlength=255 D [rfc2911] §83.2.1.1
Name for this Document to be used in an implementation specific manner.
DocumentNatural Language String Maxlength=127 | D [rfc2911] §3.2.1.1
[PWG5100.5]
§9.1.22

Identifies the primary Natural Language of this Document.

DocumentNumber integer S [PWG5100.4] 89.2,
[PWG5100.5]
§9.1.23
The order of this document within ajob starting at a base of 1.
PrinterUri String Maxlength=1023 S [PWG5100.5]
89.1.24

The Printer setsthisto the URI of the Printer, i.e., acopy of the Job’s JobPrinterUri element.
(example: ipp://www.company.com/printers/myprinter) (document-printer-uri in |PP)

DocumentSourceA pplicationName String | Maxlength=255 D [PWG5100.5]
§9.1.13

The name of the application that created the document, without its version number. (examples:
“Photoshop”, “Microsoft Word”) (See DocumentFormatDetails for use)

DocumentSourceApplicationVersion String | Maxlength=127 D [PWG5100.5]
§9.1.13

The version of the application that created the document, without its name. (examples. 'V3.0.',
‘V6.0') (See DocumentFormatDetails for use)
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Document Element Name | Multivalued | Syntax Constraint | Group* | Reference
Description (values)
DocumentSourceOsName String | Maxlength=40 D [PWG5100.5]
§9.1.13

The name of the operating system, without version number, on which the document was
generated (see IANA [os-names]). (examples: ‘LINUX’, “MACOS', ‘NETWARE',
‘WINDOWS) (See DocumentFormatDetails for use)

DocumentSourceOsVersion String | Maxlength=127 D [PWG5100.5]
89.1.13

The version of the operating system, without its name, on which the document was generated (see
IANA [os-names]. (examples: For LINUX =‘1.0", 2.4’; For WINDOWS ="'95", ‘NT’, ‘NT-4’,
2000, ‘XP') (See DocumentFormatDetails for use)

DocumentState String Typel keyword | S [PWG5100.5]
§89.1.25

The current state of this Document. See also DocumentStateReasons element below.
(Keywords: Pending, Processing, Canceled, Aborted, Compl eted)

DocumentStateM essage String Maxlength=1023 | S [PWG5100.5]
§89.1.26

Specifies information about the "DocumentState” and "DocumentStateReasons’ e ements of this
Document in human readabl e text localized by the Printer according to the language supplied in
the client’ s query request. (Example: “ Document completed successfully with warnings' for an
English request)

DocumentStateReasons Yes String type2 keyword | S [PWG5100.5]
§89.1.27

Provides additional information about this Document’s current state. (Keywords:
AbortedBySystem, CanceledAtDevice, CanceledByOperator, CanceledByUser,
CompletedSuccessfully, CompletedWithErrors, CompletedWithWar nings, CompressionError,
DocumentAccessError, DocumentFormatError, Incoming, Interpreting, None,Outgoing,
Printing, Printer SoppedPartly, Printing, ProcessingToStopped, ProofPrintWait, Queued,
QueuedForMarker, QueuedinDevice, Resour cesAreNotReady, Resour cesAreNotSupported,
Spooling, Streaming, Submissionlnterrupted, Transforming, UnsupportedCompression,
UnsupportedDocumentFor mat, \War ningsDetected)

DocumentUri String Maxlength=1023 | D [rfc2911] §83.2.2

[PWG5100.5]
§9.1.28

Reference to the Document to be printed (Print by reference) supplied by the Client.
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Document Element Name | Multivalued | Syntax Constraint | Group* | Reference

Description (values)

ElementsCharset String Charset D |[rfc2911] 84.3.19

Indicates the coded character set and encoding method of the elements in this Document object
with string syntax that were set by the End User. (attributes-charset in |PP)

ElementsNatural Language String Natural language D |[rfc2911] 84.3.20

Indicates the natural language of the elements in this Document object with string syntax that
were set by the End User. (attributes-natural-language in IPP)

ErrorsCount Integer MIN:MAX | S [PWG5100.5]
§9.1.29
The total number of errors that a Printer has generated while processing and the Document.
Impressions Integer 0:MAX D [rfc2911] 8§4.3.17.2
Thetotal size in number of impressionsin this Document. (job-impressions in IPP)
ImpressionsCompleted Integer 0:MAX S [rfc2911] 84.3.18.2
The) number of impressions completed for this Document so far. (job-impressions-completed in
|PP
ImpressionsCompl etedCurrentCopy Integer 0:MAX S [rfc3381] 84.4
The number of impressions completed for the current iteration of this Document so far.
Jobld integer 1:MAX S [PWG5100.5]
§9.1.18

The Printer setsthisto the ID of the Job containing this Document, i.e., a copy of the Job’s Jobld.
The ID isunique for the Printer. (document-job-id in IPP)

JobUri String Maxlength=1023 S [PWG5100.5]
§9.1.19

The Printer setsthisto the URI for the job, i.e., a copy of the Job’s JobUri. The URI isglobally
unique. (example: ipp://mww.company.com/printers/myprinter/jobs/22) (document-job-uri in

IPP)

KOctets Integer 0:MAX D [rfc2911] 84.3.17.1
The total size of this Document in integral units of 1024 octets. (job-k-octetsin IPP)

K OctetsProcessed Integer 0:MAX S [rfc2911] 8§4.3.18.1
the total number of octets processed in integral units of 1024 octets so far. (job-k-octets-
processed in IPP)

LastDocument Boolean D [rfc2911] §83.3.1

Hasa‘true’ value if this Document isthe last Input Document for the Job. Default = ‘false’.

2003, IEEE Industry Standards and Technology Organization. All rights reserved.
The IEEE-ISTO is affiliated with the IEEE and the IEEE Standards Association.
IEEE-ISTO 51xx.n is a trademark of the IEEE-ISTO.



PWG Semantic Model, 12/7/03 Page 53 of 68

Document Element Name | Multivalued | Syntax Constraint | Group* | Reference
Description (values)

MediaSheets Integer 0:MAX D [rfc2911] 84.3.17.3
The total number of media sheets to be produced for this Document. (job-media-sheetsin |PP)

M ediaSheetsCompl eted Integer 0:MAX S [rfc2911] 84.3.18.3

The media-sheets completed marking and stacking for this Document so far. (job-media-sheets-
completed in IPP)

Morelnfo String uri S [rfc2911] 8§4.3.4

URI used to obtain information intended for end user consumption about this specific Document.
(example: “http://www.company.com/printer/embededjobpage”) . (job-more-info in IPP)

OutputDeviceAssigned String Maxlength=127 | S [rfc2911] 84.3.13
|dentifies the output device to which the Printer has assigned this Job (example: “Pete’'s Printer”)
PageOrderReceived String Type2 keyword | D [PWG5100.3] 83.16

Indicates the order of pagesin this Document data as supplied with the job. (Keywords:
1ToNOrder, NTolOrder)
PrinterUpTime Integer 1:MAX S [rfc2911] 84.3.14.4

The amount of time (in seconds) that the Printer has been up and running. (See Printer element
“PrinterUpTime”) (job-printer-up-time)

SheetsCompl etedCopyNumber Integer 0:MAX S [rfc3381] §4.2
Number of the copy being stacked for this Document.

TimeAtCompleted Integer MIN:MAX S [rfc2911] 84.3.14.3
The time at which this Document completed.

TimeAtCreation Integer MIN:MAX S [rfc2911] 84.3.14.1
The time at which this Document was created in “ PrinterUpTime” seconds.

TimeAtProcessing Integer MIN:MAX S [rfc2911] 84.3.14.2
The time at which this Document first began processing.

WarningCount Integer MIN:MAX S [PWG5100.4 86.1

The total number of warnings that a Printer has generated while processing and printing the
Document. (job-warning-count in IPP)

709
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710 7.4 Printer Elements (Status and Description)
711 * Group Key: S=Status, D=Description

712 Table6 - Printer Elements (Status and Description)

Printer Element Name Multivalued | Syntax Constraint | Group* | reference

Description (values)

ColorSupported boolean D [rfc2911] §4.4.26
Indicatesif this Printer is capable of any type of color printing at all, including highlight color.
CompressionSupported Yes String Type3 keyword | D [rfc2911] §4.4.32

Identifies the set of Compression algorithms for Document content that this Printer supports.
(Keywords. None, Deflate, Gzip, Compress)

Deviceld String IEEE 1284 | D See Appendix 11.1

An identifier based on |IEEE 1284 to identify the device that the Printer represents. Often used to
load an appropriate driver on the client device. (example:
“MANUFACTURER:ACME;COMMAND SET:PCL,PJL,PSXHTML-

Print+xml;MODEL :LaserBeam 9;COMMENT:example, ACTIVE COMMAND SET:PCL")

DocumentCharsetDefault String Maxlength=63 S [PWG5100.7] 87.1
The default charset for Document content
DocumentCharsetSupported Yes | String Maxlength=63 S [PWG5100.7] 87.2

The allowed charsets for Document content

DocumentCreationElementsSupp | Yes String Type2 keyword S [PWG5100.5]
orted 810.1

The Processing and Description elements that are allowed in a Document Creation operation (e.g.
SendDocument, SendUri)

DocumentDigital SignatureDefault String Type2 keyword | S [PWG5100.7] §7.3

The default type of digital signature, if any, used in the Document Content. (Keywords: dss,
none, pgp, smime, xmldsig)

DocumentDigital SignatureSupported String Type2 keyword | S [PWG5100.7] §7.4

The allowed types of digital signature, if any, for the Document Content. (Keywords: dss, none,
pgp, smime, xmldsig)
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Print

er Element Name Multivalued | Syntax Constraint | Group* | reference

Description (values)

Docu

mentFormatDefault String MimeMediaType D [rfc2911] 8§4.4.21
[rfc2046], [rfc2048]

The document format (i.e. PDL) that this Printer has been configured to assume if the client does
not specify a document format in any of the actions that supply document content for a Job. The
value “ application/octet-stream” has a special meaning. Thisvalueis used to indicate that a
Printer is capable of auto-sensing the format of the document. (examples: application/octet-
stream, application/postscript, application/vnd.hp-PCL, “text/plain; charset=utf-8")

Docu

mentFormatDetailsDefault Complex | Complex D [PWG5100.7] §7.5

The default distinct contained document formats when Document contains multiplefiles, i.e., the
Document is a container DocumentFormat, such as ‘ multipart/related’ or ‘application/zip’.
(Includes DocumentSour ceApplicationName, DocumentSour ceApplicationVersion,
DocumentSourceOsName, DocumentSour ceOsVersion, DocumentFormat,
DocumentFormatDevicel d, DocumentFor matVersion, DocumentNatural Language).

Docu

mentFormatDetailsSupported | YES | String | Type2 keyword | D [PWG5100.7] 87.6

Lists the type2 keyword names of the member attributes of DocumentFormatDetails that the
Printer supports. (Examples: DocumentCreatorApplicationName,

DocumentCreator ApplicationVersion, DocumentCreator OsName, DocumentCreator OsVersion,
DocumentFormat, DocumentFormatDeviceld, DocumentFormatVersion,

DocumentNatural Language).

Docu

Supported [rfc2046],

mentFormat YES String MimeMediaType | D [rfc2911] 84.4.22 .

[rfc2048]

Identifies both the Document and Image formats supported by this Printer.  Specifies the set of
Document formats that the Printer supports. (examples. application/octet-stream,
application/postscript, application/vnd.hp-PCL, “text/plain; charset=utf-8"). Also specifiesthe
set of Image formats that the Printer supports. (examples. ‘image/jpeg’ which isaregistered
MIME Media Type with IANA.

Docu

mentFormatV ersionDefault String | Maxlength=127 D jobx] 87.7

The default level or version of the DocumentFormats that the Printer will use if not supplied by
the Client in DocumentFormatDetails. (examples: “3” for
DocumentFormat=application/postscript’ “5€” for DocumentFormat=application/vnd.hp-pcl;
“1SO 12639-1:1996” for TIFF/IT Profile 1)

Docu

mentFormatVersionSupported | YES | String | Maxlength=127 D jobx] §7.8

The level or version of the DocumentFormats that the Printer will accept if supplied by the Client
in DocumentFormatDetails. (examples: “3” for DocumentFormat=application/postscript’ “5e”
for DocumentFormat=application/vnd.hp-pcl; “1SO 12639-1:1996" for TIFF/IT Profile 1)
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Printer Element Name Multivalued | Syntax Constraint | Group* | reference

Description (values)

GeneratedNatural LanguageSu | YES String | Natural Language D [rfc2911] 84.4.20
pported

Identifies the natural language(s) that the Printer supports in returned values of messages generated by
the Printer, that is, the JobStateM essage, DocumentStateM essage, and PrinterStateM essage el ements.

ImpressionsSupported RangeOfinteger | 0:MAX D [rfc2911] 8§4.4.34

Specifies the upper and lower bounds for the number of impressions allowed per job. (job-
impressions-supported in IPP)

JobCreationElementsSupported | YES | String | Type2 keyword D [prod-printl] 8§7.1

Identifies the set of Job Processing and Job Description elements (but not member elements) that
this Printer will accept in a JobCreation action (job-creation-attributes-supported in 1PP)

JobPasswordEncryptionSupported | Yes | String type3 keyword D | [prod-printl] §7.3

Identifies which encryption methods this Printer supports as values of the JobPasswordEncryption
Job Description element for Secure Print. (Keywords: None, Md2, Md4, Md5, Sha)

JobPasswordSupported Integer | 0:MAX D [prod-printl] 87.2

Indicates the maximum length that this Printer will accept for the unencrypted password which
the client will encrypt as the value of the JobPassword Description Element.

JobSpoolingSupported String | type2 keyword D [prod-printl] 87.4

Indicates whether or not the Printer spools Jobs before interpreting the document data (RIPing).
(Keywords: Spool, Stream, Automatic)

K OctetsSupported RangeOfinteger | 0:MAX D [rfc2911] 8§4.4.33

Specifies the allowable upper and lower bounds of the total size per Job in integral units of 1024
octets that this Printer will accept. (job-k-octets-supported in IPP)

MaxSavelnfoSupported Integer 1:MAX D [prod-printl] 87.5

| dentifies the maximum number of Savelnfo member e ement collections that this Printer can
accept in ajob request.

MediaCol Database Yes Complex D [prod-printl] 87.6

Identifies all of the Media supported by this Printer using a collection value for each which
identifies the media characteristics. Thiselement is not returned when “all’ is requested.
(Includes any of the MediaCol member elements)

M ediaSheetsSupported RangeOfinteger | 0:MAX D [rfc2911] 8§4.4.35

Specifies the upper and lower bounds for the number of media sheets alowed per job by this
Printer. (job-media-sheets-supported in 1PP)
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Printer Element Name Multivalued | Syntax Constraint | Group* | reference

Description (values)

MultipleDocumentJobsSupported boolean D [rfc2911] §4.4.16

Indicates whether this Printer supports more than one Document per job, i.e., more than one
SendDocument and/or SendUri request per job. A multi-Document per job Printer must
implement this element and have avaue of ‘true’. A single Document per job Printer may either
not support this element or support it with avalue of ‘false’.

MultipleOperationTimeOut Integer 1:.MAX D [rfc2911] 8§4.4.31

Identifies the minimum time (in seconds) that this multi-Document per job Printer will wait
between actions on an open job before timing out. The actions can add Document to the open Job
or close the Job. Timeouts are handled in an implementation specific manner. Multi-Document
per job Printers must implement this element. The recommended value is greater than 60 and less
than 240.

Natural LanguageConfigured String Natural language D | [rfc2911] 84.4.19

Indicates the natural language of the elements with string syntax that were set by the
Administrator or Manufacturer.

OperationsSupported Yes String | type2 keyword D [rfc2911] 84.4.15

The set of supported actions for the Printer and Job. (Keywords: PrintJob, PrintUri, Createlob,
SendDocument, SendURI, ValidateJob, ValidateDocument, Cancel Job, HoldJob, Releaselob,
RestartJob, SetJobElements, SetDocumentElements, Cancel Document, DeleteDocument,
GetJobs, GetPrinterElements, GetJobElements, GetDocuments, GetDocumentElements,
GetPrinterSupportedV alues, PausePrinter, ResumePrinter, PurgeJobs, DisablePrinter,
EnablePrinter, SetPrinterElements).

PagesPerMinute Integer 0:MAX D [rfc2911] §4.4.36

Specifies the nominal number of pages per minute which may be generated by this Printer.

PagesPerMinuteCol or Integer 0:MAX D [rfc2911] §4.4.37

Specifies the nominal number of pages per minute which may be generated by this Printer when
printing color.

ParentPrintersSupported Yes String Uri D [admin-ops] §7.2

Contains the URI of the non-leaf Printer for which this Printer is the immediate subordinate.

PdlOverrideSupported String | type2 keyword D [rfc2911] §4.4.28

Expresses the ability of this Printer to (1) guaranteed, (2) attempt to, or (3) not attempt to override
a Document’ s processing instructions with Job Processing Elements. (Keywords. Attempted,
Guaranteed, NotAttempted)

PrinterCurrentTime String | DateTime[rfcl1123] | S [rfc2911] 84.4.30

Indicates the current date and time. (example: Fri, 03 May 2002 08:49:37 GMT)
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Printer Element Name Multivalued | Syntax Constraint | Group* | reference
Description (values)

PrinterDetailedStatusM essages | Yes String | Maxlength=1023 | S [prod-print2] 87.7
Specifies additional detailed and technical information about this Printer for the technical staff.

PrinterDriverinstaller String Uri D [rfc2911] 84.4.8

Intended for consumption by automata to locate the driver installer for this Printer object.
(example: “http://www.company.com/printer/installerProgram”) Note: This element has not
been used by any known implementation and is therefore deprecated.

Printerinfo String | Maxlength=127 D [rfc2911] §4.4.6

Descriptive information about this Printer object.(example: “Out of courtesy for others, please
print only small (1-5 page) jobs at this printer")

PrinterlsAcceptingJobs Boolean S [rfc2911] §4.4.23
Indicates whether this Printer is currently able to accept jobs.

PrinterLocation String | Maxlength=127 D [rfc2911] 8§4.4.5
Identifies the location of the device that this Printer represents. (Example: Pete' s Office)

PrinterM akeAndModel String | Maxlength=127 D [rfc2911] 8§4.4.9

Identifies the make and model of the device that this Printer object represents. (Example: “ Xerox
Phaser 7700” , “ HP LaserJet 1000, “ Lexmark Optra Color 45”)

PrinterM essageFromOperator String | Maxlength=127 D [rfc2911] §4.4.25

End user information for this Printer. (Example: “ printer unavailable until 1pm due to preventive
maintenance’ )

PrinterMorelnfo String uri D [rfc2911] 84.4.7

URI used to obtain information intended for end user consumption about this specific Printer.
(Example: * http://www.company.convprinter/embeddedwebpage” )

PrinterM orelnfoM anufacturer String uri D [rfc2911] 8§4.4.10

URI used to obtain more information for end user consumption about this type of device that this
Printer represents. (Example:

“ http: //www.xer ox.convgo/xrx/template/012.jsp?Xcntry=USA& Xlang=en US& prodID=7700" ,
“ http: //www.lexmark.com/U S'products/overview/0,1224,MjQ5fDE=,00.html” )

PrinterName String | Maxlength=127 | D [rfc2911] 84.4.4
The end-user friendly name of this Printer object. (example: “Pete' s Printer”)
PrinterState String | typel keyword | S [rfc2911] §84.4.11

Identifies the current state of the device(s) that this Printer represents (see Figure 4). (See
“PrinterStateReasons’ below) (Keywords: Idle, Processing, Stopped)
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Printer Element Name Multivalued | Syntax Constraint | Group* | reference

Description (values)

PrinterStateM essage String | Maxlength=1023 | S [rfc2911] 84.4.13

Information about the "printer- state” and " printer-state-reasons’ elements in human readable text
localized by the Printer according to the natural language supplied in the client’s query request.
(Example: “ Printer stopped due to paper jam” for an English request)

Printer StateReasons Yes String | type2 keyword | S [rfc2911] 8§4.4.12

Augments the "printer-state”" element to give more detailed information about this Printer’ s state.
Each keyword value may have a suffix to indicate its level of severity. The three suffixes (levels)
are: “Report” (least severe), “Warning”, and “Error” (most severe). Keywords without suffixes
are assumed to be “Error” (most severe). See reference for semantics of defined keywords.
(Keywords:. AttentionRequired, ConnectingToDevice, Cover Open, Deactivated, Devel oper Empty,
Devel oper Low, Door Open, Fuser Over Temp, Fuser Under Temp, HoldNewJobs,
InputTrayMissing, InterlockOpen, Interpreter ResourceUnavailable, Mar ker SupplyEmpty,
Marker SupplyLow, Marker WasteAlmostFull, Mar ker WasteFull, MediaEmpty, MediaJam,
Medial.ow, MediaNeeded, MovingToPaused, None , OpcLifeOver, OpcNearEol, Other,
OutputAreaAlmostFull, OutputAreaFull, OutputTrayMissing, Paused, Shutdown, Spool AreaFull,
SoppedPartly, Siopping, TimedOut, Toner Empty, TonerLow)

PrinterUpTime integer | :MAX S [rfc2911] 84.4.29

The amount of time (in seconds) that this Printer has been up and running

PrinterUri Supported Yes String uri D [rfc2911] 84.4.1

Contains at least one URI for this Printer object. The PrinterUriSupported,
UriAuthenticationSupported and the UriSecuritySupported are parallel elements. Each of these
elements must have the same cardinality. The “i”th value of each of these elements describes the
URI for the printer, the authentication mechanism used and the security method used. (Example:
Ipp: //mamwwv.company.comyprinter)

QueuedJobCount integer 0:MAX S [rfc2911] §4.4.24

The number of jobs that this Printer has accepted but has not yet compl eted.

ReferenceUri SchemesSupported Yes | String UriScheme D [rfc2911] 84.4.27

Which URI schemes are supported by this Printer to retrieve Document This element must be
supported if the Printer is capable of print by reference. (Example: ftp, http)

RepertoiresSupported Yes | String Repertoire D [Repertoire] 83.1

Indicates the subsets of characters that are actually present in the Printer. (Example:
IANA: is0-8859-1, Unicode: Latin 1, Vendor: Oak Floral)

SubordinatePrintersSupported | Yes String Uri D [admin-ops] §7.1

Contains the URI of the immediate subordinate Printers associated with this Printer.
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Printer Element Name Multivalued | Syntax Constraint | Group* | reference

Description (values)

Uri Authenti cationSupported Yes String | type2 keyword D [rfc2911] 8§4.4.2

The Client authentication mechanism that this Printer object uses to identify the user. (See
PrinterUriSupported for additional information) (Keywords. None, Requesting-UserName, Basic,
Digest, Certificate)

Uri SecuritySupported Yes String | type2 keyword D [rfc2911] 8§4.4.3

Identifies the security mechanisms used for accessing this Printer object. (See
PrinterUriSupported for additional information) (Keywords: None, Ssl3, Tls)

VersionsSupported Yes String | type2 keyword D [rfc2911] §4.4.14
The versions of the semantics that this Printer supports. (Keywords: 1.0, 1.1, etc. ).
WhichJobsSupported Yes String | type2 keyword D [prod-print2] 87.8

Contains the set of values that this Printer supports for the WhichJobs operation element that the
client may supply in the Get-Jobs operation as ajob filter. (Keywords: Aborted, All, Canceled,
Completed, NotCompl eted, Pending, PendingHeld, Processing, ProcessingStopped )

713

714 8 Status Strings
715  This Appendix lists the status strings that the Printer returnsin each action response.

716 Table 7 Status strings indicating some degr ee of success

Status Strin Actions where status may occur
Reference | Description of status

Successful Ok | Any
Rfc2911 | Action succeeded and no requested element were substituted or ignored.
SuccessfulOkConflictingEl | CreateJob, PrintJob, PrintUri, SendDocument, SendUri,
ements ValidateDocument, ValidateJob
Action succeeded but some elements were conflicting and have been substituted or
ignored.
SuccessfulOklgnoredOrSu | CreateJob, PrintJob, PrintUri, SendDocument, SendUri,
bstitutedElements ValidateDocument, ValidateJob

\ Action succeeded but some unsupported elements were ignored or substituted.

717

718 Table 8 Status stringsindicating error on the part of the Client

Status String Actions where status may occur
| Description of status
ClientError BadRequest | Any
| Malformed syntax or constraint exceeded.
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Status String Actions where status may occur
| Description of status
ClientError CharsetNotSupported | Any
| The charset is not supported.
ClientErrorCompressionError | PrintJob, PrintUri, SendDocument, SendUri
| An error occurred when uncompressing the Document Content.
ClientError CompressionNotSupported | PrintJob, PrintUri, SendDocument, SendUri
| The compression of the Document Content is not supported.
ClientErrorConflictingElements CreateJob, PrintJob, PrintUri,

SendDocument, SendUri,
SetDocumentElements, SetJobElements,
SetPrinterElements, ValidateDocument,
ValidateJob

Some supplied elements are conflicting. The Printer must return them in the
Unsupported Elements group.

ClientError DocumentAccessError | PrintUri, SendUri
An error occurred when the Printer attempted to access the Document
Content through the URI supplied.

ClientError DocumentFor matError | PrintJob, PrintUri, SendDocument, SendUri
| An error occurred when interpreting the Document Content.
ClientError DocumentFor matNotSupported CreateJob, PrintJob, SendDocument,

SendUri, ValidateDocument, ValidateJob
| The document format is not supported.

ClientError ElementsNotSettable SetDocumentElements, SetJobElements,

SetPrinterElements

| The supplied element(s) are not settable

ClientError ElementsOrValuesNotSupported CreateJob, PrintJob, PrintUri,
SendDocument, SendUri,
SetDocumentElements, SetJobElements,
SetPrinterElements, ValidateDocument,
ValidateJob

| The supplied element(s) or Values are not supported

ClientError Forbidden | Any

The Printer understood the request, but is refusing to fulfill it for
authentication and/or authorization reasons. The client should not try again
even with credentials.

ClientError Gone | Any

| The target object is no longer available.
ClientError JobNotAcceptingAdditional Documents | SendDocument, SendUri

Client attempted to add a Document to a Job after indicating the last
document was sent

ClientError NotAuthenticated | Any

The request requires user authentication. The client may try again with
suitable authentication.

ClientErrorNotAuthorized | Any
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Status String Actions where status may occur

| Description of status

The requester is not authorized to perform the request. The Client should not
try again.
ClientErrorNotFound ActivatePrinter, Cancel Document,
CancelJob, DeactivatePrinter,
DeleteDocument, DisablePrinter,
EnablePrinter, GetDocumentElements,
GetDocuments, GetJobElements, GetJobs,
GetPrinterElements,
GetPrinter Settabl eElementV alues, HoldJob,
PromoteJob, ReleaseJob, Reprocesslab,
RestartJob, ResumeJob, SendDocument,
SendUri, SetDocumentElements,
SetJobElements

| The target object was not found.
ClientError NotPossible |

| The action cannot be performed, because of the state of the target object.
ClientError RequestEntityTool ar ge | Any

| The request and/or the Document Content is too large.
ClientError RequestValueT ool ong | Any

| An element value in the request is longer than the Printer supports.
ClientError Timeout | SendDocument, SendUri
The client did not produce a subsequent request within the time that the
Printer was prepared to wait.
ClientError Unsuppor tedl nterface |
PSI specific error indicating arequest for information for a non-existent
interface
ClientErrorUriNotResolvable |
PSI specific error indicating inability of PSI Server to communicate with a
Target Device
ClientErrorUriSchemeNotSupported | PrintUri, SendUri

| The URI scheme is not supported.
ClientlnvalidUri |

| PSI specific error indicating the URI provided is not well formed

719

720 Table9 Status stringsindicating error on the part of the Printer
Status String Actions where status may occur
Reference Description of status
ServerErrorBusy | Any

A temporary error indicating that the Printer is too busy processing jobs and/or
other requests. A Client should try again later.

ServerErrorDeviceError CreateJob, PrintJob, PrintUri, SendDocument,
SendUri
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Status String Actions where status may occur
Reference Description of status

The Printer encountered a device error that causes it to be unable to accept a new
request. For example, a paper jam for a Printer that doesn’t spool and so cannot
accept a new job submission until the jam isfixed.

ServerErrorinternalError |Any
| An unexpected internal error occurred.
ServerErrorJobCanceled Cancel Document, Cancel Job,

DeleteDocument, SendDocument, SendUri,
SetDocumentElements, SetJobElements

The job has been canceled by an operator or aborted by the system. For
example, while the Client is transmitting the Document Content to the Printer.
Server Error MultipleDocumentJobsNotSupported | SendDocument, SendUri

The Printer doesn’t support multiple document jobs and the client attempted to
supply a second SendDocument or SendUri request. The Printer’s
“MultipleDocumentJobsSupported” Printer Description element is‘false’.
Server Error NotAcceptingJobs | CreateJob, PrintJob, PrintUri

The Printer is not currently accepting jobs. Its*PrinterlsAcceptingJobs’ Printer
Description element is ‘false’.

Server ErrorNotCancelableAtTargetDevice | Cancel Job, Cancel Job

PSI specific error indicating the Print Service is unable to direct the Target
Device to cancel the Job.

Server Error OperationNotSupported | Any unsupported action
| The Printer does not support the requested action.
ServerErrorPrinterlsDeactivated | Any except Activate-Printer

The Printer has been deactivated using the Deactivate-Printer
operation and is only accepting the Activate-Printer
Server Error ServiceUnavailable Any

The Printer is unable to service the request at this time due to overloading or
maintenance. The client should try again later as per the “message” Operation
element.

ServerError T argetDeviceNotReachable | CreateJob

PSI specific error indicating the Print Service is unable to communicate with the
specified Target Device.

Server ErrorTargetDeviceUrINotSupported | CreateJob
PSI specific error indicating the Print Service does not support the specified
Target Device.

ServerError TemporaryError | Any
A temporary error such as a buffer full write error, amemory overflow, or adisk
full condition.

Server Error TooM anyDocuments | SendDocument, SendUri

An attempt to create a Document in a Job failed because it exceeded the
Printer’ s capacity for this Job at thistime..

Server Error TooM anyJobs | PrintJob, PrintUri, CreateJob

| An attempt to create a Job in a Job failed because it exceeded the Printer’s
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Status String Actions where status may occur
Reference Description of status
capacity at thistime..
Server ErrorVersionNotSupported | Any
The Printer doesn’t support the requested major version of the protocol and
returns the closest version that it does support.

721
722
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William Wagner - NetSilicon/DPI

11 Appendix A — UPnP Definitions

11.1Deviceld
The value of thisvariable MUST exactly match the IEEE 1284-2000 Device ID string, except the

length field MUST not be specified.. The valueis assigned by the Printer vendor and MUST NOT
be localized by the Print Service.

The IEEE 1284-2000 Device ID isalength field followed by a case-sensitive string of ASCI|I
characters defining peripheral characteristics and/or capabilities. For the purposes of this
specification, the length bytes MUST NOT be included. The Device ID sequence is composed of a
series of keys and values of the form:

key: value {,value} repeated for each key

Asindicated, each key will have one value, and MAY have more than one value. The minimum
necessary keys (case-sensitive) are MANUFACTURER, COMMAND SET, and MODEL. (These
keysMAY be abbreviated as MFG, CMD, and MDL respectively.) Each implementation MUST
supply these three keys and possibly additional ones aswell. Each key (and each value) isastring
of characters. Any characters except colon (:), comma(,), and semi-colon (;) MAY beincluded as
part of the key (or value) string. Any leading or trailing white space (SPACE[x'207, TAB[x'091,
VTAB[x'0B'], CR[x'0OD"], NL[x'0A"], or FF[X'0C") in the string isignored by the parsing program
(but is still counted as part of the overall length of the sequence).

An example ID String, showing optional comment and active command set keys and their
associated values (the text is actually al on oneline):

MANUFACTURER: ACVE Manuf act uri ng;
COWAND SET: PCL, PJL, PS, XHTM_- Pri nt +xm ;
MODEL:LaserBeam 9;

COMVENT: Anyt hi ng you i ke;

ACTI VE COMVAND SET: PCL;

(See |IEEE 1284-2000 clause 7.6)

Note: One of the purposes of the Deviceld variable is to select a printer driver for those clients that
need a printer driver. The values of the COMMAND SET key are interpreted by the printer driver
provided by the vendor and so are vendor-defined, rather than being standardized.
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12 Appendix B — IPP Mapping

12.1 Changes to remove some IPP specific aspects

This section lists some changes to remove some | PP specific aspects from the PWG Semantic
Model.

1. IPP enumerations use their well-known string name instead of the integer enumeration.
This applies not only to I PP attributes but also to IPP Operations.

2. Any IPP attribute name containing “ipp” has had the “ipp” removed.

3. All IPP attribute and operation keywords have the substring “ attribute” replaced with
“element”.

4. All IPP operation, status codes, attribute, and attribute value keyword names have had the
first letter capitalized and the *-* character removed and the character following the *-* has
been capitalized. (All mixed case PWG Semantic Model keywords can be interpreted
without regard to case.)

5. Certain elements prefixed with” Job” that apply to either Jobs or Documents has had the
“Job” prefix removed. (This mapping clarified in the tables in section 7)

6. The IPP attribute value keywords defined in other registries remain unchanged. Note that
the PWG defined media keyword values for the Semantic Elements MediaType,
MediaColor, MediaSizeName and Media use the values as specified in PWG 5101.1.

7. Thetypes of the attributes have been ssmplified. All keyword, text, name, DateTime, uri,
UriScheme, enum and mimeMediaType types are represented by the smple string type.
The “Constraint” column in section 7 clarifies the mapping of the string types in the
Semantic Model to their original types (e.g. JobState type:string constraint: Type 1
keyword). Note that IPP Attributes of type Keyword or Name are represented as strings
with a Type 2 or 3 keyword constraint

8. The“1setOf X” types are represented as the base type and the “Multivalued” field in the
tablessetto“Yes'.

9. Integers and Boolean types remain the same.
10. Any applicable constraints placed on the attribute values has been noted in the tables.

The term “keyword” continues to be used for string values enumerated as part of the PWG Model.
The term “object” is sometimes changed to “data class’. The term “operation” has been changed to
“action” to use the term more frequently used with XML.

The following PP attributes are not included: operation-id, attributes-charset, request-id.

12.2 Attribute Group Mapping

PP Actions may contain a number of parameters. The first parameter is aways the Operation
Attributes for the Action. The IPP Operation Attributes have been mapped to the Printer and Job
Description Element Groups.
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The IPP Printer Description Attributes map to the PWG Printer Status Elements and Printer
Description Elements. The IPP Job Description Attributes map to the PWG Job Status Elements
and Job Description Elements.

The IPP Job Template Attributes map to the PWG Job Processing Elements and Document
Processing Elements. PP does not differentiate between the PWG Processing Elements subgroups
of Rendering, Imposition and Finishing Elements.
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