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Status of this Meno

This docunment is an Internet-Draft. Internet-Drafts are working
docunents of the Internet Engineering Task Force (I ETF), its areas,
and its working groups. Note that other groups nmay al so distribute
wor ki ng docunents as Internet-Drafts.

Internet-Drafts are draft docunents valid for a maxi numof six nonths
and nay be updated, replaced, or obsoleted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

To learn the current status of any Internet-Draft, please check the
"lid-abstracts.txt" listing contained in the Internet-Drafts Shadow
Directories on ftp.is.co.za (Africa), nic.nordu.net (Europe),
munnari.oz.au (Pacific Rnm, ds.internic.net (US East Coast), or
ftp.isi.edu (US Vst Coast).

Abst ract

This Internet-Draft specifies an Internet Printing Protocol (1PP) t hat
is intended to be version 1.0 . This protocol is heavily influence by
the semantic operations and attributes defined in 1SQ|EC 10175

Docurent Printing Application (DPA) parts 1 and 3. It also

i ncorporates sonme of the inplenentation and interoperability |essons

| earned fromother printing related standards such as PCSI X System
Admnistration - Part 4 (PGSl X 1378.4) and X Open A Printing System
Interoperability Specification(PSlS).

IPP is defined as a set of abstract data types and operations. The
operations are inplenmented using a sinple request and response
mechani smbuilt on top of HITP. The abstract data types are encoded
as sinple ASCIl text strings.
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The | PP protocol covers only end user operations on basic print
service objects. Authentication is realized by nechani sns outside the
scope of the protocol, but the protocol does introduce sone access
control functionality so that only authorized end users are all owed
to submt print jobs to printers whose inplenmentation and site policy
support access control. Also, the Cancel Job operation requires sone
authentication so that jobs can only be cancel ed by the end user who
subnmitted the job. Extended nonitoring and nmanagenent is possible

t hrough ot her protocols such as the SNVP Printer MB. In the areas
where there are no existing standards, some proposed and energi ng
standards are being worked (managenent, security, etc.). As these
servi ces becone nore stable, this docunent (and hence the protocol)
can be updated to reflect the integration and rel ationships with

t hese ot her standards.
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I nt roduction

The Internet Printing Protocol (IPP) is an application |evel protoco
that can be used for distributed printing on the Internet. The
protocol is heavily influenced by the printing nodel introduced in
the Document Printing Application (I1SQ1EC 10175 DPA) standard, which
describes a distributed printing service. DPA identifies the end user
and admnistrative roles associated with a distributed printing
service, and defines the set of operations supported by the service.
This I PP specification (version 1.0) deals only with the end user
rol e. These ideas and concepts, when unified with other Internet
protocol s and services, realize a distributed print service for the

I nternet.

This specification uses the verbs: "shall", "should", "may", and
"need not" to specify confornance requirenents as foll ows:

- "shall": indicates an action that the subject of the sentence
must inplenent in order to claimconformance to this specification

- may": indicates an action that the subject of the sentence does

not have to inplenment in o rder to claimconfornmance to this
specification, in other words that action is an inpl enmentation
option
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2.

- "need not": indicates an action that the subject of the sentence
does not have to inplement in order to claimconfornmance to this
specification. The verb "need not" is used instead of "may not",
since "may not" sounds |ike a prohibition

- "should": indicates an action that is recomrended for the subject
of the sentence to inplenment, but is not required, in order to
claimconformance to this specificatio n.

Distributed Printing

Thi s docunment assumes a distributed conputing environment where
requesters of print services (clients, applications, PCdrivers,
etc.) cooperate and interact with print service providers. Al though
the underlying configuration may be a conplex n-tier client/server
system an inportant sinplifying step in this protocol is that the
only object the requester of the print service ever sees is a
"printer". It is inportant, however, to understand that in a rea
system other conponents of a print service exist.

2.1 Ceneric Print System Conponents

Every distributed print service, including those using the Internet
Printing Protocol, includes elenents fromthe following |ist.

- End Users: End Users are humans (or agents or applications who
work on behal f of a human) who submit print jobs.

- Print clients: Print clients are conputer network nodes wth
whi ch hurmans interact in order to mani pulate the distributed print
service. Aprint client uses some protocol to invoke print service
operations on another node. Each operation has argunents and
results associated with it. The print client provides arguments
whi ch add i nformati on about the operation requested, and receives
results which describe the status and outcone of the operation

- Print servers: Print e~ servers may be enbedded in an out put
device or inplenented in a separate systemwhich is associ at ed
with an output device. The print server receives requests fromthe
print client and sends back results which describe the status and
out cone of the operation requested. A print server normally
provi des queui ng, job managenent, and devi ce managenent functions.

- Queues—: Print jobs may be queued or stored on a spool prior to
printing. This allows a print service provider to accept one or
nore print jobs while the printer (or printers) is busy processing
anot her job. Queues, if present, may be inplenmented in the client,
in the server, in the output device, or in some conbination of the
t hree.

Expires May 27, 1997
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238 - Qutput Devices —: Qutput devices interpret the print data and |
239 generate some formof output. In the case of a laser printer, for

240 exanple, this nornally means rasterizing the print data and

241 putting the resulting marks on paper. An output device nmay

242 receive print data directly froma client or through a Print

243 server.

244 A specific inplementation of a print service may not include all of

245 the el ements descri bed here, and the physical packagi ng of el enents

246 is up to the inplenentation. For exanple, an output device may

247 i nclude a queue or a print server may include a rasterizer

248 2.2 | PP Conponents

249 The print nodel defined by the Internet Printing Protocol sinplifies
250 the user's view of the system conponents described in the previous
251 section by encapsul ating the inportant el ements of the systeminto
252 five sinple objects:

253 - End Users (no specific object definition via attributes)

254 - Qients (no specific object definition via attributes)

255 - Printers (section 6.4)

256 - Print Jobs (section 6.2)

257 - Job Tenpl ates (section 6.5)

258

259 Aients use the foll ow ng operations:

260 - Print (section 5.4.1)

261 - Cancel Job (section 5.4.2)

262 - Get Attributes (section 5.4.3)

263 - CGet Jobs (section 5.4.4)

264

265 3. IPP (bjects
266 This section describes the | PP objects.

267 3.1 Printer

268 (ne of the nmost significant objects in the PP nodel is the Printer
269 To the end user, the Printer object represents the functionality of
270 the actual output device along with the queuing, job managenent, and
271 devi ce managenent functions often associated with a print server. An
272 PP Printer object inplenents the Internet Printing Protocol. Using
273 the protocol, end users nay query the attributes of the Printer

274 subnit jobs to the Printer, determ ne subsequent states of submtted
275 and queued jobs and state of the Printer, and cancel their own print
276 jobs. The realization of a Printer object may take on different forns
277 for any given configuration of real conponents. However, the details
278 of the configuration of real components nust be transparent to the
279 end user.

deBry, Hastings, Herriot, |Isaacson |
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280 In addition, a Printer is an abstraction for any docunent Qutput
281 Device. This nmeans that a Printer could be used to represent any
282 real or virtual device which can support the Printer operations and
283 interfaces. For exanple, a Printer could be used to front end a fax-
284 out device, any kind of imager, or even a CD witer.

285 Sorre exanpl es of configurations containing | PP Printer object

286 i ncl ude:

287 - An output device, with no spooling capabilities, supporting |IPP
288 - An output device, with a built-in spooler, supporting |PP

289 - PP

290 -

291 - Aprint server with one or nore associated output devices with
292 the print server supporting |PP.

293 - The associ ated out put devices may or nay not be capabl e of
294 spool i ng j obs

295 - The associ ated out put devices may or nay not support |PP

296

297 See the following figures for some exanples on howto view PP

298 Printer objects on top of other printing system nodels:

deBry, Hastings, Herriot, |Isaacson
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Legend:

#####H i ndi cates an | PP printer—oebject—whi-eh+s—either—enbedded—Printer

object which is

Hr—an—eutput—devi-ce—er—+shestedinra—server—~An+PP—ei t her

enbedded in an output device or is

prnter—objeet—hosted in a server. An IPP Printer object

may or nay not queue/ spool

any indicates any network protocol or direct eonnreet—heluding—

connect, including IPP

enbedded printer
out put device

B SR +
O +-------- + | HHEHHRHEERY
/|\ | client |------------ PP | PP---emeeeee oo >H# Printer #
R S + | HHEHHRHEERY
B SR +
hosted printer:
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any\ | I

+-->| output device
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3.2 Job

A Job object is used to nodel a job. A job can con sist—eftain one
or nore docunents. However, there are no separate docunent objects.
The inpact of this is that there are no attributes that pertain to

one docunent in a job but not to others, except for a single

attribute that specifies the docunent data, its location, and its
format. Note: In future versions, docunents may become separate
objects with attributes whose scope and application are different
fromthe corresponding job attributes.

Job attributes are broken up into the follow ng groups:

- Job Informational (sections 6.2.1, 6.2.2)
- Job Status (section 6.2.3)

- Job Sheet (section 6.2.4)

- Notification (section 6.2.5)

- Job Scheduling (section 6.2.6)

- Job Production (section 6.2.7)

- Conversion of Text Files (section 6.2.8)
- Job Resources (section 6.2.9)

- Nunber of Docunents (section 6.2.10)

- Docurent Attributes (6.2.11)

3.3 Job Tenpl ate

A Job Tenpl ate object is used to nodel job defaults. A Job Tenpl ate
is essentially a set of job attributes that initialize a newy
created job object.

| SSUESsue: The noti on of Job Tenplate needs nore work. —H—is

3.4 (bject Relationships

I nstances of objects within the system have rel ati onshi ps whi ch rnust

be mai ntai ned persistently along with the persistent storage of the
objects thenselves. A Printer can contain zero + or nore Job objects.
Therefore, a job object is contained in exactly one Printer object.

A Job object contains one or nore Docunents.

A Printer object is associated with zero or nore Job Tenpl ate
obj ect s.
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388 3.5 (bject Identity

389 Al instances of all objects have an identifier attribute that makes
390 them uni que so that they can be unanbi guously referenced.
391 The foll ow ng objects have the followi ng mandatory identifier
392 attributes:
oj ect Identifier Cont ai ni ng oj ect
Printer printer - nane None
Job job-identifier Printer
Job Tenpl ate j ob-t enpl at e- nane None
393 Fdenti+H-er Contat-nt-hrg—Chfeet
394
395 Prrter pHAter—nanre Nere
396 Job eb—identifier Prrter
397 Job—Tenplate—fob-tenplate-—nrare———None
398
399 4. Nam ng
400 Gients identify Printer objects by using an HITP type URL. For
401 exanple, a URL for a Printer object naned "printer-1" whose network
402 node' s domain nanme is " sone.domnai n.cont, mght ook |ike:
403 http://sone. domai n.com printer-1
404 In this case, the URL identifies the use of the HITP protocol. The
405 Printer is located at the node identified by the DNS nane
406 "sone. domai n. cont and "printer-1" is the name of the Printer.
407 Anot her exanple is the follow ng URL:
408 http://1.2.3.4: 38@nnn/printer-2
409 In this case, the URL identifies the use of the HITP protocol. The
410 Printer is located at the node identified by the I P address of
411 "1.2.3.4" using port 386nnn for the HITP server, and "printer-2" is
412 the name of the Printer. (The actual value of nnn is to be assigned
413 by 1 ANA as part of this standards project).
414 It is not necessary to expose the Job Tenpl ate objects that m ght be
415 associated with a given printer as separate objects. They can be
416 exposed in two ways through URL nam ng.
417 - The Job Tenpl ate can be hidden fromthe end user by a URL that
418 represents just the Job Tenpl ate name (but does not expose the
419 Printer object nane) as the two URLS
420 1) http:// some. domai n. coni t wo- si ded-printer, and
421 2) http:// some. donai n.com draft-printer.

deBry, Hastings, Herriot, |Isaacson |
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422

423 ——These l ook like two different Printers , but underneath they
424 represent the same Printer object, but that Printer object has two
425 associ ated Job Tenpl ates and each is exposed through a different
426 URL for the sane Printer object. Each one thethe-asseciatedJoeb—of
427 the Job Tenpl ates Tenplates—would—havetwe—specified by a URL woul d
428 contain a different Job Tenplate default attribute set s

429 . One Job Tenpl ate would contain the defaults for two-sides

430 printing and the other would contain the defaults for draft

431 printing.

432 —

433 - The Job Tenpl ate can be exposed along with the nane of the Printer
434 object directly inthe URL as in:

435 1) http:// sone. domai n.com/ hr-printer/resunes

436 2) http://some. donai n. cond hr - printer/1040f or ns

437 : : : : -

438 +s—a—+resupres—Job—Fenplate—In this case there are "resunes" and
439 "1040f orns” Job Tenpl ates associated with the "hr-printer”

440 Printer.

441

442 This specification establishes, through I ANA a new well known port,
443 | port 388nnn, for the use of I PP over HITP. The purpose of this new
444 wel I known port would be to distinguish printing fromnon-printing
445 content. Wile any acceptable HITP content could be inter-mxed over
446 HTTP wel | known port 80, only HFIPP printing would be acceptable on
447 port 386nnn.

448 4.1 Directory Services

449 | PP does not require any specific directory service. However, this
450 specification does define a generic schema that can be used for any
451 specific instance of a directory service. That is, sone of the

452 attributes fromthe Printer object are called out as attributes that
453 may be added to a directory entry which represents that Printer.

454 This allows directory users to find and locate IPP Printers by either
455 a sinple name | ook up or by sone filtered attribute search.

456

457

458 4.2 Directory Entry Schema

459 The following attributes define the generic directory entry schena.
460 Al directories entries for IPP Printers in all types of directories
461 shoul d support at |east these attributes.

462 | ssue: The use of "objective" attributes vs. "subjective" attributes
463 still needs to be resolved. For exanple, for MaximumPrint Quality
464 is it better to have values like "high", "nediunt, "low or to have

deBry, Hastings, Herriot, |Isaacson
Expires May 27, 1997




465
466
467
468
469
470
471
472
473
474

475
476
477
478

479

480
481
482

483

484
485

486

487
488

489
490
491
492

493

494
495
496
497

498
499

500
501

| pterpet—braftPP(Ver—0-93Novenber—22—1996)—NTERNET- DRAFT IPP/1.0

explicit, quantified, measurable values? Some of the issues are: end
users don't often know what explicit objective values are or what
they really nmean and they want to depend on an admnistrator to
define what is "high" quality printing and what is "low' quality,
especi ally since today's objective values that equate to "high" are
tonorrow s objective values that equate to "nmediunt. O the other
hand, sone end users demand the control and power explicit values can
give themwhen they do filtered searching. For exanple, they know
and appreciate the difference between 20 ppmprinters and 23 ppm
printers.

| ssue: W nust specify which attributes are "nandatory" and which are

"optional". LDAP uses the terns "nust” and "may" to identify
attributes that "nust"” appear and attributes that "may" appear in a
given entry in the directory.

4.2.1 Name

This directory attribute is the printers nane. It is a URL so it
contains sufficient information to not only name, but to address the
printer using I PP as well.

4.2.2 Description

This directory attribute is a free formstring that can contai n any
site—specific descriptive infornmation about this printer

4.2.3 Location

This directory attribute is a free formstring that can contai n any
site specific location information

In order for filtered searches to be nore effective, a given site nay
use sone regular structuring within the string values such as

"SI TE: USA- San Jose, BU LDl NG Al, FLOOR 2, ROOM 555" or "depart nent 5-
2ndFl oor - A5- | ndi anH I | s- Chi cago- 1 L- USA".

4.2.4 NMaximumPrint Quality
This directory attribute indicates a somewhat subjective eval uation

of the overall printing quality -: R : . The
syntax and val ues shall be the sane as for the print-quality Job

attribute.

4.2.5 Cost
This directory attribute indicates a somewhat subjective eval uation
of the overall cost of printing at this printer: "high", "nediunt, or
"l ow'.
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4.2.6 Resolution

| This directory attribute is the maximumresolution of the Printer in
dpi .

This directory attribute specifies whether the Printer supports col or

and, if so, what type. The values are a type2Enum (see section 6).
Standard values are: "none", "highlight", "three color (QW)", "four

color (OWK)", "nonochromatic"

4.2.7 Fonts Supported

This directory attribute takes on a list of fonts that are supported
by the printer. Th s+ }

i } i e syntax and val ues shall be the sane
as for the fonts-used job attribute.

4.2.8 MNaxi mum Speed

This directory attribute is the maxi numspeed of the printer ppm
i pm .
cps. The syntax and val ues shall be the sane as for t he maxi mum
printer-speed Printer attribute.

4.2.9 Device Id

This directory attribute can be used for autonatic driver downl oad,
dat abase access, or other automatic configuration tasks. It mght be
used to generate a platformspecific id such as the Wndows Pl ug-and-
Play id.

deBry, Hastings, Herriot, |Isaacson
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Issue: Is this the | EEE 1284-1994 device id, the hject ldentifier as
used in the Host Resource M B hrDeviceld object, or sone other
identifier?

4.2.10 Make and Model

This directory attribute is a sinple text string defined by the

manuf acturer that contains sone reference to the nake and nodel of
the entity belng represented to the end user by this Printer object

—%%ﬁKkﬂ;The syntax shaII be:

vendor - nane "/" nodel - nane

where the vendor-nane is the sane as that registered with | ANA for
use in donai n nanes.

For exanple: "vendor- x/super- duper-printer”

4.2.11 MNarker Type

This directory attribute is the printing mechani smof the print

devi ce: laser—inkjet—therral—el ectrophot ographic -1aser, inkjet -
aqueous, thermal -transfer , etc. The syntax and val ues anhaII be the
sane as for the printer-types Printer attribute, except the val ue of

the Marker Type directory attribute shall be single-val ued

4.2.12 Docunent Formats Supported

This directory attribute is alist of all of the docunent formats
that the printer and/or its interpreter(s) support. The syntax and
val ues

Printer—att+ibutes—shal | be the sane as for the docunent-format Job
attribute.

4.2.13 Sides Supported

This directory attribute specifies the capabilities of the Printer

for marking on sides of the medium The syntax and val ues shall be

the same as the sides -suppertedPrinter—att+ribute— Standard—valdes—
are—I-si-ded—{sinplex)—2-si-ded-t-ong—edge{duplex)-—and—2-si-ded—— Job

attribute.

shert—edge—{tunble)—
4.2.14 Finishings Supported

This directory attribute identifies the finishing operations

supported by the Printer. The s

+a—theseetiereon-yntax and val ues shall be the sane as the finishing
job attribute.
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575 4.3 Directory Entries Using LDAP

576 To allow directory users to locate an I PP Printer, a correspondi ng
577 entry nust be defined within a directory. This section describes how
578 this is done using the Lightweight Drectory Access Protocol (LDAP).
579 The LDAP directory entry includes the name of the entry and the

580 attributes as defined in "4.2 Directory Entry Schema". The foll owi ng
581 is an exanple of howto define a directory entry for a Printer object
582 using LDAP. It is given to assist the reader's understanding of this
583 speci fication.

584 To create a Printer object directory entry using LDAP:

585 1. An admnistrator uses a programto create an entry for the Printer
586 object on a directory server that supports LDAP. The adm ni strator
587 defines the D stinguished Nane ( dn) and the default subjective

588 attributes for the Printer object directory entry.

589 I ssue: Should the admi nistrator al so define default objective

590 attributes or wait for the Printer object itself to initialize these
591 attributes?

592 2. The Printer object invokes the |dap_open APl to open a connection
593 to the directory server:

594 Exanpl e: | d=I dap_open (" dir.host. nane", LDAP_PCRT)

595 where Id is the connection handl e for subsequent LDAP APIs.

596 3. The Printer object invokes an |dap "bind" APl to authenticate with
597 the directory server.

598 Exanple: ldap_sinple_bind s ( Id, dn, NULL) (which does a sinple
599 aut hentication w thout a password).

600 4. The Printer object invokes the I|dap_nodify or |ldap_nodify s APl to
601 define the objective attributes for the Printer object entry as

602 identified by i ts Distinguished Nane ( dn).

603 Exanple: ldap_nodify_s ( 1d, dn, nods) (where nods is a NULL-

604 termnated array of objective attributes and values to add or nodify
605 inthe directory entry)

606 5. The Printer object invokes the |dap_unbind APl to close the

607 connection to the directory server.

608 Exanpl e: | dap_unbind ( |d)

deBry, Hastings, Herriot, |Isaacson
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When one or nore objective attributes are nodified for a Printer
object, the Printer object repeats steps 2-5 to update the nodified
objective attributes in its directory entry.

To locate a Printer object entry using LDAP, a program can use the
| dap_search or |dap_search APIs or a user can specify an LDAP URL.

For exanple, to locate all Printer objects that support duplex, a
user can specify URL:

(si des- support ed=2- si ded- | ong- edge) )

Issue: Is it allowed to filter the search based on the object class
itself, inthis case the object class of Printer? W need to define
this new object class. How do we do this? One proposal is to
subcl ass the device class defined in X 500:

printer OBJECT-CLASS :: = {

SUBCLASS OF {devi ce}

MUST CONTAIN {<list of mandatory attributes>}

MAY CONTAIN {<list of optional attributes>}

5. I PP (perations

This section introduces the I PP operations. Since |IPP specifies the
use of HITP as the underlying communi cati on protocol, the mappi ng of
| PP operations on top of HITP nmethods is al so shown.

5.1 HITP Overvi ew

| PP is based on the existing HITP standard. [IPP is a |ightweight
application-1level protocol designed with the Internet in mnd. It is
a generic, statel ess, object-oriented protocol which can be used for
any task through extension of its request methods (comrands).

HTTP al |l ows an open-ended set of nethods to be used to indicate the
purpose of a request. It builds on the discipline of reference

provi ded by the Uniform Resource Location (URL) and nessage fornats
simlar to those used by Internet Miil and the Miltipurpose Internet
Mai | Extensions (M M) .

HTTP i s based on a request-response paradigm A requesting program (a
client) establishes a connection with a receiving program (a server)
and sends a request to the server in the formof a request nethod, a
URL, and protocol version, followed by a M M:-Iike nmessage contai ning
request nodifiers, client information, and possibly print data. The
server responds with a status line, including its protocol version,
and a success or failure code, followed by a MM-1|ike nmessage
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652 contai ning server information, entity neta-infornmation, and possibly
653 sonme content.

654 Current practice requires that the connection be established by the
655 client prior to each request and cl osed by the server after sending
656 | the response. Both clients and servers +wustshall be capabl e of

657 handl i ng cases where either party closes the connection prematurely,
658 due to user action, automated time out, or programfailure.

659 5.2 I PP peration Encoding

660 | PP messages consi st of requests fromclient to server and responses
661 fromserver to client.

662 | — HFI PP MESSAGE = Request | Response

663

664 Requests and responses use the generic nessage fornmat of RFC 822 for
665 transferring entities. Both messages may include optional header

666 fields and an entity body. The entity body is separated fromthe
667 headers by a null line (a line with nothing preceding the CRLF).

668

669 ——Regquest—=Request—H-ne—
670 ——* {Ceneral—Header—
671 | ——————Request—Header—

672 —FErtity—Header)
673 CRLF

674 F—Enrtity—Bedy—]

675

676 ——Respoense—=Status—+H-he—
677 —* {Ceneral—Header—
678 | ——————Request—Header—

679 —FErtity—Header)
680

681 Request = Request-line

682 * (CGener al - Header

683 Request - Header
684 Entity- Header)
685 CRLF

686 [ Entity-Body ]

687

688 Response = Status-1line

689 * (CGener al - Header

690 Request - Header
691 Entity- Header)
692 CRLF

693 | —— [ Entity-Body ]
694

695 Al 1 PP headers conformto the syntax

deBry, Hastings, Herriot, |Isaacson
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696 —— PP Header—=—+field—I PP- Header = field- name ":" [field-value] |
697 CRLF.

698

699 | PP/ 1.0 defines the octet sequence CRLF as the end-of-1ine marker for
700 all protocol elenents except the entity-body.

701 Note that HTTP 1.1 defines a slightly different syntax, allow ng for
702 dynami cal |y generated messages to be transmtted. This woul d be

703 required for cases such as PC driver generated Print Qperations.

704 HTTP 1.1 defines a nessage header which specifies a transfer encoding
705 call ed "chunks".

706 | PP messages are contained within HITP net hods. The HITP PCST net hod
707 is used for the Print operation and the Cancel Job operation. The
708 HTTP GET nethod is used for the Get Attributes operation and the Get
709 Jobs operation (section 5.4).

710 5.2.1 HITP Request-Header Fields

711 HTTP request header fields allowthe client to pass additional

712 i nformati on about the request, and about the client itself, to the
713 server. Al header fields are optional and when used it is assumned
714 that 1 PP woul d use these headers in a standard way. |PP requests
715 will be conpletely encapsul ated within the entity body of an HITP
716 request. The HITP Entity-Header has the form

717

718 HTTP— Enti ty- Header = Cont ent - Encodi ng

719 | Content-Length

720 | Content-Type

721 | extension-header

722

723 The Content-Length field nust always be a valid I ength, This means
724 that for any Print Operations based on HTTP 1.0, the entire content
725 must be generated before this header can be built. HITP 1.1 provides
726 the notion of "chunks" which will allow the content to be generated
727 dynanmically as the data is sent.

728

729 Content-Type will always be "Application/lPP".

730 5.2.1.1 |PP Request-Line

731 The first line of the entity body in an I PP operation is the |IPP
732 Request - Li ne. The Request-Line defines the (peration and the | PP
733 Ver si on.

734

735 | PP- Request-Line = Qperation-token I1PP/1.0 CRLF

736 — PP Request—tne=——Operattentoken—PPHL-O0—CRF—

737

738 —perationtoken—=——Print—|—GCaneel Job |Gt Att+i-butes—{—
739 Get
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740 (peration-token = Print | Cancel -Job
741 Cet-Attributes | Get- Jobs
742

743 5. 2.2 HITP Response- Header Fiel ds

744 HTTP response fields allow the server to pass additional infornation
745 about the response back to the client. IPP will use these headers in
746 a standard way. |PP responses will be conpletely encapsul ated within
747 the entity body of an HITP response.

748 5.2.2.1 | PP Status-Line

749 The first line of the entity body in an I PP response is the | PP

750 Status-Line. The status-line consists of a protocol version followed
751 by a nuneric status-code and an associ ated text nessage.

752

753 | PP— Status-Line = PP/ 1.0 Status-Code Reason-Phrase CRLF

754 5.3 The Print Job

755 In section 5.4.1, the Print (peration is described. In order to
756 understand that operation better, we first present the notion of a
757 Print Job. The entity body of a print operation request will contain
758 a Print Job, as defined below The headers defined here are |IPP
759 headers, but follow the sane syntax as the basic HITP headers.

760

761 Print Jeb—="Prnt—Job-—bjeet—Header—- Job = Print-Job- bj ect -
762 Header ;section (5.3.1)

763 [ Job—AH+i-butes] Attri but es]

764 ;section (5.3.4)

765 *( Docunent s)

766

767 _

768 —DPoeurrent——PBoeunent—Header———seetion—{5-3-2—
769 —f Pocunent—att+i-butes}———seetien {535
770 ——fContent—Header——seetion {533
771 eontenty

772 Docunent = Docurnent - Header ;section (5.3.2)

773 Docunent -attri butes] ;section (5.3.5)

774 Cont ent - Header ; section (5.3.3)

775 cont ent |

776

777 5.3.1 Print Job (bject Header

778 Print - Job- Cbj ect Header = Content - Encodi ng

779 | Content-Length

780 | Content-Type

781 | extension-header

782
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Content-Type is always "I PP Print Coject”.

defined for HITP 1.0.

5. 3.2 Docunent Header

IPP/1.0

QG her header fields are as

The document header allows the insertion of multiple docunents wthin
ajob. At this point only a limted nunber of docunent attributes are

defi ned. However,

attributes which can be specified on a document boundary.

Content type is always "I PP Document”.

Docunent — Header =
| Content-Length

| Content-Type

Cont ent - Encodi ng

| extension-header

defined in HITP 1.0.

5. 3.3 Docunent - Cont ent Header

The docurment - cont ent - header provi des additi onal

about the docunment. The docunent content header is an optional field

this structure allows the addition of other

G her header fields are as

net a-i nformati on

and woul d not be present if the document was pointed to by a document
It is conposed of a nunber of docunent header fields

URL attribute.

as follows:

Docunent - Cont ent - Header =

| Content-Length
| Content-Type
| extension-header

Content-Type is defined as :

Thus,
Level

Cont ent - Encodi ng

Cont ent - Type = Data —Stream— Stream Format "/" Version

for exanpl e,
2 docunent,

Cont ent - Type: Postscript/2.0

QG her header fields are as defined by HITP 1.0.

5.3.4 Job Attributes

Job attributes are defined in section 6.2. Attributes will
sent as

deBry,

if the docunment to be printed was a Postscri pt
the Content-Type woul d be specified as:

al ways be

. _ . ||:l| QItI,_.I b”te ”al”e (;a

Hast i ngs,

Herri ot,

* non
)
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Job-Attribute = Attr-nane ":" Attr-val ue CRLF

Attr-val ue = 1#Val ue

In the above exanpl e, "1#Val ue" neans one or nore "," separated
val ues.

5.3.5 Docunent Attributes
Docurnent attributes are defined in section 6.2.11. The syntax for a

docunent attribute is

iy _ ] ] |

— * non

Attrbute—valve=Value | {Value——Value)r—
Docunent-Attribute = Attr-Nane ":" Attr-Val ue CRLF

Attr-Val ue = 1#Val ue

In the above exanpl e, "1#Val ue" neans one or nore "," separated
val ues.

5.4 (peration Semantics

In this section the four | PP operations are described in terns of
their contents and senanti cs.

5.4.1 Print Cperation

When an end user subnits a job, the client submts a Print Request
and receives a Print Response.

Note that the Printer name is not needed since it is the target of
the entire operation. A Print Job contains the informati on needed by
| the Print er object to print a docunent or set of docunments. Wen the
print operation is invoked, the Entity-Body in the HITP request
includes an I PP Print Job. The concrete syntax of the Print Job is
defined in section 6—2-5.3.

Each Printer object has an associ ated Job Tenpl ate obj ect assi gned by
the Admnistrator. Wen accepting a Print operation, the Printer
shall use the corresponding value of an attribute fromthe Printer’s
Job Tenplate as the default value for any job attribute that the
submtting client omts fromthe Print operation.

If neither the client nor the Printer's Job Tenpl ate supplies a val ue
for a job attribute, then the output device shall supply its own
default value for that job attribute, if necessary, in order to
produce out put.

deBry, Hastings, Herriot, |Isaacson
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5.4.1.1 Print Request

The followi ng abstract data types are part of the Print Request -

Job and A set of Job object and Document attributes as
Docunent defined in section 6.2

Attributes

Request ed A set of attributes w thout val ues in whose
Attributes val ues the requester is interested.

Docurrent Docurnent content is optional and

Contents pet-shall not be included when a URL is provided

in the docunent -
to—pornt-URL attribute which points to the
content.

5.4.1.2 Print Response

The followi ng abstract data types are part of the Print Response:

Job-ldentifier A URL Used for all other operations on this Job.

Job Status Current-job-state

Printer State Printer-state

Resul t The requested attributes with their current

Attributes values, if the requester supplied any Requested
Attributes

Message Ooti onal message

Errors Ootional Error Information

5.4.2 Cancel Job Qperation

This operation allows a user to cancel one specific Print Job any

tine after the print job has been established on the Printer (bject.
Somre pages may be printed before a job is termnated if printing has
already started when the Cancel Job operation is received. Only the
end-user who is also the job originator (job-originator Job

attribute) can cancel the job.

The Cancel HITP request will be sent to the URL identifying the job
to be cancel ed.

deBry, Hastings, Herriot, |Isaacson

Expires May 27, 1997

Novenber

1




884

885
886

887

888
889

890
891
892

893

894

895
896
897
898
899
900
901
902
903
904

905

906
907

| | Aterret—Braft1+PP{Ver—0-93Noverber—22—1996)—NTERNET- DRAFT IPP/1.0

The followi ng abstract data types are part of the Cancel

Message

job-retention-

Oot i onal

5.4.2.1 Cancel -Job Request

The followi ng abstract data types are part of the Cancel
Request —:

message to the operator.

Job

The nunber (cardinal) of mnutes that that job

peri od

Response:

Job St atus

Errors

is to be retained after the job has been

cancel ed.

Thi s paraneter updates the val ue of

the job-retention-period that may have been

submtted by the submtter

in the Print

oper ati on.

Oot i onal

5.4.2.2 Cancel -Job Response

Job status information

Ootional Error Information

5.4.3 CGet Attributes (peration

Job

This operation allows an end-user to obtain information fromthe

Print object concerning jobs, printers, and print queues,

based on

| SO 10175. The entity-body of the Get Attributes operation contains

the set of attributes that the requester is interested in.

Howaver—
The

requester shoul d not supply values in the Requested Attributes input

par anet er ;

the Printer shall

i gnore the values of any supplied by the

reguest er.

suppl i ed,

then all

5.4.3.1 Get-Attributes Request

The attribute list is returned in the response with the
appropriate attribute values filled in. If no attribute list is

attributes defined for that object are returned.

The follow ng abstract data types are part of the Get Attributes

Request :
Sel ect or
Request ed
Attributes
Hast i ngs,

‘ deBry,

Herri ot,

Job-ldentifier (URL) or

Printer URL or
Job Tenplate URL

A set of attributes

in which the requestor

i sw t hout

val ues in

whose val ues the requester is interested
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- - : L . hiel .
Attr-butes- naterested-

908

909 5.4.3.2 Get-Attributes Response

910 The followi ng abstract data types are part of the Get Attributes

911 Response:
Resul t The requested attributes of the object with
Attributes their current values, if the requester supplied

any Requested Attributes

Resul+ Fhre—+equestedatt+ibutes—oftheobjeet—
Attribut-es
Errors Ootional error information

912

913 5.4.4 Get Jobs Qperation

914 This operation allows a client to retrieve a list of print jobs

915 bel onging to the target Printer object. Alist of attributes the

916 client is interested in seeing may be appended to the request. If no

917 attributes are asked for the default set of job-nane and total-job-

918 octets is returned for each job along with the job-identifier . Jobs |
919 will be returned in the order in which they are scheduled to print.

920 5.4.4.1 CetJdebs-Jobs Request

921 The followi ng abstract data types are part of the Get Jobs Request:
922
sel ect or I ndi cat es which jobs the requester seeks. The
val ues are type2Enum (see section 6). Standard
val ues are: *
all-jobs” - including conpleted jobs

all jobs (including conpleted jobs),“pending” -
all jobs which are pendi ng and
processi ng, or just " nyprocessing

jobs""ny-jobs" - ny jobs that are pending or

pr ocessi ng
{obs—(inetud |  fobs)—abj
Request ed A set of attributes w thout val ues in whose

deBry, Hastings, Herriot, |Isaacson |
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Jobs

Resul t

Jobs

Errors

6. (bject Attributes

Attributes

Attributes

val ues the requester is interested.

5.4.4.2 Get—Jobs Response

The followi ng abstract data types are part of the Get Jobs Response:

Alist of Job URLs is returned. The list is in
"schedul ed” order. The job-identifier attribute
Forshall be returned as the first attribute of
each job to nmark the begi nning of the set of
attributes for the next job.

In addition to the job-identifier a ttribute
which is always returned, either the Requested
Attributes are returned or the foll ow ng
attributes by default, if the requester did not
supply any Requested Attributes: job-total-
octets and nunber-of-intervening-job. This |ast
attribute i s necessary since an end user nay
request just their own jobs and they need some
relative position indicator if there are other
jobs interspersed in the waiting list which are
not returned in the response o

Job URLr cannot be because of site security
policy restr ictions.

Alist of Job URLs isr

are returned:eturned . The list is in "schedul ed"
order. For each J

position-in-list. ob URL the foll ow ng
attributes are returned: job-total-octets and
andposition-in-list. This last attribute is
necessary since and end user nay request just
their own jobs and they need sone rel ative
position indicator if there are other jobs inter
esponse. spersed in the waiting list which are
not returned in the response.

Ootional Error Information

This section describes the attributes, synt axes, and val ues that are
part of IPP. The sections bel ow show t he objects and their associated
attributes which are included within the scope of this protocol. The
text in these sections has been heavily influenced by the I SQ1EC

‘ 10175 DPA (Fi nal

‘ deBry, Hastings, Herriot, |Isaacson

June 1996).

1
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936 6.1 Attribute Syntaxes

937 The syntax for attribute values is specified using the notation of
938 RFC 822.
939 The special syntax State is used to form ot her syntaxes for XxXxx-
940 supported attributes of the Printer object that i ndi cate job
941 attributes that the Printer supports. Such support may include
942 operator intervention, delivery of an order that the provider has
943 previously placed, or may require that the provi der place a speci al
944 order. The syntax for State is itself a type2Enum The standard
945 values are: [":not-ready” / ":on-order” / ":special-order"]
946 An attribute value with an enpty State nmeans that the indicated val ue
947 is ready to be used without hunman intervention.
948 An attribute value with a ":not-ready"” State neans that oper at or
949 intervention is required.
950 An attribute value with a ":on-order"” State neans that the provider
951 has placed an order for the indicated value and that the operator
952 must wait until the resource is delivered before the job can be
953 printed. However, an end-user nay submt a job that requires such a
954 resource and the Printer shall accept such a job.
955 An attribute value with a ":special-order" State nmeans that the
956 provi der shall nmake a special order for the resource, when a job is
957 submtted that needs such a resource. However, an end-user may
958 submt a job that requires such a resource and the Printer shall
959 accept such a job.
960 For exanpl e, the nedia-supported printer attribute mght contain the
961 fol | owi ng val ues:
962 nedi a- supported = na-letter-white, na-letter-transparent,
963 b: not - r eady
964
965 Meaning that na-letter-white and na-letter-transparent are | oaded
966 into the two trays of the output device and that b is supported, but
967 requires the operator to change the trays.
968 The sections bel ow reference the foll owi ng syntax itens:
string arbitrary ASCl strings, no control
characters, except <SPACE>.
sStringPair string
T ostring
stringState string
sState
name arbitrary ASCl strings, no control

characters, and no <SPACE>
char act ers.

deBry, Hastings, Herriot, |Isaacson |
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deBry,

]

Rer |

dat eTi ne
del t aTi ne

cardi nal
t ypelEnum

t ype2Enum

Type3Enum

Hast i ngs,

Herri ot,

Uni ver sal Resource Locator

date and tine in RFC 822 format

[ hours

7] monutes

O .. nrepresented as ASCIl digits
standard names, nust revise the | PP
standard to add a new nanme. No
private nanes are all owed.

standard names, but an i npl enentor
cancan, at any tine, add new
TBDbyval ues by proposing themto
the PWs for registration (or an

| ANA- appoi nted regi stry advi sor
after the PG is no | onger
certified) where they are
anytinerevi ewed for approvoal ..

| ANA keeps the registry.

| npl erentors can

add support private ( un-registered)
with a suitabl e distinguishing
prefix, such as - xxx- where xxx is
the conpany nane registered with

| ANA. I ANA for use in donai n nanes.

standar-d—hares—but—an—+rplerenter—ean—

standard nanes, but an inpl enentor
can add new
nanval ues by submtting a
regi stration request directly to
| ANA, no PW5 or | ANA- appoi nt ed
registry advisor reviewis
required. | npl erentors can
add private ( un-support private
(un-registered) names with a
sui tabl e di stingui shing prefix,
such as - xxx- where Xxxx is the
conpany nane registered with | ANA
for use in donai n nanes.
standar-d—hares—but—an—+rplerenter—ean—
S
add-new hafes by subm tiing-a
Fegistration request—direetty to+HANA
Re—PWE-or 1-ANA—appoifted '?g sty
adv:SOI SV EW+S Hﬁqa red :

| saacson
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Al so,

deBry,

IPP/1.0

where—soo—s—the——conpany—hare—
registered—wth1+-ANA—
t ype2Enuntt at e type2Enum St at e
t ype3Enuntt at e type3Enum St at e
bool ean tokens: yes, y, true, or t and no,
n, false, or f.
type2Enunstate- type2Enum-state-
type3Enunstate- type3bEnum-state-
state HypelEnum
false—oer—F—
posi tivel nt eger n represented as ASC | digits
BB
posi tivel nt eger O oss positivel nteger [
“x*“x" positivelnteger ]
posi tivel nteger OrossState positivelntegerGoss State
State
posi tivel nt eger Range posi tivel nt eger
==*:" positivelnteger
positivelntegerUnits positivelnteger units
positivel nteger State positivelnteger State
unl ts “ ppmi | “ i pmi | “ Spmi | “ Cps” |
“ I pmi
type3Local e type3Country “:” type3lLanguage “:”
t ype3CodeSet
pesttivelntegerState posttivelnteger—state
type3dtocale-

type3Country

type3Enum - Standard val ues are

t he

two-character country codes from

I SO 639.

t ype3Language type3Enum - Standard val ues are the
two- character | anguage codes from
| SO 3166.
t ype3CodeSet type3Enum - Standard val ues are
fromthe | ANA Code Set registry
Hype3Count+y- Hype3Enum
type3language- Hype3Enum
Hype3Enum
t ype2For mat name |
==*]" version ]
versi on nane
type3Local eSt at e type3Local e
sState
the follow ng conventions (fromRFC 822) are used:
"1#" in front of a data nmeans one or nore val ues separated
Hastings, Herriot, |saacson
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971
972
973

974

975
976
977
978
979
980
981
982

983

984
985
986
987
988
989

990
991
992
993
994
995
996
997
998
999

1000
1001

1002

1003
1004

1005
1006

1007

1008
1009
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synt ax by ",".

NOTE - For consistency, no Job (or Job Tenplate) or Printer attribute

has the syntax # meaning zero or nore val ues separated by ",".

I nstead, a distinguished val ue, such as "none", is used to indicate

no value. For the Printer (hject, the omssion of the attribute
entirely, is also used to indicate no value. 1In all such cases for

the Printer object where a conformng inplenmentation may omt the
attribute all together, an explicit sentence indicates the neani ng of

the Printer attribute when the attribute is unspecified.

6.2 Job Attributes

A job object contains a set of job attributes and one or nore
docunents. A client shall create a job and send it to a server using
the Print operation. Wen accepting a Print operation, the Printer
shal | use the corresponding value of an attribute fromthe Printer’s
Job Tenplate as the default value for any job attribute that the
submtting client omts fromthe Print operation

Aclient may use a job tenplate associated with the selected printer
inorder toinitialize the job. To do so, the client uses the GCet-
Attributes operation to get the URLs of the Printer’s Job Tenpl at es.
Then the client may get the default attributes fromthe Printer’s
default Job Tenplate in order to initialize a display to the end-user

with the Printer’s defaults. See the printer-job-tenplates Printer
attribute. However, a client need not access the Job Tenplate in
order to issue a Print operation; the client can depend on the
Printer to supply the def ault job object attribute values as part of
the Print operation

Each section headi ng bel ow contains the nane of an attribute and its
syntax in parentheses using the rules of RFC 822.

6.2.1 Job Informational Attributes (Set by a Aient/End User)

The client may specify these attributes in the Print operation to
provide information to identify a print-job.

The client may al so specify these attributes in the operations: GCet-
Attributes, and Get-Jobs.

6.2.1.1 job-name (string)

This attribute supplies a human readable string for namng the print-
j ob.

deBry, Hastings, Herriot, |Isaacson
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1010
1011

1012
1013
1014

1015

1016
1017

1018
1019

1020

1021
1022
1023

1024
1025

1026

1027
1028
1029
1030

1031

1032
1033
1034
1035

1036

1037

1038
1039
1040

1041
1042
1043
1044
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This attribute is intended —fo+ to be printed on a start sheet,
returned in a Get-Jobs result, or used in notification nessages.

If the client does not specify this attribute, a Printer shall set it
to the ramval ue of the #-docunent-nane attribut e of the first
docunent in the job.

6.2.2 Job Infornational Attributes (Set by a Printer)

The Print shall add all of these attributes to a job to provide
information to identify a print-job.

The client may specify these attributes in the operations: Cet-
Attributes and Get-Jobs, but not in Print.

6.2.2.1 job-identifier ( url)

This attribute provides the job-identifier for this job on the
Printer. The Printer shall generate a job-identifier value as a
URL. —

The value of the job-identifier attribute shall be returned by the
Printer as part of the PrintResult in the Print operation

6.2.2.2 job-originator (name)
This attribute specifies the name of the person submtting the print
job. The Printer shall set this attribute to the nost authentic name

that it can obtain fromthe client. The operation-user-nane attribute
is intended to be a source of the nobst authentic nane.

6. 2.2.3 job-originating-host (nane)

This attribute identifies the originating host of the job. The
Printer shall set this attribute to the value of the operation-host-
name which is intended to be the nost authentic host nanme of the
client.

deBry, Hastings, Herriot, |Isaacson
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1045

1046
1047

1048 6.2.2.4 job-local e (type3Local e)

1049 This attribute identifies the locale of the job , i.e, the country,
1050 | anguage, and code d character set . The Printer sets this attribute
1051 fromthe value of the operation-Iocale.

1052 The Printer shall use this attribute to deternine the |ocale for
1053 notification messages that it sends.

1054 Fhre—type3brump—consi-sts—of 3—colonseparatedtype 3—enuns—Fhe—
1055 i -

1056

1057

1058 Issue: Is there a nore standard syntax for |ocal e?

1059 6.2.3 Job Status Attributes (Set by Printer)

1060 The Printer shall add these attributes to a job when a client submts
1061 a job, and the Printer shall assign appropriate values to each such
1062 ‘ job-status attribute.

1063 The Printer uses these attributes to specify the job status before,
1064 ‘ during and after the processing of the print-job by the Printer.

1065 The client may specify job-status attributes in: Get-Attributes and
1066 Get-Jobs, but not Print.

1067 6.2.3.1 current-job-state (typelEnun

1068 Thls attrlbute |dent|f|es the current state of the j ob —4M44+44H}
1069
1070 p++ﬂ%+ﬂg——he¥d——%eFﬁ+ﬂa%kﬂg——Fe%akﬂed——eeHp#eked———— Standard val ues
1071 are:

Unknown The job state is not known, or is

i ndet er m nat e.

hel d The job is waiting to be rel eased for
schedul i ng for any nunber of reasons as
specified by the value of the job's job-state-
reasons attribute.

deBry, Hastings, Herriot, |Isaacson
Expi res My 27, 1997




| pterpet—braftPP(Ver—0-93Novenber—22—1996)—NTERNET- DRAFT

deBry,

pendi ng

pr ocessi ng

paused

Hast i ngs,

IPP/1.0

The

JNe o , ,
job-s—j-0b SH?“'SS'G“ coRpl-ete ?Etn'bute.'s

reguest—wth—thefob—submssion—conplete—
parareter—FRJE—-andthe— job is waiting to start
processing on a printer.

The server is processing the job, or has nade
the job ready for printing, but the output
device is not yet printing it, either because
the job hasn't reached the output device or
because the job is queued in the output device
or sone other spooler, awaiting the output
device to print it.

a

The server has conpl eted processing the job
and the output device is currently printing
the job on at least one printer. That is, a
print enginthe job. That is, an output device
is either printing pages of the job, or
failing inits attenpt to print pages of the
j ob because of sonme wait state, such as,
start-wait, end-

end-wait, needs-attention, etc. The conplete
job state includes the detail ed status
represented in the printer

' 's printer-state attribute.

Fhe—server—-s—processihrg—thetob—er—has—rade—

The job has been paused

Fhefob—has—beenpausedas—a+result—of—a—
Pausedob—operation—

Herriot, |saacson
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deBry,

I nterrupt ed

IPP/1.0

The job has been interrupted by sone

hterrdpted-

Term nati ng

intervening job, and shall resune processing
autonatically once the intervening job has
conpl et ed.
The ohwat_i | I
reguest—for—an-

. . ob:
Fequest—or—anthterven g_jeF and—s a:

The job has been cancel ed by é Cancel - Job

r Ret ai ned

Hast i ngs,

request or aborted by the server and is in the
process of termnating. The job's job-state-
reasons attribute contains the reasons that
the job is being term nated.

Fhefob—has—bheen—cancelHedbyaGCanreel Job—
i

Feguest—or—abor ted by F e senye|lanq H5h-the

process—of E?:" atihg— Iheljeb 5}ob sfate

The job is being retained at the server as a
result of the job's job-retention-period being
non-zero. The job has (1) conplet ed
successfully or with warnings or errors, (2)
been aborted while printing by the server, or
(3) been cance

I ed by the Cancel ed by the Cancel - Job request
before or during processing. The job's job-
state-reasons attribute contains the reasons
that the job has been retained.

Wiile in the retained state, all of the job's
docunent data (and resources, if any) shall be
retained by the server; thus a job in the
retained state could be reprinted, using sone
nmeans outside the scope of |PP V1.0.

Fthe—fob—sbeingretatlnedattheserver—as—a—

Herriot, |saacson
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deBry,

Conpl et ed

Hast i ngs,

IPP/1.0

The job has:

(1) conpleted successfully or with
warni ngs or _errors,

(2) been aborted by the server while
printing, or

(3) been cancel ed by the Cancel - Job
request,

AND the job's:

(1) job-retention-period was zero or has
expired, or

(2) job-discard-tine has arrived
The job's job-state-reasons attribute contains

the reason(s) that the job has been conpl et ed.

Wiile in the conpleted state, a job's docunent

data (and resources if any) need not be
retained by the server; thus a job in the
conpl eted state could not be reprinted. The
length of tinme that a job may be in this
state, before transitioning to unknown, is

i npl emrent ati on- dependent. However, servers
that inplenment the conpleted job-state shal
retain, as a mninmum the following attributes

for any job in the conpleted state: job-
identifier, job-originator, job-name, current-

j ob-state, output-device-assi gned, and j ob-
st at e-reasons .

Herriot, |saacson

Expi res My 27, 1997

Novenber

1



1072

1073
1074
1075

1076
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1078
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1080
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1084
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| The | PP prot ocol

cofpleted-

supports all

values for job states,

(3) been cancelled

but Printers —are

need only support those states which are appropriate for the
particul ar inplenentation.

6. 2. 3. 2 out put - devi ce- assi gned (nhane)

This attribute identifies the Qutput Device to which the Printer has
‘ assigned this job.

If an Qutput Device inplements a Printer, the Printer
set this attribute.

If a Print Server inplenents a Printer,

‘ unti |

The value of the job's

remain after the job has conpl eted,

t he val ue shall

the Printer assigns an Qutput Device to the job.

deesneed not

be enpty

prrater-out put - devi ce -assigned attribute shall

the Qutput Device on which the job was printed.

deBry,

Hast i ngs,

Herri ot,

| saacson
Expi res My 27,
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1090
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1095
1096
1097
1098
1099

1100

1101
1102
1103
1104

1105

1106
1107
1108
1109
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1111
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1118
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6. 2.3.3 subm ssion-tine ( dateTine)
This attribute indicates the tinme at which this job was accepted by
the Printer. |If the Printer does not support the notion of time, the
attribute i+s—netneed not be stored as part of the job object.

6. 2. 3.4 nunber-of -i nterveni ng-j obs (cardinal)

This attribute indicates the nunber of jobs that are "ahead" of this

job in the current schedul ed order. For efficiency, it is only
necessary to calculate this value when an operation if perfornmed that

requests this attribute.

NOTE - This attribute is necessary since an end user nay request just

their own jobs and they need sone relative position indicator if
there are other jobs interspersed in the waiting list which are not

returned in the response or cannot be because of site security policy

restrictions.

6.2.3.5 job-nessage-from adm-ni-st-operator (string)

This attribute provides a nessage froman operator, system
admnistrator or "intelligent" process to indicate to the end user
the reasons for nodification or other managerment action taken on a
j ob.

6.2.3.6 conpletion-tine ( dateTine)

This attribute indicates the time at which this job conpleted. This
tine is useful for jobs which are retained after printing. |If the
Printer does not support the notion of tine, the attribute is not
stored as part of the Job object.

6.2.3.7 job-state-reasons (1#type2Enun

This attribute identifies the reason or reasons that the job is in
the state that it is in (e.g., held, termnating, retained,
conpleted, etc.). The printer shall indicate the particul ar
reason(s) by setting the value of the job-state-reasons attribute.
Hs

s I . : ol
attrbuteteotheenpty—set—
The foll owi ng standard val ues are defined:

none There are not reasons associated with
the job's current state.

deBry, Hastings, Herriot, |Isaacson
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docunent s- needed

j ob- hol d- set

job-print-after-
speci fied

IPP/1.0

The conplete job has been accepted by

e .
t he

tast—prnt—request—foer—thejoeb)-server,
but the server is waiting for its files
to be transferred before the job can be
schedul ed to be printed.

The val ue of the job's job-hold
attribute is TRUE

The value of the job's job-print-after
or print-off-peak attributes have

Novenber

1

att+rbute—has-specified a time
specification that has not yet occurred.
At | east one of the resources needed by
the job, such as nedia, fonts, resource
objects, etc., is not ready on any of
the physical printer's for which the job
is a candi date.

The job conpl eted successfully.

The job conpl eted w th warni ngs.

Requi r ed- r esour ces-
not - r eady

Successful conpl etion
Conpl et ed-wi t h-
war ni ngs

Conpl eted-with-errors The job conpleted with errors (and
possi bl y warni ngs too).

The job was cancelled by the user using
the Cancel Job request.

The job was cancelled by the operator
usi ng the Cancel Job request.

The job was aborted by the system

The job's logfile is pending file
transfer.

The job's logfile is being transferred.

Cancel | ed- by- user
Cancel | ed- by- oper at or

Abor t ed- by- syst em
Logfi | e- pendi ng

Logfile-transferring
1119

1120

1121 6. 2.3.8 inpressions-conpleted (cardinal)

1122 This attribute contains the nunber of inpressions that the Printer
1123 has conpleted printing. |If the Printer cannot report this nunber,
1124 the Printer leaves this attribute unspecified.

1125 6. 2. 3.9 nedi a- sheet s-conpl eted (cardinal)

1126 This attribute contains the nunber of nedia-sheets that the Printer
1127 has conpleted printing. |If the Printer cannot report this nunber,
1128 the Printer leaves this attribute unspecified.

1129 6.2.4 Job Sheet Attributes (Set by dient/End User)

1130 The client shall specify these attributes to control the printing of
1131 j ob sheets.

deBry, Hastings, Herriot, |Isaacson
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1132 The client may al so specify job sheet attributes in: Get-Attributes
1133 and Cet-Jobs.

1134 6.2.4.1 job-sheets (type3Enum

1135 This attribute determ nes what type of job-sheets the Printer shal
1136 print with the job.

1137 The standard val ues are: none, and default-sheet.

1138 The val ue "none" neans that the Printer shall print no job sheets.
1139 The val ue "default-sheet” neans that the Printer shall print the job
1140 sheets defined by an admnistrator. If the admnistrator's policy is
1141 not to support none, the Printer shall use the default-sheet value if
1142 the client supplies the "none" val ue.

1143 NOTE - The effect of this attribute on jobs and docunents is

1144 controlled by the fil es-are-one-docunent and files-are-interl eaved
1145 job attributes.

1146 6.2.5 Notification Attributes (Set by a dient/End User)

1147 The client shall specify these attributes to indicate events that the
1148 client is interested in, along with the notification address and
1149 nmet hod for performng the notification

1150 The client may al so specify notification attributes in: Get-

1151 Attributes and Get-Jobs.

1152 6.2.5.1 notification-events ( #typell#t ype2 Enun)

1153 This attribute specifies the events about which the end user want to
1154 be notifi ed.

1155 Fhi-s—att+ribute—-wH—suppoert—four—events—classes—Standard val ues are :
1156 none, job-conpletion, job-problens and printer-probl ens.

1157 If this attribute contains the event none, the Printer shall not
1158 notify. This value is useful if an adm nistrator has set up a

1159 notification Printer default but the end user does not w hichant
1160 notification. |If the none value and other values are supplied, the
1161 Printer shall ignore the none val ue.

1162

1163

1164 If this attribute contains the eventvalue: job-conpletion, the
1165 Printer shall notify the client when the job containing this

1166 attribute conpletes with or without errors or is cancelled by the
1167 end-user or the operator

deBry, Hastings, Herriot, |Isaacson |
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If this attribute contains the event—jeb-—preblemvalue: |ob-problens

the Printer shall notify the client when —thejeb——coentailnring— this
attributejob has a problemwhile th eis job is printing. Problens

i ncl ude: paper jam and out - of - paper

If this attribute contains the event—printer—proeblem-value: printer-

problens, the Printer shall notify the client when thejob—eentaining-

prnatany job, including this job, has a problemwhile this job is
waiting to print or printing . Problens include: paper jam and out - of -
paper .

6.2.5.2 notification-address ( url)

Thi s address specifies both the address and mechani smfor delivery of
notification events to the client. The client specifies this
attribute in the operation-notification-address attribute which the
Printer in turn uses to set this attribute.

The Printer shall use this attribute as the address for sending
nessages to a job submtter when an event occurs that the end user
has registered an interest in or when certain ot her events occur
such as Cancel - Job

If the URL has a " nailto:" schene, then enail is used and the rest of
the URL is used as the enmnil address. |If the URL has a " http:"
schene, then an HITP nethod is used to add HTM. fornatted events to
the end of the specified HTM. file.

6.2.6 Job Scheduling Attributes (Set by dient/End User)

The client shall specify these attributes to provide the Printer with
information for the scheduling a print-job.

The client may al so specify these attributes in: Get-Attributes and
Get - Jobs.

6.2.6.1 job-priority (typelEnun

This attribute specifies a priority for scheduling the print-job.
Printers that enploy a priority-based scheduling algorithmuse this
attribute

There are three standard val ues: high, default, and | ow. Anong those
jobs that are ready to print, a Printer shall print all such jobs
with a high priority before printing those with a default or |ow
priority, and a Printer shall print all such jobs with a default
priority before printing those with a low priority.

If the client does not specify this attribute, the Printer assunes
that the end user places no constraints concerning priority on the
scheduling of the print-job, and it has a priority value of default

1
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1208 An operator can nmodify a job to have any priority. An end-user is
1209 restricted by the value of the nmaxi numend-user-priority Printer
1210 attribute.

1211 6.2.6.2 job-print-after ( dateTine)

1212 This attribute specifies the cal endar date and time of day after

1213 which the print-job shall becorme a candidate for printing.

1214 If the value of this attribute is in the future, the Printer shal
1215 set the value of the job's current-job-state to held and add the job-
1216 print-after-specified value to the job's job-state-reasons attribute
1217 and shall not schedule the print-job for printing until the specified
1218 date and time has passed. Wen the specified date and tinme arri ves,
1219 the Printer shall renove the job-print-after-specified value fromthe
1220 job's job-state-reason attribute and, if no other reasons renain,
1221 shal | change the job's current-job-state to pending so that the job
1222 beconmes a candi date for being scheduled to print.

1223 If this attribute is unspecified or the value is in the past, the job
1224 shall be a candidate for scheduling i mediately.

1225 6.2.6.3 job-print-off-peak (type3Enun

1226 This attribute specifies the off-peak period during which the print-
1227 job shall beconme a candidate for printing.

1228 Standard val ues are: "evening", "night", "weekend", "second-shift",
1229 “third-shift".

1230 If this attribute is specified, it contains a value with which an
1231 adm ni strator has associated allowable print tinmes. An adm ni strator
1232 i s encouraged to pick names that suggest the type of off-peak period.
1233 If the value of this attribute is in the future, the Printer shal
1234 set the value of the job's current-job-state to held and add the job-
1235 print-after-specified value to the job's job-state-reasons attribute
1236 and shall not schedule the print-job for printing until the specified
1237 date and tinme has passed. Wen the specified date and tinme arrives,
1238 the Printer shall renove the job-print-after-specified value fromthe
1239 job's job-state-reason attribute and, if no other reasons renain,
1240 shal |l change the job's current-job-state to pending so that the job
1241 becones a candi date for being schedul ed to print.

1242 If this attribute is unspecified, the job shall be a candidate for
1243 schedul i ng i medi at el y.

1244 6.2.6.4 job-retention-period ( deltaTine)

1245 The retention tine is expressed in hours and mnutes, e.g. 6:00 (6
1246 hours), or 20 (20 ninutes).

deBry, Hastings, Herriot, |Isaacson
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1247 This attribute specifies the mninmumperiod of tinme follow ng the

1248 conpl etion of job processing and printing that the server shall keep
1249 job attributes and document data. The Printer nmay keep these

1250 attributes and data | onger than the value of the job-retention-period
1251 attribute.

1252 }ssue—Fhere+s—sone—di-seussi-on—about—whether—or—not—this——shouldbe—
1253 rerpved—froemthespee?NOTE - the requester may change this job

1254 attribute using the input paraneter to the Cancel -Job operation

1255 6.2.7 Job Production Attributes (Set by dient/End User)

1256 The client shall specify these attributes to affect the rendering,
1257 production and finishing of the documents in the job. Simlar types
1258 of instructions nay al so be contained in the docunent to be printed.
1259 If there is a conflict between the value of one of these attributes,
1260 and a corresponding instruction in the document (either inplicit or
1261 explicit), the value of the attribute shall take precedence over the
1262 docunent instruction.

1263 Job Production and Resource Attributes each address a simlar set of
1264 features but they have different uses.

1265 A job production attribute provides a client with a way to request
1266 some feature %ha%—+s—ﬂe%—eﬂbedded—m#%h+ﬂ—%he—deeaaea%—€k&%*—4¥44a;——
1267

1268

1269 tine that may not have been enbedded within the docunent data when
1270 t he document was created. A job production attribute also provides a
1271 client with a way to override a feldedintothe docunent—data—

1272 {possibly—durng—atranstation—preecess—of thedoeecurent—data)—these——
1273 attrbutes—arenotonger—relevant—andsh—alH—eanbediscardedf+roma—
1274 }ebf—;+ﬂs%eadT—%he—FeseaFge—aP%F%bu%e§—spee%#y——fhe—#esea%ees—ﬂeeded———

1275 g 5 odu

1276 at prlnt tine that was enbedded within the docunent data mhen t he
1277 docunent was created .

1278 Note: until conpanies that supply interpreters for PDL's, such as
1279 Post Script and PCL allow a way to specify overrides for internal job
1280 production instructions, a Printer may not be able to inplenment these
1281 attributes for sone PDL'Ss

1282 A job resource attribute tells a Printer what features the job needs.
1283 A programthat translates docurment data to a Printer's PDL, and/or
1284 merges production attributes into the docunent data shoul d add job
1285 ‘ resource attributes to a job.

1286 For exanple, a job production attribute nediumselect with the val ue
1287 of "letter"” requests that a job be printed on letter paper, but gives
1288 no i nfornation about what resources the job needs. AFesodree-

1289 produetion-For exanple, a job resource attribute media-used with the

deBry, Hastings, Herriot, |Isaacson
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1306

6.2.7.1 nediumsel ect (type2Enum
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values of "letter"” and "ledger" tell a Printer that the job needs
letter and | edger paper, but gives no information about which pages
use each medi um

The client may al so specify deedrment-job production-instruction
attributes in: Get-Attributes and GetJobs.

This attribute identifies the mediumthat the Printer shall use for
all pages of the document regardl ess of what nedia are specified
wi thin the docunent.

The val ues for nedi umincl ude medi um names, medi um si zes, input-trays

and el ectronic forns so that one attribute specifies the nedia.
Standard val ues are —defined (taken fromI1SO DPA and the Printer M B)
def aul t The default nediumfor the output
devi ce
i so-a4-white Specifies the 1 SO A4 white nedi um
i so-a4-colo Specifies the 1SO A4 col oured medi um
ured
i so-a4-transparent Specifies the 1 SO A4 transparent
medi um
i so-a3-white Specifies the 1SO A3 white nedi um
i so-a3-colo Specifies the 1 SO A3 col oured medi um
ured
i so-ab-white Specifies the 1 SO A5 white nedi um
i so-ab5-colo Specifies the SO A5 col oured medi um
ured
i SO-b4-white Specifies the 1SO B4 white nedi um
i so-b4-colo Specifies the 1SO B4 col oured medi um
ured
i SO-b5-white Specifies the 1SO B5 white nedi um
i so-b5-col o Specifies the 1SO B5 col oured medi um
ured
jis-bd-white Specifies the JIS B4 white nedi um
jis-b4d-colo Specifies the JIS B4 col oured medi um
ured
jis-b5-white Specifies the JIS B5 white nedi um
jis-b5-colo Specifies the JIS B5 col oured medi um
ured

1
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The foll owi ng standard val ues are defined for North Ameri can nedi a:

The

na-letter

—'_V\lhi te
na-letter
—eolou-col ored
na-letter

— transpar ent
na- | egal

—'_V\lhi te
na- | egal

—eolou-col ored

fol l owi ng standard va

i so- b4- envel ope

i so- b5- envel ope

i so-c3-envel ope

i so- c4- envel ope

i so- c5- envel ope

i so- c6- envel ope

i so- desi gnat ed-

| ong- envel ope

na- 10x13- envel ope

na- 9x12- envel ope
nonar ch- envel ope
na- nunber - 10-
envel ope

na- 7x9- envel ope
na- 9x11- envel ope
na- 10x14- envel ope
na- nunber - 9-

envel ope

na- 6x9- envel ope

na- 10x15- envel ope

Specifies the North American
white medi um
Specifies the North American
col oured nedi um
Specifies the North American
transparent nedi um
Specifies the North American
white medi um
Specifies the North American
col oured nedi um

Speci fi
Speci fi
Speci fi
Speci fi
Speci fi
Speci fi
Speci fi

es
es
es
es
es
es
es

t he
t he
t he
t he
t he
t he
t he

888E88
SARIRE

envel ope
envel ope
envel ope
envel ope
envel ope
envel ope

letter
letter
letter
| egal

| egal

ues are defined for envel opes:

medi um
medi um
medi um
medi um
medi um
medi um

| SO Desi gnat ed Long
envel ope medi um
Specifies the North American 10x13
envel ope medi um
Specifies the North American 9x12
envel ope medi um
Speci fies the Mnarch envel ope
Specifies the North American
10 busi ness envel ope nedi um
Specifies the North
envel ope
Specifies the North
i nch envel ope
Specifies the North
i nch envel ope
Specifies the North
busi ness envel ope
Specifies the North
envel ope
Specifies the North
i nch envel ope

Aneri can
Ameri can
Ameri can
Aeri can
Ameri can

Aneri can

The follow ng standard val ues are defined for the |ess
medi a (white-only):

deBry,

executive-white
folio-white

i nvoi ce-white

| edger-white

Hastings, Herriot,

Speci fi
Speci fi
Speci fi
Speci fi

| saacson

Expi res My

es
es
es
es

t he
t he
t he
t he

27,

white
folio
white
white

1997

executive
white ned

nunber
7x9 inch
9x11
10x14
nunber 9
6x9 inch

10x15

comonl y used

medi um
i um

i nvoi ce medi um

| edger ne

di um
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The foll owi ng standard val ues are defined for engineering nedia:

deBry,

quarto-white
i so-a0-white
i so-al-white
i so-a2-white
i so-ab-white
i so-a7-white
i so-a8-white
i so-a9-white
i so-10-white
i so-bO-white
i so-bl-white
i so-b2-white
i sO-b3-white
i SO-b6-white
i so-b7-white
i SO-b8-white
i SO-b9-white
i SO-b10-white
jis-bO-white
jis-bl-white
jis-b2-white
jis-b3-white
jis-b6-white
jis-b7-white
jis-b8-white
jis-b9-white
jis-bl0-white

a

b

Hast i ngs,

Herri ot,

Specified the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the
Specifies the

Specifies the
medi um
Specifies the
medi um
Specifies the
medi um
Specifies the
medi um
Specifies the
medi um

| saacson
Expi res My 27,

IPP/1.0

=

BLZEBRRBRBRIBRCRBEREEIETRE?

ite quarto
white
white
white
white
white
white
white

white
white
white
white
white
white
white
white

BEEEEE88888888888

white
white
white
white
white
white
white
B9 white

LLULLLULLLL———— — — — — — — — — — — — — —

nuunuuuunuunuunununuovm

medi
medi
medi
medi
medi
medi
medi
medi

medi
medi
nmedi
medi
medi
medi
medi
medi

medi
medi
nmedi
nmedi
medi
medi
medi
medi

um
um
um
um
um
um
um
um

0 white nedi um

um
um
um
um
um
um
um
um

0 white nedi um

um
um
um
um
um
um
um
um

B10 white nedi um

engi neering A size

engi neering B size

engi neering C size

engi neering D size

engi neering E size

1997

Novenber

1
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1322 ts—unspeetfedor—has—a—valve—of L —thenthe Printer—deesnet—appby——
1323 aRy—huber—up—transfermation—tothe pages—
1324 Fhis—att+buteprrart-y—eontrol sthetranstatien—secalH-rg—and—
1325 i o i By i j R
1326
1327
1328
1329
1330
1331
1332 Hr-shi-ng{type2Erum)—The foll owi ng standard val ues are defined for
1333 input-trays (fromI| SO DPA and the Printer MB):
top The top input tray in the printer.
m ddl e The mddle input tray in the printer.
bott om The bottominput tray in the printer.
envel ope The envel ope input tray in the printer.
manual The manual feed input tray inthe p rinter.
| ar ge- The large capacity input tray in the printer.
capacity
Mai n The main input tray
si de The side input tray
1334
1335 The foll owi ng standard val ues are defined for nedia sizes (froml SO
1336 dPA) :
i so-a0 Specifies the 1SO A0 size: 841 mmby 1189 mm as
defined in I SO 216
i so-al Specifies the SO Al size: 594 mm by 841 mm as
defined in 1 SO 216
i so-a2 Specifies the SO A2 size: 420 mm by 594 mm as
defined in I SO 216
i so-a3 Specifies the 1 SO A3 size: 297 mmby 420 mm as
defined in 1 SO 216
i so-a4 Specifies the 1SO A4 size: 210 nmby 297 nm as
defined in I SO 216
i so-a5 Specifies the SO A5 size: 148 mmby 210 mm as
defined in I SO 216
i So-ab Specifies the SO A6 size: 105 mm by 148 mm as
defined in 1 SO 216
i so-a7 Specifies the 1 SO A7 size: 74 nmby 105 nm as
defined in I SO 216
i so-a8 Specifies the SO A8 size: 52 nmby 74 nm as
defined in I SO 216
i so-a9 Specifies the SO A9 size: 37 nmby 52 nm as
defined in I SO 216
i so-al0 Specifies the 1 SO Al0 size: 26 nmby 37 nm as
defined in I SO 216

deBry, Hastings, Herriot, |Isaacson
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i so-b0 Specifies the 1SO BO size: 1000 mm by 1414 nm as
defined in I SO 216
i so-bl Specifies the 1SO Bl size: 707 mm by 1000 mm as
defined in I SO 216
i so- b2 Specifies the 1SO B2 size: 500 mm by 707 mm as
defined in I SO 216
i so-b3 Specifies the 1SO B3 size: 353 mmby 500 mm as
defined in 1 SO 216
i so-b4 Specifies the 1SO B4 size: 250 mm by 353 mm as
defined in I SO 216
i so-b5 Specifies the SO B5 size: 176 mmby 250 mm as
defined in 1 SO 216
i So- b6 Specifies the 1SO B6 size: 125 mmby 176 mm as
defined in I SO 216
i so-b7 Specifies the 1 SO B7 size: 88 nmby 125 nm as
defined in I SO 216
i so- b8 Specifies the SO B8 size: 62 nmby 88 nm as
defined in I SO 216
i so-b9 Specifies the 1SO B9 size: 44 nmby 62 nm as
defined in 1 SO 216
i so-b10 Specifies the 1 SO B10 size: 31 nmby 44 nm as
defined in 1 SO 216
na-letter Specifies the North Arerican letter size:
8.5 inches by 11 inches
na- | egal Specifies the North Amrerican | egal size:
8.5 inches by 14 inches
executive Specifies the executive size (7.25 X 10.5
in)
folio Specifies the folio size (8.5 X 13 in)
i nvoi ce Specifies the invoice size (5.5 X 8.51in)
| edger Specifies the |l edger size (11 X 17 in)
quarto Specifies the quarto size (8.5 X 10.83 in)
i so-c3 Specifies the 1SO C3 size: 324 mm by 458 nm
as defined in I SO 269
i so-c4 Specifies the SO C4 size: 229 mm by 324 nm
as defined in I SO 269
i so-c5 Specifies the 1SO G5 size: 162 nm by 229 nm
as defined in I SO 269
i SO-Cc6 Specifies the 1SO 6 size: 114 mmby 162 nm
as defined in I SO 269
i so- Specifies the | SO Designated Long size: 110
desi gnat ed- mm by 220 nmas defined in | SO 269
[ ong

na- 10x13- envel ope

Specifies the North Amrerican 10x13

na- 9x12- envel ope

size: 10 inches by 13 inches

Specifies the North Amrerican 9x12 si ze:

Hast i ngs,

9 inches by 12 inches

Herriot, |saacson
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na- nunber - 10-
envel ope

na- 7x9- envel ope

Specifies the North American nunber 10
busi ness envel ope size: 4.125 inches by
9.5 inches

Specifies the North American 7x9 inch

na- 9x11- envel ope

envel ope size
Specifies the North American 9x11 inch

na- 10x14- envel ope

envel ope size
Specifies the North Arerican 10x14 inch

na- nunber - 9-
envel ope
na- 6x9- envel ope

envel ope size

Specifies the North American nunber 9
busi ness envel ope si ze

Specifies the North American 6x9

na- 10x15- envel ope

envel ope size
Specifies the North Amrerican 10x15

nonar ch- envel ope

envel ope size
Specifies the Mnarch envel ope size

(3.87 X 7.5 in)

Specifies the engi neering A size:
8.5 inches by 11 inches
Specifies the engi neering B size:
11 inches by 17 inches
Specifies the engi neering C size:
17 inches by 22 inches
Specifies the engi neering D size:
22 inches by 34 inches
Specifies the engi neering E size:
34 inches by 44 inches

es the JIS BO size: 1030mm x 1456nmm

es the JIS Bl size: 728mm x 1030nm

es the JIS B2 size: 515mm x 728nmm

es the JIS B3 size: 364mm x 515mm

es the JIS B4 size: 257mm x 364nm

es the JIS B5 size: 182mm x 257mm

es the JIS B6 size: 128mm x 182nmm

es the JIS B7 size: 91lmmx 128nmm

es the JIS B8 size: 64nm x 91mm

es the JIS B9 size: 45nm x 64mm

a
b

c

d

e

jis-b0 Speci fi
jis-bl Speci fi
jis-b2 Speci fi
jis-b3 Speci fi
jis-b4d Speci fi
jis-b5 Speci fi
jis-b6 Speci fi
jis-b7 Speci fi
jis-b8 Speci fi
jis-b9 Speci fi
jis-bl0 Speci fi

es the JIS BIO size 32mnm x 45mm

6.2.7.2 finishing (type2Enum

This attribute identifies the finishing operation that the Printer
shoul d apply to each copy of the printed document. —Exanptes—inelude-

NOTE - The effect of this atttribute on jobs and docunents is

controlled by the fil es-are-one-docunent and files-are-interl eaved

job attributes.

deBry, Hastings, Herriot,
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Standard values for this attribute are:

none
stapl e

st apl e-t op-
I eft

st apl e-bott om
I eft

st apl e-t op-
right

st apl e-bott om
right

saddl| e-stitch

edge-stitch

punch

cover

bi nd

Performno finishing.

This indicates that staples are to be used
to bind the docunent. The exact nunber and
pl acement of the staples is site-defined;
ot her finishing object attributes rmay be
included to provide this information

This indicates that one or nore staples
shoul d be placed on the top | eft corner of
t he docunent

This indicates that one or nore staples
shoul d be placed on the bottomleft corner
of the docunent

This indicates that one or nore staples
shoul d be placed on the top right corner
of the docunent

This indicates that one or nore staples
shoul d be placed on the bottomri ght
corner of the docunent

This indicates that one or nore staples
(wire stitches) are to be used to bind the
docunent along the mddle fold. The exact
nunber and pl acement of the stitches is

si te-defined.

This indicates that one or nore staples
(wire stitches) are to be used to bind the
docunent al ong one edge. The exact nunber
and pl acement of the staples is site-
def i ned.

This indicates that holes are required in
the finished docunent. The exact nunber
and pl acement of the holes is site-defined
The punch specification nay be satisfied
(in a site- and inpl enentati on-specific
manner) either by drilling/punching, or by
substituting predrilled nedia.

This value is specified when it is desired
to select a non-printed (or pre-printed)
cover for the document. This does not

suppl ant the specification of a printed
cover (on cover stock medium by the
docunent itself.

This indicates that a binding is to be
applied to the docunent; the type and

pl acement of the binding is site-defined.

6. 2. 7.3 nunber-up (type3Enun

This attribute specifies the nunber of source page-inmages to inpose

upon a single side of an instance of a sel ected nmedi um

deBry,

Hast i ngs,

Herri ot,

| saacson
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1356 In general, only certain nunmeric values are valid for this attribute
1357 and the val ue "none", depending upon the Printer i npl ementation to
1358 which the print-request is directed. Standard values are: "none",
1359 1t t2t, "4t
1360 This attribute primarily controls the translation, scaling and
1361 rotati on of page inages, but a site may choose to add enbel | i shnents,
1362 such as borders to each | ogical page. The value "none" shall not
1363 i ncl ude any enbel li shnents and shall place one |ogical page on a
1364 single side of an instance of the sel ected medi umw t hout any
1365 translation, scaling, or rotation

hone Perform-neo—tinshing—See 9-1+2—
1366

1367 6.2.7.4 sides (type2Enun)

1368 Thi s attrlbute speC|f|es Mhe%heF—%he—deeaﬁeﬂ%—sheu#d—be—pFkﬂked—kn——
1369 : i i e

1370 %dup#e*}——%—s%ded—she%%—b%nd%ﬂg—edge—e%uﬁb#e}———hom1source page i mages
1371 are to be inposed upon the sides of an instance of a sel ected nedi um
1372 The standard val ues are: 1-sided, 2-sided-|ong-edge, 2-sided-short-
1373 edge.

1374 1-si ded i nposes each consecutive source page-image upon the sane side
1375 of consecutive nedi a sheets.

1376 2-si ded-| ong- edge i nposes each consecutive pair of source page- i nage
1377 upon front and back sides of consecutive nedia sheets, such that the
1378 orientation of each pair of source-pages on the nedi umwoul d be

1379 correct for the reader as if for binding on the long edge. This

1380 imposition is sonetines called "dupl ex".

1381 2-si ded-short - edge i nposes each consecutive pair of source page-inmage
1382 upon front and back sides of consecutive nedia sheets, such that the
1383 orientation of each pair of source-pages on the nmedi umwoul d be

1384 correct for the reader as if for binding on the short edge. Thi s
1385 imposition is sonetines called "tunbl e" or "head-to-toe"

1386 | ssue: How does sides interact with portrait vs. |andscape and

1387 rever se-| andscape docunents?

1388 6.2.7.5 copies ( positivelnteger)

1389 This attribute specifies the nunber of copies of the job to be

1390 printed. If this attribute is unspecified —ts—defautt—valueis—1—
1391 €opy— by both the client and the Printer's Job Tenplate, its default
1392 val ue shall be 1.
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1393 NOTE - The effect of this atttribute on jobs and docunents is
1394 controlled by the fil es-are-one-docunent and files- are-interleaved
1395 job attributes.

1396 6.2.7.6 printer-resolution-select ( positivelntegerC oss)

1397 This attribute specifies the resolution that the Printer should use.

1398 The syntax allows a single integer to specify the resolution or a

1399 pair of integers to specify the resolution when the x and y

1400 dimensions differ. Wen two integers are specified, the first is in

1401 the x direction, ie., inthe direction feof the shortest dinension of |
1402 the nedium so that the value is independent of whether the printer

1403 feeds | ong edge or short edge first. -

1404 6.2.7.7 print-quality (type2Enum

1405 This attribute specifies the print quality that the Printer shoul d
1406 use.

1407 The standard val ues are:

1408 draft Lowest quality available on the printer

1409 nor mal Normal or intermediate quality on the printer

1410 hi gh H ghest quality available on the printer

1411

1412

1413 6. 2. 7.8 page-sel ect ( positivel ntegerRange)

1414 This attribute specifies the pages in the docunent that the Printer
1415 shall use. This attribute is unlikely to be useful for jobs with nore
1416 than one docunent or in Job Tenplates. If this attribute is

1417 unspecified, then the Printer printsshall print all pages in a |
1418 docunent .

1419 6.2.7.9 files-are-one-docunent ( Bbool ean)

1420 This attribute is relevant only if a job consists of two or nore

1421 docunents. It controls finishing operations, job-sheet placenent, and
1422 the order of docunments when the copies attribute exceeds 1

1423 If the files for the job are a and b and this attribute is true, then
1424 files a and b are treated as a single docunment for finishing

1425 operations. Also, there will be no slip sheets between files a and b
1426 If nmore than one copy is made, the ordering nust be a, b, a, b,

1427 The attribute files-are-interleaved is ignored.

1428 If the files for the job are a and b and this attribute is false or
1429 unspecified by both the client and the Printer's Job Tenplate , then
1430 each file is treated as a single document for finishing operations.
1431 Also, a client may specify that a slip sheet be between files a and
1432 b. If nmore than one copy is made, and the attribute fil es-are-
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interl eaved fal se or unspecified, .
nore than one copy is made, and the attribute files-are-interl eaved

true, the ordering is a, b, a, b,

6.2.7.10 files-are-interleaved ( Bbool ean)

IPP/1.0

the ordering is a, a, b, b,

This attribute is used in conjunction with fil es-are-one-docunent
(g.v.).

| 6.2.8 Attributes for Conversion of Text

dient/End User)

The client shall specify these attributes to control fornatting for

and HTM. Files (Set by

‘ text documents or HTM. docunents.

A client need not specify these attributes for other types of

docunent s,

such as Post Script or PCL.

6.2.8.1 width (cardinalUnits)

This attribute specifies the media width for the docunent in
characters.

6.2.8.2 length ( cardinal Units)

This attribute specifies the media length for the docunent in
characters.

6.2.8.3 left-margin ( cardinal Units

This attribute specifies the left-margin for the docunment in
characters.

6.2.8.4 right-margin ( cardinal Units)

This attribute specifies the right-margin for the docunent in
characters.

6.2.8.5 top-margin ( cardinal Units)

This attribute specifies the top-margin for the docunent

6.2.8.6 bottommargin ( cardinal Units)

in lines.

I f

—+H—the—elent—dees—hot—speeci-fy—any—

This attribute specifies the bottomnmargin for the document in |ines.
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1494
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6.2.8.7 repeated-tab-stops ( cardinal Units)

This attribute specifies the tab stops for the docunent in
characters

6. 2.8.8 header-text (string)

This attribute specifies the header text for the documnent.
6.2.8.9 footer-text (string)

This attribute specifies the footer text for the documnent.

6. 2. 8. 10 nunber - pages ( bool ean)

This attribute specifies that the pages should be nunbered in t he
docunent .

6.2.8.11 default-font (string)

This attribute specifies the font to use for all text in the
docunent .

6.2.8.12 font-size ( cardinal Units)

This attribute specifies the font-size in points for text in the
docunent. The value of this attribute affects the size of the other
text attri butes.

If this attribute is omtted and the Printer's default Job Tenpl ate
does not contain this attribute , the Printer shall assune a val ue of
10. A value of 10 with a fixed pitch font, shall produce 12
characters per inch in the horizontal direction and with 6 |ines per
inch in the vertical direction

52 513 nurser—sages—{Eoclean—

. Ly Y I | houldt I . I
doctirant—

ot ault_ g . ) Y he :
aH—text—+n—the docurrent—

6. 2.8.13 defaul t-code-set (type3Enum

This attribute specifies the code-set in which the docurment is
encoded.

6.2.8.14 content-orientati on (type2Enun)

This attribute specifies the orientation of the docunent. ‘

Novenber
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1495 The standard val ues are :

portrait The page orientation such that the sides
are longer than the top when the page is
held in the intended human reading
orientation

| andscape The page orientation such that the sides
are shorter than the top when the page is
held in the intended human readabl e
orientation. Landscape is defined to be a
rotati on of the page by +90 degrees with
respect to the medium (i.e. anti-clockw se)
fromthe portrait orientation
NOTE — The +90 direction was chosen because
sinple finishing on the long edge is the
sane edge whether portrait or |andscape

reverse- The page orientation defined to be a

portrait rotati on of 180 degrees with respect to
portrait

reverse- The page orientation defined to be a

| andscape rotati on of 180 degrees with respect to

| andscape. Landscape is defined to be a
rotati on of the page by -90 degrees with
respect to the medium (i.e. clockw se) from
the portrait orientation
NOTE — Rever se-| andscape was added because
sone applications rotate | andscape -90
degrees fromportrait, rather than +90
degr ees.

1496

1497 6.2.9 Job Resource Attributes (Set by the programthat produces or
1498 senses the PDL)

1499 A program deseri-bedbeloew(described below) shall add these

1500 attributes, which describe the resources needed to print the job.
1501 A Printer nay use these attributes to validate and schedul e the
1502 print-job without interpreting the contents of the docunent. This
1503 provi des the opportunity for a Printer to support a broad set of
1504 docunent formats yet still support fast efficient scheduling and
1505 val idati on of each job.

1506 |

1507 The client/end user shall not specify these attributes. Instead, it
1508 is the duty of the programthat translates the docunent to the

1509 | printer's PDL (or analyzes it) to add these attributes s and their
1510 values to the job. Such a program nay execute at a nunber of

1511 different points in time:
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1. The program produces a final formdocunent and stores ++t hese

resource attributes in a file before the end-user submts the
print job.

2. The program produces a final formdocunment data streamwhen the

end-user specifies "Print" to the application program( e.g.
Wndows (D driver).

3. The program running in the context of the Printer or server
translates a revisable or final formdocument into a PDL that the
prater-out put devi ce under st ands.

If any of these attributes is unspecified, the Printer shall assune

that the all resources required by the docurment of the type specified

by the mssing attributes are ready, ie., are available to the
Printer and/or output device w thout human intervention

These attributes may be unspecified if the translation programfails
to provides such values, or if no translation occurs (e.g. the
docunent is a PostScript docunent.

Note: The Printer does not use these attributes during the actua
printing of a docunent.

Note: these attributes allow nore than one val ue wherever it is
possible for a job to specify nore than one value of the
corresponding job attribute, possibly by enbedded instructions.

The client may specify these attributes in: Get-Attributes and Cet-
Jobs.

See the section on job production attributes for an expl anati on of
how the job resource attributes differ fromthe job production
attributes.

6.2.9.1 docunent-format s-used (1#type2Format)

This attribute identifies the document formats needed to print the
docunent (s) in this job.

A format consists of two elenents, a nane and a version. The |atter
el ement is optional

The syntax is for type2Format:

name [ "/" version ]
Exanpl es include: PostScript, PostScript/2.0 and PCL/5e

Not e: The version conponent is optional
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1547 The names shall be registered with | ANA as "printer |anguages"
1548 followi ng the procedures established by the Printer MB (currently
1549 proposed as an | TEF standard by RFC 1759).

1550 6.2.9.2 fonts-used (1#string)

1551 This attribute identifies the font resources used in the document(s)
1552 in the job.

1553 6. 2. 9.3 code-sets-used (1#type3Enunj

1554 This attribute identifies the code-sets used in the docunent(s) in
1555 the Job. This attribute is relevant only for files that are not in
1556 ASCl 1, such as text files and possibly PCL files. PostScript files
1557 are always ASCII. Normally there is at nost 1 code-set.

1558 Standard val ues are defined in the section specifying the default-
1559 code-set attribute.

1560 6. 2. 9.4 nedi a-used (1#t ype2Enun)

1561 This attribute identifies the media, nedia-sizes, input-trays or
1562 el ectronic forms needed to print the docunent(s) in the job.
1563 Standard values for this attribute are defined in the section
1564 speci fying the nediumsel ect attribute.

1565

|
1566 6.2.9.5 sides-used (type2Enun

1567 This attribute specifies whether a job needs 1-sided, 2-sided-Iong-

1568 | bi-rding—edge;—or—2-sided-shert—bi-nrding—edge, or 2-sided-short -edge
1569 printing.

1570 Standard values for this attribute are defined in the section
1571 specifying the sides Job attribute.

1572 6.2.9.6 print-quality-used (type2Enun

1573 This attribute specifies what print quality the job needs.
1574 Standard values for this attribute are defined in the section
1575 specifying the print-quality attribute.

1576 6.2.9.7 finishing-used (type2Enum

1577 This attribute specifies what finishing the job needs.
1578 Standard values for this attribute are defined in the section
1579 specifying the finishing attribute.
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6.2.9.8 printer-resolution-used ( positivelntegerOossState)
This attribute specifies what resolution the job needs.

The interpretation of the values for this attribute are defined in
the section on printer-resolution-select Job attribute.

6.2.9.9 total-job-octets ( positivelnteger)
This attribute specifies the total size of the job in octets. This
attribute is the first of three that a translati on programcan use to
specify the size of a job.

6.2.9.10 job-inpression-count ( positivelnteger)
This attribute specifies the total size of the job in inpressions.

6.2.9.11 job-nedi a-sheet-count ( positivel nteger)

This attribute specifies the total size of the job in nedi a-sheets.

. . . o e
jobn-the-eurre Elsehedr!ed o des I Fof—et-eieney .kt sFenIy
reguests—thi-s—att+ribute—

6. 2. 10 Nunber of Documents (Set by GHentPrinter)

This group contains a single attribute which specifies the nunber of
docunents in the job.

The Printer sets the value of this att ribute dependi ng on the nunber
of docunents that the client supplies in the Print operation. The
client shall not specify this attribute +nPHnrt—and(directly) in
Print, but may specify this attribute in: Get-Attributes and CGet-
Jobs.

6. 2.10.1 nunber-of -docunents ( positivel nteger)
This attribute specifies the nunber of docunments in the job. Each
docunent shall contain its own set of document content attributes
descri bed bel ow.

6.2.11 Docunent Data (Set by a dient/End User)

This group of attributes describes the docunment data for the job.
These attributes al so i nclude the docunment data or reference it.

Novenber
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1612 Al job attributes in other sections of this document occur only once
1613 per job and apply to all docunents in a job.

1614 The client may specify docunent-data attributes in Print. The client
1615 must specify either the docurment-URL or docunent-content in Print.
1616 Except for document-content, the client nmay specify docunent-data
1617 attributes in: Get-Attributes, and Get-Jobs.

1618 6.2.11.1 docunent-format (type2Fornmat)

1619 This attribute identifies the docunment format of this docurent.

1620 If the client does not specify this attribute, then the Printer shall
1621 attenpt to deternine the format in order to decide if the docunent
1622 data needs to be transl ated. The version conmponent is optional.

1623 ‘ 6.2.11.2 docunent-nane ( rarestring)

1624 This attribute contains the name of the docurment used by the client
1625 toinitially identify the docunent.

1626 ‘ 6.2.11.3 docunent-URL ( rareurl)

1627 This attribute contains the URL of the docunent if the client
1628 ‘ specified the docunent with a URL.

1629 If this attribute is specified, then docunent-content shall be
1630 unspeci fi ed.

1631 6. 2.11.4 docunent-content ( octetString)

1632 This attribute contains the actual contents of the docunent.

1633 If this attribute is specified, then docurment-URL shall be

1634 unspeci fi ed.

1635 This attribute shall be used during the transm ssion of the Print
1636 operation over a network. A Printer shall save the document data to a
1637 file and reference it with the docunent-URL —er—decurent—path-

1638 att+ribute. A CGet-Attribute or Get-Jobs operation shall always find
1639 that this attribute is unspecified.

1640 6.3 (peration Attributes (Set by dient)

1641 NOTE: These attributes have just been introduced and they are not as
1642 stable as the attributes in the other sections. Sonme work is still
1643 needed to show the rel ationship between these attributes, job

1644 attributes, printer attributes, and authenticati on and authori zati on.
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The client shall set these attributes and associate themw th an
operation rather than an object.

It is intended that a client programrather than an end-user has
control over the setting of these values so that they cannot be
easily forged.

6. 3.1 operation-|ocal e (type3Local e)

This attribute identifies the locale of the client. The Printer uses
this attribute to determne the |ocal e of (1) messages in the result
of the operation —e+, (2) in errors returned by the operation or (3)
notification events sent to the submtter.

The standard values are defined in the section on the job-locale
attribute

If an operation does not specify this attribute, the Printer shall
assune that the operation has the same |ocale as the Printer

6. 3.2 operation-notification-address ( url)

This attribute identifies—the-specifies both the address and mechani sm
for delivery of events. |If the URL has a " mailto:" scheme, then
email is used and the rest of the URL is used as the enail address.

If the URL has a " http:" schene, then an HITP APPEND net hod is used

to add HTM. formatted events to the end of athe specified HTM file.

6. 3. 3 operation-user-nanme (nane)
This attribute identifies the nost authenticated end — user name that
the client can supply. This nane identifies the end — user perform ng
the operation

This val ue shall be set by the systemrather than the end-user in
order to mnimze the chance of forgery.

6. 3.4 operation-host-nanme (nane)
This attribute identifies the nost authenticated host nane that the
client can supply. This nane identifies the host fromwhich the
operation cormes.

This val ue shall be set by the systemrather than the end-user in
order to mnimze the chance of forgery.

6.4 Printer Attributes (Set by the Adm nistrator)
A printer object may be realized in either a Print Server or Qutput

Device. Note: How these attribute are set by an Administrator is
out si de the scope of this specification
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1681 A Printer (hject in an Qutput Device contains a set of printer object
1682 attributes that represent an Qutput Device capable of rendering a
1683 docunent in visible form Exanples include el ectronic and el ectro-
1684 mechani cal printers such as laser printers, ink-jet printers, and
1685 various kinds of inpact printers, but may include other types of

1686 out put devices such as mcrofiche imagers and plotters as well.

1687 | A Printer hject in a Print Server that—suppH-es-may supply queuing,
1688 spool ing, and scheduling for an Qutput device that does not queue or
1689 spool .

1690 A Print Server, in the nost common case, controls exactly one

1691 downstream Qut put Device. The Print Server's Printer object has

1692 attri butes whose values are the same as those of the Printer object
1693 in the downstream Qut put Devi ce.

1694 A Printer (hject in a Print Server eentailnsnmay contain a set of
1695 printer object attributes that are the union of the Printer objects
1696 in the downstream Qut put Devices. This object extends the

1697 capabilities of an Qutput Device. For exanple, an adm nistrator

1698 m ght define a single Print Server to represent all of the CQutput
1699 Devi ces of the sanme type and capability in a single |ocation,

1700 associated with a particular server. A end user would nornally send
1701 | aprint-job to a Print Server —, and allowthe Print Server to assign
1702 the job to a particular Qutput Device based on the relative | oad and
1703 availability of the printers under its control, thus providing a | oad
1704 bal anci ng service. However, nothing precludes an adnministrator from
1705 configuring a print systemso that a n end user can send a print-job
1706 directly to an Qut put —Bevice—

1707 APHnt—Server—intheHest—conmBhr—ease—controls—exactby—one—

1708 dewnstream-Cutput—DPevi-ee—TFhePrint—Server—sPrinter—objeet—has—
1709 attrbutes—whese—valbues—arethesare—asthese—ofthe Printer—oblect——
1710 i Devi ce.

1711 The attributes defined in this section provide information about a
1712 particular Printer.

1713 6.4.1 printer-nane (name)

1714 This attribute uniquely identifies the printer on its host.
1715 6.4.2 printer-location (string)

1716 This attribute identifies the location of this printer.
1717 6.4.3 printer-nodel (string)

1718 This attribute identifies the make and nodel of the printer.
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6.4.4 printer-types (type2Enum

IPP/1.0

This attribute identifies the marking technol ogy of the printer

The standard value s for this attribute are the descriptive nanes

speci fied by |1 SO DPA whi ch have correspondi ng
nurreri c val ues assigned by the Printer MB (RFC 1759). .

standard val ues are:

ot her

unknown

el ect r ophot ogr aphi c- LED
el ect r ophot ogr aphi c-

| aser

el ect r ophot ogr aphi c-

ot her

i mpact - novi ng- head- dot -
matri x-9-pin

i mpact - novi ng- head- dot -
mat ri x- 24-pin

i mpact - novi ng- head- dot -
mat ri x- ot her

i mpact - novi ng- head-
full y-formed

i mpact - band

i mpact - ot her

i nkj et - aqueous
inkjet-solid

i nkj et - ot her

pen

t hermal -t ransfer
thernal -sensitive

t hermal - di f f usi on

t her mal - ot her

el ectro-erosion

el ectro-static

phot ogr aphi c- m crof i che
phot ogr aphi c-

i magesetter

phot ogr aphi c- ot her

i on- deposi tion

E- beam

typesetter

6.4.5 printer-state (typelEnun

This attribute identifies the current state of the printer
The pr ot ocol
however a Printer shal

be set by the Printer
st at es,

enum synbol i ¢ and
These

QG her than the standard val ues
Unknown printer type

el ect r ophot ogr aphi ¢ LED

el ect r ophot ogr aphi c | aser

ot her el ectrophot ogr aphi c
9-pin inpact novi ng head dot
matrix

24-pin inpact noving head dot
matrix

nei ther 9-pin nor 24-pin noving
head dot matrix

fully formed i npact novi ng head

i mpact band

i mpact ot her
aqueous i nkj et
solid inkjet
ot her inkjet
pen
thermal transfer

thermal sensitive

thermal diffusion

ot her thermal

el ectro-erosion

el ectro-static
phot ogr aphi ¢ m crofi che
phot ogr aphi ¢ i magesetter

ot her phot ogr aphi c
i on deposition

E- beam

typesetter

and shal
support all
only generate the printer states

whi ch are appropriate for the particul ar inplenentation
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The followi ng standard val ues are defi ned:

deBry,

unknown
ide
printing

needs-
attention

paused

shut down

job-start-

wai t

j ob- end- wai t

j ob- passwor d-
wai t

needs- key-
oper at or

connect i ng-

to-printer

ti ned- out

Hast i ngs,

Herri ot,

The printer state is not known, or is
indeterm nate, or is not returned by the
operation

The printer is ready to accept jobs,
none have been scheduled on it.

The printer is currently printing a job

The printer needs human attention (no
special skills required). This state
typically includes addi ng paper, clearing a
jam changing the nedium etc.

The operator has (tenporarily) paused the
printer, by means outside the scope of
thi-s| PP

but

V1. 0.
The printer has been taken out of service,
(for along time), whether for repairs or
others reasons. The printer's message
generic attribute may be used to record a
reason and estinmated time for return to
service
The currently processing job was started
with the job-start-wait attribute set, and
is awaiting operator intervention or time-
out .
The currently processing job was started
with the job-end-wait attribute set, and is
awai ti ng operator intervention or time-out.
The currently processing job was started
with the job-password attribute set, and is
awai ting the operator or user to enter the
password supplied by the job-password
attribute
The printer needs the attention of a key
operator. Key operator functions are
printer-specific, but typically include
addi ng toner or devel oper, or attending to a
hardware faul t.
The server has schedul ed a job on the
printer and is in the process of connecting
to a shared network printer (and may not be
able to actually start printing the job for
an arbitrarily long time depending on the
usage of the printer by other servers).
The server was able to connect to the
printer (or is always connected), but was
unable to get a response fromthe printer in
the time specified by the printer's printer-
timeout-period attribute.
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1733 6.4.6 printer-state-message (string)

1734 This attributes specifies a message that gives further information
1735 about the current printer state and shall be set by the Printer.

1736 6. 4.7 nmessage (string)

1737 This attribute provides a nessage froman operator, system

1738 admnistrator or "intelligent" process to indicate to the end user
1739 information or status of the printer, such as why it is unavail able
1740 or when it is expected to be available. —

1741 6.4.8 printer-job-tenplates (1#url Defaul t)

1742 This attribute identifies the UL of each of the Job Tenpl ates that
1743 this Printer is associated with and the one Job Tenplate this Printer
1744 uses as its default for supply job attributes that the client onts.
1745 There shall be only one value with the default qual ifier. Qher
1746 Printers can be associated with the sane Job Tenpl at es.

1747 The syntax is:

1748 url [ ":" default ]

1749 6.4.9 local e (type3Local e)

1750 This attribute specifies the locale that the Printer operates in.
1751 The standard values are defined in the section on the job-locale
1752 attribute.

1753 6.4.10 notification-events ( 1#type2Enum

1754 This attribute specifies the events on whose occurrence the Printer
1755 shoul d notify those addresses specified by the notificati on-addresses
1756 attribute.

1757 If the attribute is unspecified —er—enpty-, the Printer does not

1758 performnotification, though the Printer still checks the job's

1759 notification-events attribute.

1760 In this attribute, job-problemand printer-problem have the same

1761 nmeani ng.

1762 The standard values are defined in the section on the job's

1763 notification-events attribute.

1764 NOTE - This attribute is intended to notify operators, not end-users. ‘
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6.4.11 notification-addresses ( #nawel#url )

This attribute specifies the ematHlnethod and addresses to which the
Printer shoul d send nessages when events specified by the
notification- —events attribute occur

If the attribute is unspecified —er—enpty-, the Printer does not
performnotification, though the Printer still checks the job's
notification-events attribute

NOTE - This attribute is intended to notify operators, not end-users.

6.4.12 end-user- acl ( 1#nane)

This attribute specifies the end users who are allowed to print on
the Printer.

| If the attribute is unspecified —er—enpty, the Printer all ows anyone
to print.

6.4.13 maxi mumprinter-speed ( positivelntegerunits)

units of pages per mnute, inpressions per mnute, |lines per mnute,
and characters per mnute . A job cannot control a Printer's speed,
but a Printer Browser can use printer speed as a criteria.

‘ This attribute indicates the maxi mumprinter speed of the Printer in

The standard units are a type2Enum and ar e: ppm ipm spm |pm cps
‘ 6.4.14 fonts-substitutions ( 1#stringPair)

This attribute specifies an appropriate substitute for a font that is

advertised as supported in the fonts-supported attribute, even though

the Printer doesn't actually have the font avail abl e.

This attribute consists of a set of font pairs: a font nane and the
font to use instead.

If this attribute is unspecified, the Printer does not perform any
font substitutions.

6. 4.15 fonts-supported (1#stringState)

This attribute identifies the font resources supported by this
printer and indicates the state of readi ness for each font.

The standard names are defined in the section on default-font.

Each itemin the list contains the pair consisting of a font nane and
a state indicating the font's readi ness state.
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1798 6. 4.16 medi a-supported (1l#nameSt ate)

1799 This attribute identifies the media, nedia-sizes, input trays, and
1800 el ectronic forms supported by this printer, and indicates the state
1801 of readiness for each medi um resource.

1802

1803 Fhrere—+ay—befust—twe—states—ready—andneeds—instal--hg—or—there—
1804 ray—be—athirdstate—needs—purchastng—

1805 The standard names are defined in the section on the section on the
1806 nmedi um sel ect.

1807 Standard states are: not-ready, on-order, and special-order. The
1808 omssion of a state shall indicatet hat the nediumis ready, i.e.
1809 can be used wi thout hunman intervention.

1810 6. 4.17 docunent-formats-supported (1#t ype2Fornat St at e)

1811 This attribute identifies the docunent-formats, including the

1812 docunent - f or mat - ver si ons, supported by the Printer. This set includes

1813 both the formats that are native to the Printer and those fornats

1814 that the Printer can translate to one that is native to the Printer

1815 Fromthe client's point of view, this set contains all formats in

1816 whi ch docunents can be subnitted to this Printer

1817 Proprietary docurment format identifiers, and versions are assigned by

1818 the owners of those formats. ‘
1819 The state of readiness for each fornmat is al so included, though al

1820 formats should normal |y al ways be ready.

1821 6. 4. 18 nunbers-up-supported (1# pesitivelnteger—type3EnumsSt ate) ‘

1822 This attribute identifies the nunber-up val ues supported by this
1823 printer..

1824 The state of readi ness for each nunber-up value is also included,
1825 t hough al |l nunber-up conversions shoul d al ways be ready.

1826 6.4.19 finishings-supported ( 1#type2Enuntt ate)

1827 This attribute identifies the finishing operations supported by this
1828 Printer and states of readi ness for each finishing.

1829 The standard finishing objects are defined in the section on the
1830 finishing Job attribute.
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6. 4. 20 sides-supported (1#type2Enuntt at e)

This attribute indicates the values of the sides attribute supported
by this printer and the states of readi ness of each val ue.

The standard values are defined in the section on the sides
attribute

6.4.21 print-qualities-supported (1#type2Enuntt at e)
This attribute indicates the values of the printer-quality attribute
supported by this printer and the states of readiness for each print-
qual ity val ue.
The standard values are defined in the printer-quality attribute.

6.4.22 printer-resol utions-supported (1#positivelnteger O ossState)

This attribute indicates the values of the printer-resol ution-select
attribute supported by this printer and their states of readiness.

The state of readiness for each printer resolution is also included,
though normally all printer-resolutions shoul d al ways be ready.

The syntax is discussed in the section on the printer-resol ution-
select attribute.

6. 4. 23 code-sets-supported (1#type3Enuntt at e)

This attribute indicates the values of the default-code-set attribute
supported by this printer and the states of readiness for each code-
set.
The standard val ues are defined in the default-code-set attribute.

‘ 6.4.24 off-peak-tinmes-supported ( 1#type3Enuntt ate)
This attribute indicates the values of the job-print-off-peak
attribute supported by this printer and the states of readi ness for

each val ue.

If this attribute is unspecified, then the Printer has no of f-peak
‘ peri ods.

The standard val ues are defined in the section on the job-print-off-
‘ peak Job attribute.

Note: this docunent does not define how an adm ni strator associ ates
the of f-peak nanes with actual tine periods.
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1863 6.4.25 events-supported ( 1#type2Enuntt ate)

1864 This attribute indicates the values of the job and printer

1865 notification-events attribute supported by this Printer and the

1866 states of readiness for each val ue.

1867 If this attribute is unspecified, then the Printer does not support

1868 notification. ‘
1869 The standard values are defined in the section on the notification-

1870 events attribute.

1871 6. 4. 26 |ocal es-supported (1#type3lLocal eSt ate)

1872 This attribute indicates the values of the job-locale attribute

1873 supported by this Printer and the states of readiness for each val ue.
1874 The standard values are defined in the section on the job-locale
1875 attribute.

1876 6. 4.27 job-sheets-supported ( 1#type3Enuntt ate)

1877 This attribute identifies the job-sheet val ues supported by this

1878 printer, and the state of readiness for each job-sheet.

1879 To allow no job sheets, the systemadm nistrator shall include the

1880 val ue nere"none" as a value for this attribute. The client specifies

1881 that there are no job sheets by using the val ue Aenre" none" as the

1882 val ue of the job-sheets attribute.

1883 If the job-sheets attribute is not specified or contains a val ue

1884 which the Printer does not support, then the server shall select from
1885 anmong the values of this attribute. The server shall not select the

1886 val ue nere"none" unless it is the only value specified for the job-

1887 sheet s-supported attribute.

1888 NOTE — +Wen the client supplies a value other than "none", i tis |
1889 preferable for the server to produce sonme job jobsheet, even if not

1890 the desired one, rather than produce none at all or reject the job.

1891 |
1892 6. 4. 28 maxi mum copi es ( positivel nteger)

1893 This attribute indicates the maxi mum nunber of copies of a documnent

1894 that can be rendered by this printer in a single print-job.

1895 If the attribute is unspecified —er—has—a—value—of0-, there is no

1896 [imt on the maxi mum nunber of copies for this Printer
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1897 6. 4.29 maxi mumjob-octets ( positivel nteger)

1898 This attribute indicates that the Printer shall accept a job only if
1899 its size in octets is less that the value specified by this

1900 attribute.

1901 | If the attribute is unspecified —er—has—a—value—-of—0-, there is no
1902 [imt on the size of a job in octets.

1903 6. 4. 30 maxi mum i npressi ons ( positivelnteger)

1904 This attribute indicates that the Printer shall accept a job only if
1905 its sizeininpressionis less that the value specified by this
1906 attribute.

1907 | If the attribute is unspecified —er—has—a—value—-of—0-, there is no
1908 [imt on the size of a job in inpressions.

1909 6. 4. 31 maxi mum nedi a- sheets ( positivel nteger)

1910 This attribute indicates that the Printer shall accept a job only if
1911 its size in media-sheets is less that the value specified by this
1912 attribute.

1913 | If the attribute is unspecified —er—has—a—value—-of—0-, there is no
1914 [imt on the size of a job in nedia-sheets.

1915 6. 4.32 maxi mumjob-retention-period ( deltaTinme)

1916 This attribute indicates that when the Printer accepts a job, the
1917 retenti on period nmust not exceed the value of this attribute.

1918 G herwise, the Printer sets the job's retention-period to the val ue
1919 of this attribute.

1920 If this attribute is unspecified, then the Printer places no limt on
1921 the retention tine.

1922 6. 4. 33 maxi mumend-user-priority (typelEnum

1923 This attribute indicates that when the Printer accepts a job, the
1924 job-priority must not exceed the value of this attribute. O herwi se,
1925 the Printer sets the job's job-priority to the value of this

1926 ‘ attribute.

1927 If this attribute is unspecified, then the Printer places no limt on
1928 ‘ the job-priority —tme—.

1929 The standard values are defined in the section on the job-priority
1930 attribute.
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6. 4. 34 queued-j ob-count ( pesitivelnteger—cardi nal )

This attribute contains a count of the nunber of jobs that are either
pendi ng and/ or processing and shall be set by the Printer . ‘

6. 4. 35 schedul i ng-al gorithm (type3Enunj

This attribute indicates the current scheduling algorithmfor this
Pri nt er : " n - n H 1 - n H H 1
Standard val ues are: "none", "snmallest-job-first",

"time -received" .

6.5 Job Tenpl ates

The attributes for a Job Tenpl ate can be any of the Job object
attributes defined in the sections:

Job Sheet Attributes
Notification Attributes
Job Scheduling Attributes
(except job-print-after)
Job Production Attributes
(except page-sel ect)
Attributes for Conversion of Text and HTM. Fil es

6. 6 Conf or mance

A conformng inplenmentation shall inplenment all operations, objects
and attributes defined in this docunent. i j-ei
I bie. b X G I . . .

Al so, for the core set of attributes listed in this specification, it
is not required that a conform ng server support all (standard)
values of all supported attributes. For exanple, it is not required
that a printer inplenment all finishing nmethods indicated by the
standard val ues.

The explicit requirenment of the term"supported', with respect to one
of the attributes that deal with printer functions or resources, is
that the server shall recognize the attribute and those val ues that
are supported, and shall be able to respond to a query about which
val ues that printer does, in fact, support.

IPP is explicitly designed to be extensible. Additional attributes |
can be proposed to be registered by going through the type 2 enum
process which will register their specification after approval with

IANA. In addition specific inplenmentation instances nmay support not

only the basic protocol as defined in this specification, but nay add
vendor -specific private extensions by prefixing attribute-names with

Novenber
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1972 their conpany nane registered with | ANA for use in donmains. See
1973 attribute syntax section. However, such private extensions shall not
1974 duplicate attribute semantics already in this specification.

1975 7. Security Considerations

1976 This protocol does not identify any new aut henti cation nmechani sns.
1977 The aut henti cation mechani sns built into HITP (such as SSL and SHTTP)
1978 are recommended.

1979 This protocol does define a sinple authorization mechani sm by

1980 introducing the "end-user- acl" attribute as part of the Printer
1981 object. This ACL attribute is a mnulti-valued list of all of the
1982 aut henti cated nanes of end-users. This protocol does not specify
1983 what the domain is for nanmes in this ACL attribute.

1984 Issue: WII it always be possible for a Printer to obtain a

1985 meani ngf ul aut henti cated name that the Printer can natch agai nst the
1986 end-user- acl, or will some other nechani smbe necessary, such as a
1987 passwor d?
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Appendi x A: Sanpl e | PP (perati ons

The followi ng exanples illustrate typical flows using the IPP
protocol. In these exanples, the IPP Printer object naned "printer-1"
is located at the node identified by the DNS nane "
A Job Tenpl ate has been defined for printer-1 which establishes the
print defaults.

For brevity in the follow ng fl ows, none of the HITP headers are
shown. CRLF sequences are not shown.

1 Querying the printer

adiant cnnmp donnin am
AT O LY SUTTC . UGUTITuUr 11 ooTTT

dient sone. domai n. com

Post http://some.donain.com printer-1  http/1.0
CGet Attributes—HPPH1-0O-
—PBeeurent—f-orrats—supported——

-Attributes IPP/1.0
printer-state :
si des-supported :
medi a- supported :
docunent - f or mat s- supported :

http/1.0 201 "Created" (a response)
IPP/1.0 xxx "attribute list returned"
0 (o e | .
—PBoeurent—f-orrats—supported—Postseript{2-0—printer-state : idle

sone. domai n. conf'.

si des-supported : 1-sided
medi a- supported : iso-a4-white, iso-b4-white
docunent - f or mat s- supported : Postscript/2.0
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2158
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2172
2173
2174
2175

2176

2177
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2179
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2188
2189
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2191
2192
2193
2194

2195
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10. 2 Print Qperation - with print data included

Post http://some.donain.comprinter-1 http/1.0
Print 1PP/1.0
Print - Job- Cbj ect Header
Job-—rnarre—M—Jeb-
— N ob-nane : My Job
nedium: iso-a4-white
notification-events : Job-conpletion
Nnotification-address : joe@c. domain. com
Docunent Header
| Bdocunent-nane : Letter to Mom
Docurent - Cont ent Header (content type = Postscript/2.0)

<———————<Docunent in Postscript |level 2 format>

http/ 1.0 200 "accepted"
IPP/1.0 xxx "print job accepted and queued"
Jeb—job-i dentifier : some. donain. coni printer-1/0037
o : "

adiant cnnmp donmmni
AT O LY =AY \" AV} T

current-job-state : pending
printer-state : needs- sttention

10.3 Print Qperation - with no data included

dient sone. domai n. com
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Post http://some.donain.comprinter-1 http/1.0
Print 1PP/1.0
Print - Job- Cbj ect Header
Jeb-—rnare—M—Joeb-
—Medi-um——i-so-—a4-—white—
— N ob-nane : My Job
nedium: iso-a4-white
notification-events : Job-conpletion
Nnotification-address : |joe@one. domai n. com
Docunent Header
Bdocunent-nane : Letter to Mom
Bdocunent-URL : j oe@c. donmai n. coml Docs/ To- nom ps

http/1.0 200 "accepted"
IPP/1.0 xxx "print job accepted and queued"
Jeb—job-i dentifier : some. donain. coniprinter-1/0037
o : .

current-job-state : bending
printer-state : processing
10. 4 Querying the state of the job

In this exanple, no attributes are specified, so all job attributes
are returned.

dient sone. domai n. com

Post http://some. donai n. com printer-1/0037 http/1.0
CGet AHtrbutes—HPRHLO-

<—————— Attributes I1PP/1.0

http/1.0 201 "Created" (a response)
IPP/1.0 xxx "atribute list returned"

deBry, Hastings, Herriot, |Isaacson
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2243

2244

2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255

2256

2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279

2280
2281
2282
2283
2284
2285

2286

| | Aterret—Braft1+PP{Ver—0-93Noverber—22—1996)—NTERNET- DRAFT

10.

deBry,

10.

IPP/1.0

10--5—CaneeHng—a—Joeb-

adiant cnmp darmmin cam
AT O LY =AY A" AV T DA%

job-Name : My Job
job-Oiginator : Joe@one. dormai n. com
j ob- ori gi nati ng- host pc. domai n. com
notification-address : |oe@c. donai n.com
job-locale @ xx:XX:XX
current-job-status : printing
subm ssion-tine : 1996 Nov 22 1214
medi a- sheet s-conpl eted : 2

5 Canceling a Job

dient sone. domai n. com

Post: http://some. donai n. coni pri nter-1/0037
Cancel Jeb—PPH1-0-

-Job I1PP/1.0

hitp/1.0 200 "okay"

Current-job-state : termnating

6 Listing jobs on a Printer

List jobs on printer-1, only return job sizes. Jobs are returned
the order they are scheduled for printing. A Job-identifier attr
preceeddes the attributes returned for each job to delimt job
boundari es.

sone. domai n. com

| saacson
Expi res My 27,

Hastings, Herriot,

1997
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2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303

2304

| pterpet—braftPP(Ver—0-93Novenber—22—1996)—NTERNET- DRAFT

IPP/1.0

Post http/ 1.0 some. domai n.com printer-1
Get Jebs—HPRHLO-

-Jobs IPP/1.0
total -job-octets :

http/1.0 201 "Created" (a response)

IPP/1.0 xxx "created an attribute |ist
Jjob-identifier : 0033

total -job-octets : 4567
Jjob-identifier : 0034

total -job-octets : 12345
Jjob-identifier : 0035

total -job-octets : 12356

deBry, Hastings, Herriot, |Isaacson
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