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Abstract

Thi s docunent specifies the following 16 additional OPTI ONAL system
admi ni stration operations for use with the Internet Printing
Protocol /1.1 (IPP), plus a few associated attributes, values, and
status codes, and using the IPP Printer object to manage printer
fan-out and fan-in.

Printer operations: Job operati ons:
Enabl e-Printer and Di sabl e-Printer Repr ocess-Job
Pause-Printer-After-Current-Job Cancel - Current - Job

Hol d- New Jobs and Rel ease- Hel d- New Jobs Suspend- Current - Job
Deactivate-Printer and Activate-Printer Resune- Job
Restart-Printer Pr onot e- Job

Shut down-Printer and Startup-Printer Schedul e- Job- Af t er
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| nt roducti on

The Internet Printing Protocol (IPP) is an application |evel protocol
that can be used for distributed printing using Internet tools and
technol ogies. [IPP version 1.1 ([ RFC2911, RFC2910]) focuses on end-
user functionality, with a few adm nistrative operations included.
Thi s docunent defines additional OPTIONAL end user, operator, and
admi ni strator operations used to control Jobs and Printers. In
addi tion, this docunent extends the semantic nodel of the Printer
object by allowing themto be configured into trees and/or inverted
trees that represent Printer object Fan-Qut and Printer object Fan-
In, respectively. The special case of atree with only a single
Subor di nate node represents Chained Printers. This docunent is a
regi stration proposal for an extension to IPP/1.0 and IPP/1.1
followng the registration procedures in those docunents.

The requirenents and use cases for this docunment are defined in
[ RFC3239] .

Ter ni nol ogy
This section defines the term nol ogy used throughout this docunent.
Conf or mance Ter i nol ogy

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

Thi s docunent uses ternms such as "client”, "Printer", "Job",
"attributes", "keywords", "operation", and "support”. These terns
have special nmeaning and are defined in the nodel term nology

([ RFC2911], section 12.2).

In addition, the following capitalized terns are defined:

| PP Printer object (or Printer for short) - A software abstraction
defined by [ RFC2911].

Printer Operation - An operation whose target is an | PP Printer
obj ect and whose effect is on the Printer object.

Qut put Device - The physical imaging nmechanismthat an I PP Printer
controls. Note: although this termis capitalized in this
specification (but not in [RFC2911]), there is no formal object
called an Qutput Device defined in this docunment (or in [RFC2911]).

Qut put Device Fan-Qut - A configuration in which an |PP Printer
controls nore than one Qutput Device.

Printer Fan-Qut - A configuration in which an IPP Printer object
controls nore than one Subordinate I PP Printer object.

Printer Fan-In - A configuration in which an IPP Printer object is
controlled by nore than one I PP Printer object.

Subordinate Printer - An IPP Printer object that is controlled by
another IPP Printer object. Such a Subordinate Printer MAY have zero
or nore Subordinate Printers.

Leaf Printer - An IPP Printer object that has no Subordinate
Printers.

Non- Leaf Printer - An IPP Printer object that has one or nore
Subordinate Printers. A Non-Leaf Printer is also called a Parent
Printer.

Chained Printer - a Non-Leaf Printer that has exactly one Subordinate
Printer.

Job Creation operations - | PP operations that create a Job object:
Print-Job, Print-URI, and Create-Job
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Definition of the Printer Operations

Al Printer Operations are directed at Printer objects.
MUST al ways supply the "printer-uri" operation attribute in order to
identify the correct target of the operation.
assunme all of the commn senmantics of the PP/ 1.1 Mdel
docunent ([ RFC2911],

A client

These descriptions

section 3.1).

The Printer Qperations defined in this docunent are sunmari zed in

Tabl e 1.

Tabl e 1.

Operation Nanme Operation-ld

Enabl e- Pri nt er

Di sabl e-Printer

Pause- Pri nt er -
Af t er - Current -
Job

Hol d- New Jobs

Rel ease- Hel d-
New Jobs

Deacti vat e-
Printer

Acti vat e-
Printer

Restart-Printer

Shut down-
Printer

Kugl er, et al.

0x25

0x26

0x27

0x28

0x29

Ox2A

St andards Track

Printer Operation Operation-ld Assignments

Bri ef Description

Allows the target Printer to accept
Job Creation operations.

Prevents the target Printer from
accepting Job Creation operations.

Pauses the Printer after the current
j ob has been sent to the Qutput
Devi ce.

Fi ni shes processing all currently
pendi ng jobs. Any new jobs are
pl aced in the 'pending-held state.

Rel eases all jobs to the ’'pending
state that had been held by the

ef fect of a previous Hol d- New Jobs
operation and condition the Printer
so that it no | onger holds new jobs.

Puts the Printer into a read-only
deactivated state.

Restores the Printer to norma
activity.

Restarts the target Printer and re-
initializes the software.

Shuts down the target Printer so that
it cannot be restarted or queri ed.

March 2005

and Senmantics
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Startup-Printer 0x2B Starts up the instance of the Printer
obj ect .

Al'l of the operations in this docunment are OPTIONAL for an | PP object
to support. Unless the specification of an OPTI ONAL operation

requi res support of another OPTI ONAL operation, conformng

i npl enent ati ons may support any conbi nati on of these operations.

Many of the operations cone in pairs, so both are REQU RED i f either
one is inplenmented.

3.1. The Disable and Enable Printer Operations

This section defines the OPTIONAL Disable-Printer and Enabl e-Printer
operations that stop and start the IPP Printer object from accepting
new | PP jobs. |If either of these operations are supported, both MJST
be supported.

These operations allow the operator to control whether the Printer
will accept new Job Creation (Print-Job, Print-URI, and Create-Job)
operations. These operations have no other effect on the Printer, so
the Printer continues to accept all other operations and continues to
schedul e and process jobs nornmally. In other words, these operations
control the "input of new jobs" to the IPP Printer, and the Pause and
Resune operations (see section 3.2) independently control the "output
of new jobs" fromthe IPP Printer to the CQutput Device.

3.1.1. Disable-Printer Operation

This OPTI ONAL operation allows a client to stop the Printer object

from accepting new jobs; i.e., it causes the Printer to reject
subsequent Job Creation operations and return the 'server-error-not-
accepting-jobs’ status code. The Printer still accepts all other

operations, including Validate-Job, Send-Docunent, and Send- UR
operations. Thus a Disable-Printer operation allows a client to
continue submitting nmultiple docunents of a multiple docunent job if
the Create-Job operation had al ready been accepted. Al previously
created or submtted Jobs and all Jobs currently processing continue
unaf f ect ed.

The I PP Printer MJST accept the request in any state. The Printer
sets the value of its "printer-is-accepting-jobs" READ-ONLY Printer
Description attribute to 'false (see [ RFC2911], section 4.4.20), no
matter what the previous value was. This operation has no i nmedi ate
or direct effect on the Printer’'s "printer-state" and "printer-
state-reasons” attributes.

Kugl er, et al. St andar ds Track [ Page 7]



RFC 3998 | PP: Job and Printer Operations March 2005

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911] sections 1 and 8.5).

The Disabl e-Printer Request and Di sabl e-Printer Response have the
same attribute groups and attributes as do the Pause-Printer
operation (see [RFC2911], sections 3.2.7.1 and 3.2.7.2), including
the new "printer-nmessage-fromoperator"” operation attribute (see
section 6).

3.1.2. Enable-Printer Qperation

This OPTI ONAL operation allows a client to start the Printer object
accepting jobs; i.e., it causes the Printer to accept subsequent Job
Creation operations. The Printer still accepts all other operations.
Al'l previously subnitted and currently processing Jobs continue
unaf f ect ed.

The I PP Printer MJST accept the request in any state. The Printer
sets the value of its "printer-is-accepting-jobs" READ-ONLY Printer
Description attribute to "true’ (see [RFC2911], section 4.4.20), no
matter what the previous value was. This operation has no i medi ate
or direct effect on the Printer’'s "printer-state"” and "printer-
state-reasons” attributes.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911] sections 1 and 8.5).

The Enabl e-Printer Request and Enabl e-Printer Response have the sane
attribute groups and attributes as does the Pause-Printer operation
(see [RFC2911], sections 3.2.8.1 and 3.2.8.2), including the new
"printer-nmessage-fromoperator" operation attribute (see section 6).

3.2. The Pause and Resune Printer Operations

This section | eaves the OPTIONAL I PP/ 1.1 Pause-Printer (see
[ RFC2911], sections 3.2.7) anbiguous as to whether it stops the

Printer inmediately or after the current job. It also defines the
OPTI ONAL Pause-Printer-After-Current-Job operation as follow ng the
current job. These operations affect the scheduling of IPP jobs. If

either of these Pause Printer operations are supported, then the
Resume- Printer operation MJST be supported.

These operations allow the operator to control whether the Printer
will send new | PP jobs to the associated Qut put Device(s) that the
| PP Printer object represents. These operations have no other effect
on the Printer, so the Printer continues to accept all operations.

Kugl er, et al. St andar ds Track [ Page 8]



RFC 3998 | PP: Job and Printer Operations March 2005

In other words, these operations control the "output of new jobs" to
the Qutput Device(s), and the Di sable and Enable Printer Operations
(see section 3.1) independently control the "input of new jobs" to
the PP Printer.

Table 2. Pause and Resune Printer Operations

Pause and Resune Printers Description

| PP/ 1.1 Pause Printer Stops the IPP Printer from sending
new | PP Jobs to the Qutput Device(s)
either inmediately or after the
current job conpl etes, depending on
i mpl ementation, as defined in

[ RFC2911] .
Pause-Printer-After- Stops the IPP Printer from sending
Current-Job new | PP Jobs to the Qutput Device(s)

after the current jobs finish

Resune- Print er Starts the PP Printer sending |PP
Jobs to the CQutput Device again.

3.2.1. Pause-Printer-After-Current-Job Operation

This OPTI ONAL operation allows a client to stop the Printer object
fromsending I PP jobs to any of its Qutput Devices or Subordinate
Printers. If the IPP Printer is in the mddle of sending an | PP job
to an Qutput Device or Subordinate Printer, the IPP Printer MJST
conpl ete sending that Job. However, after receiving this operation,
the PP Printer MJUST NOT send any additional IPP jobs to any of its
Qut put Devi ces or Subordinate Printers. |In addition, after having
received this operation, the IPP Printer MUST NOT start processing
any nore jobs, so additional jobs MJST NOT enter the 'processing’
state.

If the IPP Printer is not sending an I PP Job to the Qutput Device or
Subordi nate Printer (whether or not the Qutput Device or Subordinate
Printer is busy processing any jobs), the IPP Printer object
transitions imediately to the 'stopped’ state by setting its
"printer-state" attribute to ’'stopped’, renoving the ’'noving-to-
paused’ value, if present, fromits "printer-state-reasons"
attribute, and adding the ’paused’ value to its "printer-state-
reasons" attribute.

If the inplementation will take appreciable tinme to conplete sending

an PP job that it has started sending to an Qutput Device or
Subordi nate Printer, the IPP Printer adds the 'noving-to-paused
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value to the Printer object’'s "printer-state-reasons" attribute (see
section [ RFC2911], 4.4.12). Wen the IPP Printer has conpl eted
sending IPP jobs that it was in the process of sending, the Printer
object transitions to the 'stopped state by setting its "printer-
state" attribute to 'stopped’, renoving the ’'noving-to-paused val ue,
if present, fromits "printer-state-reasons” attribute, and addi ng
the 'paused’ value to its "printer-state-reasons” attribute.

Thi s operation MIST NOT affect the acceptance of Job Creation
requests (see Disable-Printer Qperation, section 3.1.1).

For any jobs that are ’'pending’ or ’'pending-held , the ’printer-
stopped’ values of the jobs’ "job-state-reasons" attribute al so
apply. However, the I PP Printer NEED NOT update those jobs' "job-
state-reasons” attributes and only have to return the "printer-

st opped’ val ue when those jobs are queried by using the Get-Job-
Attributes or Get-Jobs operations (so-called "lazy eval uation").

The I PP Printer MJST accept the request in any state and transition
the Printer to the indicated new "printer-state”, and it MJST add the
i ndicated value to "printer-state-reasons" attribute before returning
as foll ows:

Table 3. State Transition Table for Pause-Printer-After-Current-Job

Qperation
Current New "printer |IPP Printer’s response status
"printer- "printer- -state- code and action ( REQU RED/
st at e" state" reasons" OPTIONAL state transition for
a Printer to support):
"idle ' st opped’ "paused’” REQUI RED: 'successful - ok’
"processing 'processing 'noving- OPTIONAL: ’'successful-ok’;
t o- Later, when the I PP Printer
paused’ has finished sending |IPP jobs
to an CQutput Device, the
"printer-state" becones
"stopped’, and the ’'paused’
val ue repl aces the ’'noving-to-
paused’ value in the "printer-
state-reasons” attribute
" processing’ ' stopped "paused’ REQUI RED: 'successful - ok’

the PP Printer wasn't in the
m ddl e of sending an | PP job
to an CQut put Device
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' st opped’ ' st opped’ "paused’” REQUI RED: 'successful - ok’

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Pause-Printer-After-Current-Job Request and Pause-Printer-After-
Current-Job Response have the same attribute groups and attributes as
does the Pause-Printer operation (see [RFC2911], sections 3.2.7.1 and
3.2.7.2), including the new "printer-message-from operator"” operation
attribute (see section 6).

3.3. Hold and Rel ease New Jobs Operations

This section defines operations to condition the Printer to hold any
new jobs and to rel ease them

3.3.1. Hol d-New Jobs Operation

This OPTI ONAL operation allows a client to condition the Printer to
conpl ete the current 'pending’ and 'processing’ |PP Jobs but not to
start processing any subsequently created I PP Jobs. |If the IPP
Printer is in the mddle of sending an IPP job to an Qutput Device or
Subordinate Printer, the IPP Printer MJUST conpl ete sending that Job
Furthernmore, the IPP Printer MJUST send all of the current ’pending’
| PP Jobs to the Qutput Device(s) or Subordinate |IPP Printer
object(s). Any subsequently received Job Creation operations will
cause the IPP Printer to put the Job into the ’'pending-held state,
with the ’'job-held-on-create’ val ue being added to the job’s "j ob-
state-reasons" attribute. Thus all newy accepted jobs will be
automatically held by the Printer.

When the Printer conpletes all the ’'pending’ and ’'processing’ jobs,
it enters the "idle’ state as usual. An operator nonitoring Printer
state changes will know when the Printer has conpleted all current

j obs because the Printer enters the "idle state.

This operation MJUST NOT affect the acceptance of Job Creation
requests (see Disable-Printer Qperation, section 3.1.1), except to
put the Jobs into the ’'pending-held state, instead of the ’pending’
or 'processing’ state.

The I PP Printer MJST accept the request in any state, MJST NOT
transition the Printer to any other "printer-state", and MJST add the
"hol d-new-j obs’ value to the Printer’s "printer-state-reasons”

attri bute (whether the value was present or not).
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Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Hol d- New Jobs Request and Hol d- New Jobs Response have the sane
attribute groups and attributes as does the Pause-Printer operation
(see [RFC2911], sections 3.2.7.1 and 3.2.7.2), including the new
"printer-nmessage-fromoperator" operation attribute (see section 6).

3.3.2. Rel ease- Hel d- New Jobs Operati on

This OPTI ONAL operation allows a client to undo the effect of a

previ ous Hol d- New Jobs operation. In particular, the Printer

rel eases all the jobs that it held as a consequence of a Hol d- New
Jobs operations; i.e., while the ’hold-newjobs’ value was present in
the Printer’s "printer-state-reasons" attribute. 1In addition, the
Printer MJUST accept this request in any state, MJST NOT transition
the Printer to any other "printer-state", and MJST renove the ’hol d-
new j obs’ value fromits "printer-state-reasons" attribute (whether
the val ue was present or not) so that the Printer no | onger holds
new y created jobs.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Rel ease- Hel d- New Jobs Request and Rel ease- Hel d- New Jobs Response
have the sanme attribute groups and attributes as the Pause-Printer
operation (see [RFC2911], sections 3.2.7.1 and 3.2.7.2), including
the new "printer-nmessage-fromoperator"” operation attribute (see
section 6).

3.4. Deactivate and Activate Printer Qperations
This section defines the OPTI ONAL Deactivate-Printer and Acti vate-
Printer operations that stop and start the I PP Printer object from
accepting all requests except queries and perforning work. |[If either
of these operations are supported, both MJST be supported.

These operations allow the operator to put the Printer into a dormant
read-only condition and to take it out of this condition.
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3.4.1. Deactivate-Printer Qperation

This OPTI ONAL operation allows a client to stop the Printer object
fromsending I PP jobs to any of its Qutput Devices or Subordinate
Printers (Pause-Printer-After-Current-Job) and to stop the Printer
obj ect from accepting any requests but query requests. The Printer
perfornms a Disable-Printer and a Pause-Printer-After-Current-Job
operation imediately. |If these two operations cannot be conpl eted
i mediately, it includes use of all of the "printer-state-reasons”
In addition, the Printer MJST imediately reject all requests, except
for Activate-Printer, queries (Get-Printer-Attributes, Cet-Job-
Attributes, Get-Jobs, etc.), Send-Docunent, and Send-URlI (so that
partial job submi ssion can be conpleted, see section 3.1.1). The
Printer MUST then return the 'server-error-service-unavail abl e’
status code.

The | PP Printer MJST accept the request in any state. |nmediately,
the Printer MJST set the 'deactivated value in its "printer-state-
reasons" attribute. Note: neither the Disable-Printer nor the
Pause-Printer-After-Current-Job set the ’deactivated val ue.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Deactivate-Printer Request and Deactivate-Printer Response have
the same attribute groups and attributes as does the Pause-Printer
operation (see [RFC2911], sections 3.2.7.1 and 3.2.7.2), including
the new "printer-nmessage-fromoperator"” operation attribute (see
section 6).

3.4.2. Activate-Printer Qperation

This OPTI ONAL operation allows a client to undo the effects of the
Deactivate-Printer; i.e., it allows the Printer object to start
sending I PP jobs to any of its Qutput Devices or Subordinate Printers
(Pause-Printer-After-Current-Job) and starts the Printer object from
accepting any requests. The Printer perforns an Enable-Printer and a
Resune-Printer operation imediately. |In addition, the Printer MJST
i medi ately start accepting all requests.

The I PP Printer MJST accept the request in any state. The Printer
MUST i nredi ately renove the 'deactivated value fromits "printer-
state-reasons” attribute (whether it is present or not).

Access Rights: The authenticated user (see [RFC2911], section 8.3)

perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).
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The Activate-Printer Request and Activate-Printer Response have the
same attribute groups and attributes as the Pause-Printer operation
(see [RFC2911], sections 3.2.7.1 and 3.2.7.2), including the new

"printer-nmessage-fromoperator" operation attribute (see section 6).

3.5. Restart-Printer, Shutdown-Printer, and Startup-Printer Operations

This section defines the OPTIONAL Restart-Printer, Shutdown-Printer,
and Startup-Printer operations that initialize, shutdown, and start
up the Printer object, respectively. Each of these operations is
OPTI ONAL, and any conbi nati on MAY be supported.

3.5.1. Restart-Printer Operation

This OPTI ONAL operation allows a client to restart a Printer object
whose operation is in need of initialization because of incorrect or
erratic behavior; i.e., performthe effect of a software re-boot.

The inpl enentation MJUST attenpt to save any information about Jobs
and the Printer object before re-initializing. However, this
operation MAY have drastic consequences on the running system so the
client SHOULD first try the Deactivate-Printer operation to mnimze
the effect on the current state of the system The effects of

previ ous Disable-Printer, Pause Printer, and Deactivate-Printer
operations are |ost.

The I PP Printer MJST accept the request in any state. The Printer
object MUST initialize its Printer’s "printer-state" to 'idle’
renove the state reasons fromits "printer-state-reasons" attribute,
and change its "printer-is-accepting-jobs" attribute to 'true’.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Restart-Printer Request and Restart-Printer Response have the
same attribute groups and attributes as does the Pause-Printer
operation (see [RFC2911], sections 3.2.8.1 and 3.2.8.2), including
the new "printer-nmessage-fromoperator"” operation attribute (see
section 6).

3.5.2. Shutdown-Printer Qperation

This OPTI ONAL operation allows a client to shutdowmn a Printer; i.e.,
to stop processing jobs without |osing any jobs and to make the
Printer object unavail able for any operations using the | PP protocol.
There is no way to bring the instance of the Printer object back to
bei ng used, except for the Startup-Printer (see section 3.5.3), which
starts up a new instance of the Printer object for hosted

Kugl er, et al. St andar ds Track [ Page 14]



RFC 3998 | PP: Job and Printer Operations March 2005

i npl enentations. The purpose of Shutdown-Printer is to shutdown the
Printer for an extended period, not to reset the device(s) or nodify
a Printer attribute. See Restart-Printer (section 3.5.1) and
Startup-Printer (section 3.5.3) for the way to initialize the
software. See the Disable-Printer operation (section 3.1) for a way
for the client to stop the Printer fromaccepting Job Creation
requests w thout stopping processing or shutting down.

The Printer MJST add the ’'shutdown’ val ue (see [ RFC2911], section
4.4.11) imediately to its "printer-state-reasons” Printer
Description attribute. It then perforns a Deactivate-Printer
operation (see section 3.4.1), which in turn perfornms Disable-Printer
and Pause-Printer-After-Current-Job operations).

Note: To shutdown the Printer after all the currently subnitted jobs
have conpl eted, the operator issues a Disable-Printer operation (see
section 3.1.1) and then waits until all the jobs have conpleted. The
Printer goes into the 'idle state before issuing the Shutdown-
Printer operation.

The Printer object MJST accept this operation in any state and
transition the Printer object through the "printer-states" and
"printer-state-reasons” defined for the Pause-Printer-After-Current-
Job operation until the activity is conpleted and the Printer object
di sappears.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Shut down- Printer Request and Shutdown-Printer Response have the
same attribute groups and attributes as does the Pause-Printer
operation (see [RFC2911], sections 3.2.7.1 and 3.2.7.2), including
the new "printer-nmessage-fromoperator"” operation attribute (see
section 6).

3.5.3. Startup-Printer operation

This OPTI ONAL operation allows a client to start up an instance of a
Printer object, provided that there isn't one already initiated. The
purpose of Startup-Printer is to allow a hosted inplenentation of the
| PP Printer object (i.e., a Server that inplements an | PP Printer on
behal f of a networked or |ocal Qutput Device) to be started after the
host is available (by nmeans outside this docunent). See section
3.5.1 for the way to initialize the software or reset the Qutput

Devi ce(s) when the I PP Printer object has already been initiated.
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The host MJST accept this operation only when the Printer object has
not been initiated. |If the Printer object already exists, the host
must return the 'client-error-not-possible’ status code.

The result of this operation MJST be with the Printer object’s
"printer-state"” set to 'idle’, the state reasons renoved fromits
"printer-state-reasons” attribute, and its "printer-is-accepting-
jobs" attribute set to 'false’. Then the operator can reconfigure
the Printer before performng an Enabl e-Printer operation. However,
when a Printer is first powered up, it is RECOWENDED that its
"printer-is-accepting-jobs" attribute be set to 'true’ in order to
achi eve easy "out of the box" operation.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Shut down- Printer Request and Shutdown-Printer Response have the
same attribute groups and attributes as does the Pause-Printer
operation (see [RFC2911] sections 3.2.7.1 and 3.2.7.2), including the
new "printer-nmessage-fromoperator" operation attribute (see section
6) .

4. Definition of the Job Operations

Al'l Job operations are directed at Job objects. A client MJUST al ways
supply sonme neans to identify the Job object in order to select the
correct target of the operation. That job identification MAY either
be a single Job URI or a conbination of a Printer URI and a Job | D
The | PP obj ect inplenentati on MJUST support both fornms of
identification for every job.

The Job Operations defined in this docunent are sunmmari zed in Tabl e
4.

Table 4. Job Operation Operation-l1d Assignnents

Operation Nane Operation-ld Brief description

Repr ocess-Job 0x2C Creates a copy of a conpleted target
job with a new Job I D and processes it.

Cancel - Current - 0x2D Cancels the current job on the target

Job Printer or the specified job if it is

the current job.
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Suspend- Ox2E Suspends the current processing job on

Current-Job the target Printer or the specified
job if it is the current job, allow ng
other jobs to be processed i nstead.

Resune- Job Ox2F Resunes the suspended target job.

Pr onot e- Job 0x30 Pronotes the pending target job to be
next after the current job(s) conplete.

Schedul e- Job- 0x31 Schedul es the target job imediately

After after the specified job, all other

schedul ing factors being equal .
4.1. Reprocess-Job QOperation

This OPTI ONAL operation is a create job operation that allows a
client to re-process a copy of a job that had been retained in the
queue after processing was conpl eted, cancel ed, or aborted (see

[ RFC2911], section 4.3.7.2). This operation is the same as the
Restart-Job operation (see [ RFC2911], section 3.3.7), except that the
Printer creates a new job that is a copy of the target job and the
target job is unchanged. New values are assigned to the "job-uri"
and "job-id" attributes. The new job’s Job Description attributes
that track job progress, such as "job-inpressions-conpleted', "job-
nmedi a- sheet s-conpl eted", and "job-k-octets-processed", are
initialized to 0, as with any create job operation. The target job
nmoves to the Job History after a suitable period, independent of

whet her one or nore Reprocess-Job operations have been perfornmed upon
it.

If the Set-Job-Attributes operation is supported, then the "job-

hol d-until" operation attribute MJST be supported with at |east the
"indefinite' value, so that a client can nodify the new job before it
is schedul ed for processing by using the Set-Job-Attributes
operation. After nodifying the job, the client can release the job
for processing by using the Rel ease-Job operation specifying the
new y assigned "job-uri" or "job-id" for the new job.

4.2. Cancel -Current-Job QOperation

This OPTI ONAL operation allows a client to cancel the current job on
the target Printer or the specified job if it is the current job on
the Printer. See [RFC2911], section 3.3.3, for the semantics of
canceling a job. Since a Job might already be marking by the tinme a
Cancel -Current-Job is received, sonme nedia sheet pages night print
before the job is actually term nated.
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Kug

If the client does not supply a "job-id" operation attribute, the
Printer MUST accept the request and cancel the current job if there
is acurrent job in the 'processing’ or 'processing-stopped state;
otherwise, it MJIST reject the request and return the '"client-error-
not - possi bl e’ status code. |If nore than one job is in the
"processing or ’'processing-stopped’ state, the one that is marking
i s cancel ed, and the others are unaffected.

Warning: On a shared printer, there is a race condition. Between
the time when a user issues this operation and the tinme of its
acceptance, the current job mght change to a different job. |If the
user or operator is authenticated to cancel the new job, the wong
job is canceled. To prevent this race from canceling the wong job,
the client MAY supply the "job-id" operation attribute, which is
checked against the current job’s job-id. |If the job identified by
the "job-id" attribute is not the current job on the Printer (i.e.
is not in the 'processing’ or 'processing-stopped state), the
Printer MJST reject this operation and return the 'client-error-not-
possi bl e’ status code. Oherwi se, the Printer cancels the specified
j ob.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust either be the job owner (as determ ned
in the Job Creation operation) or an operator or adninistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Cancel - Current-Job Request and Cancel - Current-Job Response have
the sanme attribute groups and attributes as does the Resumne-Printer
operation (see [RFC2911], section 3.2.8), including the new "job-
nmessage-from operator" operation attribute (see section 6), with the
addition of the following Goup 1 Operation attribute in the request:

"job-id" (integer(1:MAX)):
The client OPTIONALLY supplies this Operation attribute to verify
that the identified job is still the current job on the target
Printer object. The IPP object MJST support this operation
attribute if it supports this operation.

Suspend and Resune Job Operations

This section defines the Suspend-Current-Job and Resune-Job
operations. These operations allow an operator or user to suspend a
job while it is processing, allow ng other jobs to be processed, and
to resune the suspended job at a later point wthout |osing any of

t he out put.
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If either of these operations is supported, both MJST be supported.

The Hol d-Job and Rel ease-Job operations ([ RFC2911], section 3.3.5)
are for holding and rel easing held jobs, not suspending and resum ng
suspended | obs.

4.3.1. Suspend-Current-Job Operation

This OPTI ONAL operation allows a client to stop the current job on
the target Printer or the specified job if it is the current job on
the Printer, to allow other jobs to be processed instead. The
Printer noves the current job or the target job to the 'processing-
stopped’ state and sets the ’'job-suspended value (see section 9.1)
in the job’s "job-state-reasons” attribute and processes other jobs.

If the client does not supply a "job-id" operation attribute, the
Printer MJUST accept the request and suspend the current job if there
is acurrent job in the 'processing’ or 'processing-stopped state.
QO herwise, it MIST reject the request and return the '"client-error-

not - possi bl e’ status code. |If nore than one job is in the
" processing or ’'processing-stopped state, all of themare
suspended.

Warning: On a shared printer, there is a race condition. Between
the time when a user issues this operation and the tinme of its
acceptance, the current job mght change to a different job. [If the
user or operator is authenticated to suspend the new job, the wong
job is suspended. To prevent this race from pausing the wong job,
the client MAY supply the "job-id" operation attribute, which is
checked against the current job’s job-id. |If the job identified by
the "job-id" attribute is not the current job on the Printer (i.e.
is not in the 'processing’ or 'processing-stopped state), the
Printer MJST reject this operation and return the 'client-error-not-
possi bl e’ status code. Oherwi se, the Printer suspends the specified
j ob and processed ot her jobs.

The Printer MJST reject a Suspend-Current-Job request (and return the
"client-error-not-possible’) for a job that has been suspended, i.e.,
for a job in the 'processing-stopped state, with the ’job-suspended

value in its "job-state-reasons” attribute.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be either the job owner (as determ ned
in the Job Creation operation) or an operator or adninistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).
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The Suspend-Current-Job Request and Suspend-Current-Job Response have
the sanme attribute groups and attributes as does the Pause-Printer
operation (see [RFC2911], section 3.2.8 ), including the new "job-
nmessage-fromoperator" operation attribute (see section 6), with the
addition of the following Goup 1 Operation attribute in the request:

"job-id" (integer(1:MAX)):
The client OPTIONALLY supplies this Operation attribute to verify
that the identified job is still the current job on the target
Printer object. The IPP object MJUST support this operation
attribute if it supports this operation.

4.3.2. Resune-Job Operation

This OPTI ONAL operation allows a client to resune the target job at
the point where it was suspended. The Printer noves the target job
to the 'pending’ state and renoves the 'job-suspended’ value fromthe
job’s "job-state-reasons" attribute.

If the target job is not in the ’processing-stopped state, with the
"j ob-suspended’ value in the job’s "job-state-reasons" attribute, the
Printer MJST reject the request and return the ’client-error-not-
possi bl e’ status code, since the job was not suspended.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be either the job owner (as determ ned
in the Job Creation operation) or an operator or adninistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Resune-Job Request and Resume-Job Response have the sane
attribute groups and attributes as the Rel ease-Job operation (see
[ RFC2911], section 3.3.6), including the new "job-nmessage-from
operator" operation attribute (see section 6).

4.4. Job Scheduling Operations

This section defines jobs that allow an operator to control the
schedul i ng of j obs.

4.4.1. Pronote-Job Operation
This OPTI ONAL operation allows a client to nake the pending target
j ob be processed next after the current job conpletes. This

operation is especially useful in a production printing environment
where the operator is involved in job scheduling.
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If the target job is in the 'pending’ state, this operation does not
change the job’s state but causes the job to be processed after the
current job(s) conplete. |If the target job is not in the ’pending’
state, the Printer MJST reject the request and return the 'client-
error-not-possible’ status code.

If the Printer inplenents the "job-priority" Job Tenplate attribute
(see [ RFC2911], section 4.2.1), the Printer sets the job's "job-
priority" to the highest value supported (so that the job will print
before any of the other pending jobs). The Printer returns the
target job immediately after the current job(s) in a Get-Jobs
response (see [RFC2911], section 3.2.6) for the 'not-conpleted jobs.

When the current job is conpleted, cancel ed, suspended (see section
4.3.1), or aborted, the target of this operation is processed next.

If a client issues this request (again) before the target of the
operation of the original request started processing, the target of
this new request is processed first.

I PP is specified not to require queues for job scheduling, as there
are other inplenmentation techniques for scheduling multiple jobs,
such as re-evaluating a criteria function for each job on a

schedul ing cycle. However, if an inplenentation does inplenent
queues for jobs, then the Pronote-Job operation puts the specified
job at the front of the queue. A subsequent Pronote-Job operation
prior to the processing of the first job puts that specified job at
the front of the queue, so that it is "in front" of the previously
pronot ed j ob.

Access Rights: The authenticated user (see [RFC2911], section 8.3)
perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).

The Pronote-Job Request and Pronpte-Job Response have the sane
attribute groups and attributes as does the Cancel -Job operation (see
[ RFC2911], section 3.3.3), including the new "job-nmessage-from
operator" operation attribute (see section 6).

4.4.2. Schedul e-Job-After Qperation

This OPTI ONAL operation allows a client to request that the Printer

schedul e the target job so that it will be processed i nmedi ately
after the specified predecessor job, all other scheduling factors
being equal. This operation is specially useful in a production

printing environment where the operator is involved in job
schedul i ng.
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If the target job is in the 'pending’ state, this operation does not
change the job’s state but causes the job to be processed after the
precedi ng job conpletes. The preceding job can be in the target

"pending’, 'processing , or 'processing-stopped state. If the
target job is not in the 'pending’ state, or if the predecessor job
is not in the ’'pending , 'processing , or 'processing-stopped state,

the Printer MJST reject the request, and it returns the 'client-
error-not-possible’ status code, as the job cannot have its position
changed.

If the Printer inplenents the "job-priority" Job Tenplate attribute
(see [ RFC2911], section 4.2.1), the Printer sets the job's "job-
priority" to that of the predecessor job (so that the job will print
after the predecessor job). The Printer returns the target job

i medi ately after the predecessor in a CGet-Jobs response (see

[ RFC2911], section 3.2.6) for the 'not-conpleted jobs.

When t he predecessor job conpletes processing or is cancel ed or
aborted while processing, the target of this operation is processed
next .

If the client does not supply a predecessor job, this operation has
the sanme semantics as Pronpte-Job (see section 4.4).

I PP is specified not to require queues for job scheduling, as there
are other inplenmentation techniques for scheduling multiple jobs,
such as re-evaluating a criteria function for each job on a
scheduling cycle. However, if an inplenentation does inplenent
queues for jobs, then the Schedul e-Job-After operation puts the
specified job i mMmediately after the specified job in the queue. A
subsequent Schedul e-Job- After operation specifying the sane job wll
cause its target job to be placed after that job, even though it is
between the first target job and the specified job. For exanple,
suppose the job queue consisted of jobs A, B, C D, and E, in that
order. A Schedul e-Job-After with job E as the target and B as the
specified job would result in the followi ng queue: A B, E, C, D. A
subsequent Schedul e-Job-After with Job D as the target and B as the
specified job would result in the followi ng queue: A B, D E C

In other words, the link between the two jobs in a Schedul e-Job- After
operation is not retained; i.e., there is no attribute on either job
that points to the other job as a result of this operation.

Access Rights: The authenticated user (see [RFC2911], section 8.3)

perform ng this operation nust be an operator or adm nistrator of the
Printer object (see [RFC2911], sections 1 and 8.5).
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The Schedul e- Job- After Request have the sanme attribute groups and
attri butes as does the Cancel -Job operation (see [RFC2911], section
3.3.3), plus the new "job-nmessage-from operator"” operation attribute
(see section 6). In addition, the followi ng operation attribute is
defi ned:

"predecessor-job-id":
The client OPTIONALLY supplies this attribute. The Printer MJST
support it, if it supports this operation. This attribute
specifies the job after which the target job is to be processed.
If the client onits this attribute, the Printer MJST process the
target job next, i.e., after the current job, if there is one.

The Schedul e- Job- After Response has the sanme attribute groups,
attributes, and status codes as does the Cancel -Job operation (see
[ RFC2911], section 3.3.3). The follow ng status codes have
particul ar meaning for this operation:

"client-error-not-possible’ - The target job was not in the ’'pending’
state, or the predecessor job was not in the 'pending , ’processing ,
or ’'processing-stopped’ state.

"client-error-not-found’” - Either the target job or the predecessor
j ob was not found.

5. Additional Status Codes

This section defines new status codes used by the operations defined
in this docunent.

5.1. ’'server-error-printer-is-deactivated (0x050A)

The Printer has been deactivated by the Deactivate-Printer operation
and is only accepting the Activate-Printer (see section 3.5.1), GCet-
Job-Attributes, Get-Jobs, Get-Printer-Attributes, and any other GCet-
XXxX operations. An operator can performthe Activate-Printer
operation to allow the Printer to accept other operations.

6. Use of Operation Attributes That Are Messages fromthe QOperator

This section sumrari zes the usage of the "printer-nessage-from
operator" and "job-message-from operator"” operation attributes

[ RFC3380] that set the corresponding Printer and Job Description
attributes (see [ RFC2911] for the definition of these). These
operation attributes are defined for nost of the Printer and Job
operations that operators are likely to perform respectively, so
that operators can indicate the reasons for their actions.
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Tabl e 5 shows the operation attributes defined for use with the
Printer Operations.

Table 5. Operation Attribute Support for Printer QOperations

Qperation Attribute A B
attri butes-charset REQ REQ
attri butes-natural -1 anguage REQ REQ
printer-uri REQ REQ
requesti ng- user - nane REQ REQ
printer-nmessage-from operator Not e OoPT
Legend:

A: Cet-Printer-Attributes, Set-Printer-Attributes
B: Al other Printer adm nistrative operations, including, but
not limted to, Pause-Printer, Pause-Printer-After-Current-
Job, Resune-Printer, Hol d-New Jobs, Rel ease-Hel d- New Jobs,
Pur ge- Jobs, Enable-Print, D sable-Printer, Restart-
Printer, Shutdown-Printer, and Startup-Printer.
REQ REQUIRED for a Printer to support.

OPT: OPTIONAL for a Printer to support; the Printer ignores the
attribute if it is not supported.

Note: According to [RFC3380], the Cient MJUST NOT supply the
"printer-nmessage-fromoperator” operation attribute in a
Get-Printer-Attributes or Set-Printer-Attributes operation;
the Printer MJST ignore this operation attribute in these
two operations. |Instead, when it is used by an
operator, the client MJST supply the
"printer-nmessage-fromoperator” as (one of the) explicit
attri butes being set on the Printer object with the
Set-Printer-Attributes operation.
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Tabl e 6 shows the operation attributes defined for use with the Job
operati ons.

Table 6. Qperation Attribute Support for Job Operations

Qperation Attribute A B C F

attri butes-charset REQ REQ REQ REQ

attri butes-natural -1 anguage REQ REQ REQ REQ

printer-uri REQ REQ REQ REQ

j ob-uri REQ REQ REQ

job-id REQ REQ REQ REQ

requesti ng- user - nane REQ REQ REQ REQ

j ob- nessage-from oper at or oPT OPT OPT Not e

nessage** OPT OPT OPT nla

j ob-hol d-unti | n/ a nfa OPT* nla

Legend:

A: Cancel - Job, Resune-Job, Restart-Job, Pronote-Job, Schedul e-Job-
After

B: Cancel - Current-Job, Suspend-Current-Job

C. Hol d-Job, Rel ease-Job, Reprocess-Job

F: Get-Job-Attributes, Set-Job-Attributes

REQ REQUIRED for a Printer to support.

OPT: OPTIONAL for a Printer to support; the Printer ignores the
attribute if it is supplied, but not supported.

n/a: not applicable for use with the operation; the Printer ignores
the attribute

Note: According to [ RFC3380], the Client MJST NOT supply the "job-
nmessage-from operator" operation attribute in a Get-Job-
Attributes or Set-Job-Attributes operation; the Printer MJST
ignore this operation attribute in these two operations.
| nst ead, when used by an operator, the client MJST supply the
"j ob-message-fromoperator” as (one of the) explicit attributes
bei ng set on the Job object with the Set-Job-Attributes

operati on.
*: The Printer MJST support the "job-hold-until" operation
attribute if it supports the "job-hold-until" Job Tenpl ate

attribute. For the Reprocess-Job operation, the client can
hold the job and then nodify the job before releasing it to
be processed.

**: In [ RFC2911], the "nessage" operation attribute is defined to
contain a nessage to the operator, but [RFC2911] does not
define a Job Description attribute to store the nessage.
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7. New Printer Description Attributes

The followi ng new Printer Description attributes are needed to
support the new operations defined in this docunent and the concepts
of Printer Fan-Qut (see section 10).

7.1. subordinate-printers-supported (lsetOr wuri)

This Printer attribute is REQURED if an inplenmentation supports
Subordi nate Printers (see section 10) and contains the URIs of the

i mredi ate Subordinate Printer object(s) associated with this Printer
object. Each Non-Leaf Printer object MJST support this Printer
Description attribute. A Leaf Printer object either does not support
the "subordi nate-printers-supported" attribute or does so with the
"no-val ue’ out-of-band val ue (see [ RFC2911], section 4.1), depending
on the inplenentation.

The precise format of the Subordinate Printer URIs is inplenentation
dependent (see section 10.4).

If the Printer object does not have an associ ated Qut put Device, the
Printer MAY automatically copy the value of the Subordinate Printer
object’s "printer-nane" attribute to the Job object’s "output-

devi ce-assi gned" attribute (see [RFC2911], section 4.3.13). The
"out put - devi ce-assi gned" Job attribute identifies the Qutput Device
to which the Printer object has assigned a job; for exanple, when a
single Printer object is supporting Device Fan-Qut or Printer Fan-
Qut .

7.2. parent-printers-supported (lsetOf wuri)

This Printer attribute is REQURED if an inplenmentation supports
Subordi nate Printers (see section 10) and contains the UR of the
Non- Leaf printer object(s) for which this Printer object is the

i medi ate Subordinate; i.e., this Printer’s imediate "parent" or
"parents". Each Subordinate Printer object MJST support this Printer
Description attribute. A Printer that has no parents either does not
support the "parent-printers-supported” attribute or does so with the
"no-val ue’ out-of-band val ue (see [ RFC2911], section 4.1), depending
on the inplenentation.

8. Additional Values for the "printer-state-reasons” Printer
Description Attribute

This section defines additional values for the "printer-state-
reasons" Printer Description attribute.
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8.1. ’'hold-newjobs’ Value

"hol d-newj obs’: The operator has issued the Hol d- New Jobs operation
(see section 3.3.1) or other neans, but the output-device(s) are
taking an appreciable tine to stop. Later, when all output has
stopped, the "printer-state" becones 'stopped’, and the ’paused’
val ue repl aces the 'noving-to-paused’ value in the "printer-
state-reasons" attribute. This value MJST be supported if the
Hol d- New Jobs operation is supported and the inplenmentation takes
significant time to pause a device in certain circunstances.

8.2. ’'deactivated' Val ue

"deactivated’': A client has issued a Deactivate-Printer operation
for the Printer object (see section 3.4.1), and the Printer is in
the process of becom ng deactivated or has becone deacti vat ed.

The Printer MJST reject all requests except for Activate-Printer,
gueries (Cet-Printer-Attributes, Get-Job-Attributes, Get-Jobs,
etc.), Send-Docunent, and Send-URI (so that partial job subnission
can be conpleted; see section 3.1.1), and then return the
'server-error-service-unavail abl e’ status code.

9. Additional Values for the "job-state-reasons” Job Description
Attribute

This section defines additional values for the "job-state-reasons”
Job Description attribute.

9.1. ’'job-suspended’ Value

"job-suspended’: VWhile job processing has been suspended by the
Suspend- Current-Job operation, other jobs can be processed on the
Printer. The Job can be resunmed with the Resune-Job operation
whi ch renoves this val ue.

10. Use of the Printer bject to Represent IPP Printer Fan-Qut and | PP
Printer Fan-In

This section defines how the Printer object MAY be used to represent
PP Printer Fan-Qut and IPP Printer Fan-In. In Fan-Qut, an | PP

Printer is used to represent other IPP Printer objects. In Fan-In,
several |IPP Printer objects are used to represent another IPP Printer
obj ect .
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10.

1. | PP Printer Fan-Cut

The I PP/ 1.1 Mddel and Senantics introduces the semantic concept of an
| PP Printer object that represents nore than one Qutput Device (see

[ RFC2911], section 2.1). This concept is called "CQutput Device Fan-
Qut". However, with Fan-Qut there was no way to represent the

i ndi vi dual states of the Qutput Devices or to performoperations on a
specific Qutput Device. This docunment generalizes the semantics of
the Printer object to represent Subordi nate Fan-Qut Qut put Devices
such as IPP Printer objects. This concept is called "Printer object
Fan-Qut". A Printer object that has a Subordinate Printer object is
called a Non-Leaf Printer object. Thus, a Non-Leaf Printer object
supports one or nore Subordinate Printer objects in order to
represent Printer object Fan-Qut. A Printer object that does not
have any Subordinate Printer objects is called a Leaf Printer object.

Each Non-Leaf Printer object subnits jobs to its imediate

Subordi nate Printers and otherw se controls the Subordinate Printers
by using I PP or other protocols. Wether pending jobs are kept in
the Non-Leaf Printer until a Subordinate Printer can accept them or
are kept in the Subordinate Printers depends on inplenentation and/ or
configuration policy. Furthernore, a Subordinate Printer object MY,
in turn, have Subordinate Printer objects. Thus a Printer object can
be both a Non-Leaf Printer and a Subordinate Printer.

A Subordinate Printer object MJST be a conform ng Printer object, so
it MJUST support all of the REQUI RED [ RFC2911] operations and
attributes. However, with access control, the Subordinate Printer
MAY be configured so that end-user clients are not pernmitted to
perform any operations (or just Get-Printer-Attributes) while one or
nore Non-Leaf Printer object(s) are permitted to perform any
operati on.

2. | PP Printer Fan-In

The PP/ 1.1 Mddel and Senantics did not preclude the semantic concept
of multiple IPP Printer objects that represent a single Qutput Device
(see [RFC2911], section 2.1). However, there was no way for the
client to determ ne whether there was a Fan-In configuration; nor was
there a way to perform operations on the Subordinate device. This
specification generalizes the semantics of the Printer object to

al | ow several Non-Leaf |IPP Printer objects to represent a single
Subordi nate Printer object. Thus a Non-Leaf Printer object MAY share
a Subordinate Printer object with one or nore other Non-Leaf Printer
objects in order to represent |IPP Printer Fan-In.

As with Fan-Qut (see section 10.1), when a Printer object is a Non-
Leaf Printer, it MJST NOT have an associated Qut put Device. As with
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Fan-Qut, a Leaf Printer object has one or nore associated Qutput
Devices. As with Fan-Qut, the Non-Leaf Printer objects subnmt jobs
to their Subordinate Printer objects and otherw se control the
Subordinate Printer. As with Fan-Qut, whether pending jobs are kept
in the Non-Leaf Printers until the Subordinate Printer can accept
them or are kept in the Subordinate Printer depends on the

i mpl enentati on and/ or configuration policy.

3. Printer Cbject Attributes Used to Represent Printer Fan-Qut and
Printer Fan-1In

The following Printer Description attributes are defined to represent
the rel ationship between Printer object(s) and their Subordi nate
Printer object(s):

1. "subordinate-printers-supported" (1setOf uri) - Contains the
URI of the i medi ate Subordinate Printer object(s).

2. "parent-printers-supported (1lsetOf uri) - Contains the UR of
the Non-Leaf printer object(s) for which this Printer object is
the i nmedi ate Subordinate; i.e., this Printer’s i medi ate
"parent" or "parents".

4. Subordinate Printer UR

Each Subordinate Printer object has a URI used as the target of each
operation on the Subordinate Printer. The nmeans to configure URIs
for Subordinate Printer objects is inplenentation-dependent, as are
all URIs. However, there are two distinct approaches:

a. Wien the inplenentation seeks to make sure that no operation on
a Subordinate Printer object "sneaks by" the parent Printer
obj ect (or that no Subordinate Printer is fronting for a device
that is not networked), the host part of the URl specifies the
host of the parent Printer. Then the parent Printer object can
easily reflect the state of the Subordinate Printer objects in
the parent’s Printer object state and state reasons as the
operation passes "through" the parent Printer object.

b. When the Subordinate Printer is networked and the
i npl ementation allows operations to go directly to the
Subordi nate Printer (with proper access control) w thout
know edge of the parent Printer object, the host part of the
URI is different fromthe host part of the parent Printer
object. In this a case, the parent Printer object MAY keep its
"printer-state" and "printer-state-reasons” up to date, either
by polling the Subordinate Printer object or by subscribing to
events with the Subordinate Printer object (see [RFC3995] for
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means to subscribe to event notification when the Subordi nate
Printer object supports IPP notification). Alternatively, the

parent Printer MAY wait until its "printer-state" and
"printer-state-reasons” attributes are queried and then query
all its Subordinate Printers in order to return the correct
val ues.

5. Printer Object Attributes Used to Represent Qutput Device Fan-Qut

Only Leaf IPP Printer objects are allowed to have one or nore

associ ated Qutput Devices. Each Leaf Printer object MAY support the
"out put - devi ces- supported" (1lsetOf nane(127)) to indicate the user-
friendly nane(s) of the Qutput Device(s) that the Leaf Printer object
represents. It is RECOMMENDED that each Leaf Printer object have
only one associated Qutput Device, so that the individual Qutput

Devi ces can be represented conpletely and controlled conpl etely by
clients. 1In other words, the Leaf Printer’s "output-devices-
supported” attribute SHOULD have only one val ue.

Non- Leaf Printer MJUST NOT have associ ated Qutput Devices. However, a
Non- Leaf Printer SHOULD support an "out put-devi ces-supported" (1lsetCf
nanme(127)) Printer Description attribute that contains all the val ues
of its immediate Subordinate Printers. As these Subordinate Printers
MAY be Leaf or Non-Leaf, the same rules apply to them Thus any

Non- Leaf Printer SHOULD have an "out put-devi ces-supported” (lset
nanme(127)) attribute that contains all the values of the Qutput

Devi ces associated with Leaf Printers of its conplete sub-tree.

When a configuration of Printers and Qutput Devices is added, noved,
or changed, there can be nonents when the tree structure i s not
consistent; i.e., tinmes when a Non-Leaf Printer’s "subordinate-
printers-supported” does not agree with the Subordinate Printer’s
"parent-printers-supported". Therefore, the operator SHOULD fir st
Deactivate all Printers being configured in this way, update al
pointer attributes, and then reactivate them A useful client tool
woul d validate a tree structure before Activating the Printers

i nvol ved.

6. Figures to Show All Possible Configurations

Figures 1, 2, and 3 are taken from [ RFC2911] to show the
configurations possible with IPP/1.0 and IPP/1.1 where all Printer
objects are Leaf Printer objects. The renaining figures show
addi ti onal configurations using Non-Leaf and Leaf Printer objects.
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Legend:
---->indicates a network protocol with the direction of its requests

#H#### i ndi cates a Printer object that is either
enbedded in an CQutput Device, or
hosted in a server.
The Printer object might or nmight not be capable
of queui ng/ spool i ng.

any i ndi cates any network protocol or direct
connect, including |IPP

Qut put Devi ce

S +
| HHARHRR

O +-------- + | # (Leaf) # |

[\ | client |------------ I PP---- e e oo ># Printer # |
I\ 4eeeeee- + | # Cbject #
| HHARHRR

S +

Figure 1. Enbedded Printer Object

HUBHBHBHHHH Qut put Devi ce
O +-------- + # (Leaf) # R +
[|\ | client |---1PP----># Printer #---any->| |
I\ 4eeeeee- + # object # | |
HHH Hom e +

Figure 2. Hosted Printer Qbject

HEHHHH Y any] | |

O +-------- + # (Leaf) # [/ LT +
[|\ | client |---1PP----># Printer #--*
I\ 4eeeeee- + # Qbject # \ A L +

BRI any\ | |

Figure 3. CQutput Device Fan-Qut
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HHHAHHH HHHHHHH

O +-------- + # Non- Leaf # # subord. #
I|\ | client |---1PP----># Printer #---1PP----># Printer #
I\ - + # object # # object #
HHHAHHH HHHHHHH

The Subordinate Printer can be a Non-Leaf Printer, as in Figures 4
through 6, or can be a Leaf Printer, as in Figures 1 through 3.

Figure 4. Chained IPP Printer Objects

+--o--- IPP------- e mmmmem e e - - SHUHHHHHHHHH

/ +---># subord. #

/ / # Printer #

/ HU#HAHHHBHAH | PP # object #

O S R + # Non- Leaf # / HUHAHHHBHAH
[|\ | client |---1PP----># Printer #--*
I\ - + # object # \

\ HU#HAHHHBHAH | PP HHHHHAHBHHH

\ \ # subord. #

\ +---># Printer #

Fo--m - I e ># object #

HUHAHHHBHAH

The Subordinate Printer can be a Non-Leaf Printer, as in Figures 4
through 6, or can be a Leaf Printer, as in Figures 1 through 3.

Figure 5. PP Printer Object Fan-Cut
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# Non- Leaf #
+---># Printer #-+
/ # object # \
| PP HHHHHHHBHRR \ HHHHHHHBHRR
O +-------- + / +- 1 PP-># subord. #
[\ | client |--+----------- [ PP---- e mee oo ># Printer #
I\ - + \ +- 1 PP-># object #
| PP HHHHHHHBHRR / HHHHHHHBHRR
\ # Non-Leaf# /
+---># Printer #-+
# object #
HHHHHHHBHRR

10.

10.

Kugl er,

The Subordinate Printer can be a Non-Leaf Printer, as in Figures 4
through 6, or can be a Leaf Printer, as in Figures 1 through 3.

Figure 6. |IPP Printer Object Fan-In
7. Forwardi ng Requests

This section describes the forwarding of Job and Printer
Subordi nate Printer objects.

requests to

7.1. Forwardi ng Requests that Affect Printer Objects
In Printer Fan-Qut, Printer Fan-In, and Chained Printers, the Non-
Leaf I PP Printer object MUST NOT forward the operations that affect

Printer objects to its Subordinate Printer objects. |If a client
seeks to explicitly target a Subordinate Printer, the client MJST
specify the URI of the Subordinate Printer. The client can deternine
the URI of any Subordinate Printers by querying the Printer’s
"subordi nate-printers-supported (lsetOf uri) attribute (see section
7.1).

Table 7 lists the operations that affect Printer objects and the
forwardi ng behavior that a Non-Leaf Printer MJST exhibit to its

i mredi ate Subordinate Printers. Operations that affect jobs have a
different forwarding rule (see section 10.7.2 and Table 8):
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Table 7. Forwarding Operations that Affect Printer Objects

Printer Operation
Printer Operations:
Enabl e-Pri nt er
D sabl e-Printer

Hol d- New Jobs
Rel ease- Hel d- New
Jobs
Deacti vate-Printer
Activate-Printer
Restart-Printer
Shut down- Pri nter
Startup-Printer
IPP/1.1 Printer
Oper ati ons:
Get-Printer-
Attributes

Pause- Pri nt er

Resune- Pri nt er
Set Qperations:

Set-Printer-
Attributes

Kugl er, et al.

Non- Leaf Printer Action

MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers

See [ RFC2911]

MJUST NOT forward
Printers
MJUST NOT forward
Printers
MJUST NOT forward
Printers

See [ RFC3380]

MJUST NOT forward
Printers
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to
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any
any
any
any
any
any
any
any
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any

any

of
of

of

of

Subor di nat e
Subor di nat e
Subor di nat e
Subor di nat e
Subor di nat e
Subor di nat e
Subor di nat e
Subor di nat e

Subor di nat e

Subor di nat e
Subor di nat e

Subor di nat e

Subor di nat e
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10.7.2. Forwardi ng Requests that Affect Jobs

Unlike Printer Operations that only affect Printer objects (see
section 10.7.1), a Non-Leaf Printer object MJST forward operations
that directly affect jobs to the appropriate Job object(s) in one or
nore of its imediate Subordinate Printer objects. Forwarding is
REQUI RED si nce the purpose of this Job operation is to affect the

i ndi cated job, which nmay have been forwarded itself. This forwarding
MAY be i mredi ate or queued, depending on the operation and the

i npl erentation. For exanple, a Non-Leaf Printer object NAY

queue/ spool jobs, feeding a job at a tine to its Subordi nate
Printer(s), or MAY forward jobs imedi ately to one of its Subordinate
Printers. 1In either case, the Non-Leaf Printer object forwards Job
Creation operations to one of its Subordinate Printers. Only the
time of forwarding of the Job Creation operations depends on whet her
the policy is to queue/spool jobs in the Non-Leaf Printer or the
Subordi nate Printer.

When a Non-Leaf Printer object creates a Job object inits

Subordi nate Printer, whether that Non-Leaf Printer object keeps a
fully forned Job object or just keeps a mapping fromthe "job-ids"
that it assigned to those assigned by its Subordinate Printer object
i s | MPLEMENTATI ON- DEPENDENT. I n either case, the Non-Leaf Printer
MJST be able to accept and carry out future Job operations that
specify the "job-id" that the Non-Leaf Printer assigned and returned
to the job submtting client.

Table 8 lists the operations that directly affect jobs and the

forwardi ng behavior that a Non-Leaf Printer MJST exhibit to its
Subordi nate Printers.
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Table 8. Forwardi ng Operations that Affect Jobs (bjects

Operation Non- Leaf Printer action

Job operations:

Kugl er,

Repr ocess-Job
Cancel - Current -
Job

Resume- Job

Pr onot e- Job

IPP/1.1 Printer
operati ons:

Print-Job
Print-UR

Val i dat e- Job
Create-Job

Get - Jobs
Pur ge- Jobs

| PP/ 1.1 Job
operati ons:

Send- Document

Send- URI

Cancel - Job

Cet - Job-

Attributes

Hol d- Job

Rel ease- Job

et al.

MUST forward to the appropriate Job in one of
its Subordinate Printers
MUST NOT forward

MUST forward to the appropriate Job in one of
its Subordinate Printers
MUST forward to the appropriate Job in one of
its Subordinate Printers

MUST forward i mmedi ately or queue to the
appropriate Subordinate Printer

MUST forward i mmedi ately or queue to the
appropriate Subordinate Printer

MUST forward to the appropriate Subordi nate
Printer

MUST forward i mmedi ately or queue to the
appropriate Subordinate Printer

MUST forward to all its Subordinate Printers
MUST forward to all its Subordinate Printers

MUST forward i rmedi ately or queue to the
appropriate Job in one of its Subordinate
Printers

MUST forward i rmedi ately or queue to the
appropriate Job in one of its Subordinate
Printers

MUST forward to the appropriate Job in one of
its Subordinate Printers

MUST forward to the appropriate Job in one of
its Subordinate Printers if the Non-Leaf

Printer doesn’t know the conplete status of the

Job obj ect

MUST forward to the appropriate Job in one of
its Subordinate Printers

MUST forward to the appropriate Job in one of
its Subordinate Printers
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Restart-Job MJUST forward to the appropriate Job in one of
its Subordinate Printers

| PP Set operations: See [ RFC3380]

Set - Job- MUST forward to the appropriate Job in one of
Attributes its Subordinate Printers

Wien a Printer receives a request that REQUI RES forwarding, it does
so on a "best efforts basis" and returns a response to its client

wi thout waiting for responses fromany of its Subordinate Printers.
Such forwarded requests could fail.

8. Additional Attributes to Help with Fan-Qut

The followi ng operation and Job Description attributes are defined to
hel p represent Job relationships for Fan-Qut and forwardi ng of jobs.

8.1. output-device-assigned (nanme(127)) Job Description Attribute -
from [ RFC2911]

[ RFC2911] defines "output-device-assigned" as follows: "This
attribute identifies the Qutput Device to which the Printer object
has assigned this job. |If an Qutput Device inplenments an enbedded
Printer object, the Printer object NEED NOT set this attribute. If a
print server inplenments a Printer object, the value MAY be enpty
(zero-length string) or not returned until the Printer object assigns
an Qutput Device to the job. This attribute is particularly useful
when a single Printer object supports nultiple devices (so called
"Devi ce Fan-Qut" see [RFC2911] section 2.1)." See also section 10.1
in this specification

8.2. original-requesting-user-nane (nane(MAX)) Qperation and Job
Description Attribute

The operation attribute containing the user name of the origina
user; i.e., corresponding to the "requesting-user-nanme" operation
attribute (see [RFC2911], section 3.2.1.1) that the original client
supplied to the first Printer object. The Printer copies the
"original -requesting-user-nanme" operation attribute to the
correspondi ng Job Description attribute.
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8.3. requesting-user-nane (name(MAX)) Operation Attribute -
Addi tional Semantics

The I PP/ 1.1 "requesting-user-nanme" operation attribute (see [ RFC2911]
section 3.2.1.1) is updated by each client to be itself on each hop;
i.e., the "requesting-user-name"” represents the client forwarding the
request, not the original client.

8.4. job-originating-user-nane (nane(MAX)) Job Description Attribute
- Additional Semantics

The "job-originating-user-nane" Job Description attribute (see

[ RFC2911], section 4.3.6) rermains as the authenticated original user,
not the parent Printer’s authenticated host, and is forwarded by each
client without changing the val ue.

Conf or mance Requirenents
The Job and Printer Administrative operations defined in this
docunent are OPTI ONAL operations. However, some operations MJIST be
inplemented if others are inplenented, as shown in Table 9.

Tabl e 9. Conformance Requirenment Dependencies for Operations

Oper ati ons REQUI RED If any of these operations are
support ed:

Enabl e- Pri nt er D sabl e-Printer

D sabl e-Printer Enabl e- Pri nt er

Pause- Printer Resune-Printer

Resune-Printer Pause- Pri nter,

Pause-Printer-After-Current-Job

Hol d- New Jobs Rel ease- Hel d- New Jobs

Rel ease- Hel d- New Jobs Hol d- New Jobs

Activate-Printer, Deacti vate-Printer

D sabl e-Printer,
Pause-Printer-After-Current-Job

Deacti vate-Printer, Activate-Printer
Enabl e- Printer,
Resune- Pri nt er

Restart-Printer none

Shut down- Pri nt er none
Startup-Printer none

Repr ocess-Job none

Cancel - Current - Job none

Resune- Job Suspend- Current - Job
Suspend- Current - Job Resune- Job
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Tables 10 and 11 list the "printer-state-reasons"” and "job-state-
reasons" values that are REQU RED if the indicated operations are

support ed.

Tabl e 10.

Conf or mance Requi renent Dependencies for

"printer-state-reasons" Val ues

Conf or mance
Requi r ement

"printer-state-
reasons" val ues:

' paused’ REQUI RED
" hol d- new j obs’ REQUI RED
" movi ng-t o- paused’ OPTI ONAL
" deacti vat ed’ REQUI RED

Tabl e 11.
reasons"” Val ues

"j ob- st at e-reasons” Conf or mance

val ues: Requi r enment
' j ob- suspended’ REQUI RED
"printer-stopped REQUI RED
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[ RFC2911] Hastings, T., Herriot, R, deBry, R, Isaacson, S., and P.
Powel |, "Internet Printing Protocol/1.1: Mdel and
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Hol st, "Internet Printing Protocol/1.1: Inplenentor’s
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14. | ANA Consi der ati ons

This section contains the registration information that | ANA added to
the | PP Registry according to the procedures defined in [ RFC2911],
section 6, to cover the definitions in this docunent. The resulting
regi strati ons have been published as additions to the

http://ww. i ana. or g/ assi gnments/i pp-regi strations file.
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14.1. Attribute Registrations

The following table lists all the attributes defined in this
docunent. These have been regi stered according to the procedures in
[ RFC2911], section 6. 2.

Nane Ref erence Section

Job Description attributes:
ori gi nal -requesti ng-user-nane (nane( MAX)) [ RFC3998] 10.8.2

Printer Description attributes:

subordi nate-printers-supported (1lsetOf uri) [RFC3998] 7.1
parent-printers-supported (lsetOf wuri) [ RFC3998] 7.2
Operation attributes:

origi nal -requesting-user-nane (nane( MAX)) [ RFC3998] 10.8.2

14.2. Attribute Val ue Registrations

This section lists the additional values defined in this docunent for
existing attributes.

Attribute

Val ue Ref erence Section
j ob-state-reasons (lsetO type2 keyword)

j ob- suspended [ RFC3998] 9.1

printer-state-reasons (lsetOf type2 keyword)
hol d- newj obs [ RFC3998]
deacti vat ed [ RFC3998]

© ™
N -

14.3. Additional Enum Attribute Val ue Registrations
The following table lists all the new enum attri bute val ues defined

in this docunent. These have been registered according to the
procedures in [ RFC2911], section 6.1.
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Attribute (attribute syntax)
Val ue Name Ref er ence Section
operations-supported (1lsetOf type2 enum [ RFC2911] 4.4.1
0x0022 Enabl e- Pri nter [ RFC3998] 3
0x0023 Di sabl e-Printer [ RFC3998] 3
0x0024 Pause-Printer-After-Current-Job [ RFC3998] 3
0x0025 Hol d- New Jobs [ RFC3998] 3
0x0026 Rel ease- Hel d- New Jobs [ RFC3998] 3
0x0027 Deacti vate-Printer [ RFC3998] 3
0x0028 Activate-Printer [ RFC3998] 3
0x0029 Restart-Printer [ RFC3998] 3
0x002A  Shut down- Pri nter [ RFC3998] 3
0x002B  Startup-Printer [ RFC3998] 3
0x002C  Reprocess-Job [ RFC3998] 4
0x002D Cancel -Current-Job [ RFC3998] 4
Ox002E  Suspend-Current-Job [ RFC3998] 4
0x002F Resune- Job [ RFC3998] 4
0x0030 Pr onot e- Job [ RFC3998] 4
0x0031 Schedul e- Job- Af t er [ RFC3998] 4
14. 4. QOperation Registrations
The following table lists all the operations defined in this
docunment. These have been registered according to the procedures in
[ RFC2911], section 6. 4.
Nare Ref er ence Section
Activate-Printer [ RFC3998] 3.4.2
Cancel - Current -Job [ RFC3998] 4.2
Deactivate-Printer [ RFC3998] 3.4.1
Di sabl e-Printer [ RFC3998] 3.1.1
Enabl e- Printer [ RFC3998] 3.1.2
Hol d- New Jobs [ RFC3998] 3.3.1
Pause-Printer-After-Current-Job [ RFC3998] 3.2.1
Pr onot e- Job [ RFC3998] 4.4.1
Rel ease- Hel d- New Jobs [ RFC3998] 3.3.2
Repr ocess-Job [ RFC3998] 4.1
Restart-Printer [ RFC3998] 3.5.1
Resune- Job [ RFC3998] 4.3.2
Schedul e- Job- Af t er [ RFC3998] 4.4.2
Shut down- Pri nt er [ RFC3998] 3.5.2
Startup-Printer [ RFC3998] 3.5.3
Suspend- Curr ent - Job [ RFC3998] 4.3.1
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14.5. Status Code Registrations

The following table lists the status code defined in this docunent.
This has been registered according to the procedures in [ RFC2911],
section 6. 6.

Val ue Nane Ref erence Section
0x0000: OXO0FF - "successful "
none at this tine

0x0100: Ox01FF - "informational "
none at this tine

0x0300: Ox03FF - "redirection" See RFC 2911 Errata
none at this tine

0x0400: Ox04FF - "client-error"
none at this tine

0x0500: OxO5FF - "server-error"
Ox050A server-error-printer-is-deactivated [RFC3998] 5.1

15. Internationalization Considerations
Thi s docunent has the sane | ocalization considerations as [ RFC2911].
16. Security Considerations

The | PP Model and Senmantics docunent [RFC2911] discusses high | eve
security requirenents (Cient Authentication, Server Authentication
and Operation Privacy). dient Authentication is the nechani sm by
which the client proves its identity to the server in a secure
manner. Server Authentication is the nechani sm by which the server
proves its identity to the client in a secure manner. QOperation
Privacy is defined as a nechanismfor protecting operations from
eavesdr oppi ng.

Printer operations defined in this specification (see section 3), as
wel | as Pause-Printer, Resume-Printer, and Purge-Job (defined in

[ RFC2911]) are intended for use by an operator and/or administrator.
Job operations defined in this specification (see section 4) and
Cancel - Job, Hol d-Job, and Rel ease-Job (defined in [RFC2911]) are

i ntended for use by the job owner, operator, or adm nistrator of the
Printer object. These operator and adm ni strator operations affect
service for all users.
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17.

| nappropriate use of an adninistrative operation by an

unaut henti cated end user can affect the quality of service for al
users. Therefore, IPP Printer inplenmentati ons MJST support both
successful certificate-based TLS [ RFC2246] client authentication and
successful operator/adm nistrator authorization (see [ RFC2911],
sections 5.2.7 and 8, and [ RFC2910]) to performthe adninistrative
operations defined in this docunent. [RFC2910] requires the |IPP
Printer to support the m ni mum ci pher suite specified for TLS/ 1.0.
The means for authorizing an operator or adninistrator of the Printer
obj ect are outside the scope of this specification, RFC 2910, and RFC
2911.

The use of TLS and Cient Authentication solves the Denial of
Service, Man in the Mddle, and Masqueradi ng security threats.

Sunmary of Base | PP Docunents
The base set of | PP docunents includes the follow ng:

Design Goals for an Internet Printing Protocol [RFC2567]

Rati onal e for the Structure and Model and Protocol for the
Internet Printing Protocol [RFC2568]

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

"Design Goals for an Internet Printing Protocol" takes a broad | ook
at distributed printing functionality, and it enunerates real-life
scenarios that help clarify the features that have to be included in
a printing protocol for the Internet. It identifies requirenents for
three types of users: end users, operators, and administrators. It
calls out a subset of end user requirenments that are satisfied in
IPP/1.0. A few OPTI ONAL operator operations have been added to

| PP/ 1. 1.

"Rationale for the Structure and Mbdel and Protocol for the Internet
Printing Protocol"” describes IPP froma high |level view defines a
roadnmap for the various docunments that formthe suite of IPP

speci fication docunents, and gives background and rationale for the
| ETF wor ki ng group’s mmj or deci sions.

"Internet Printing Protocol/1.1: Mdel and Semantics" describes a
sinplified nmodel with abstract objects, their attributes, and their

operations that are independent of encoding and transport. It
introduces a Printer and a Job object. The Job object optionally
supports multiple docunents per Job. It al so addresses security,

i nternationalization, and directory issues.
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"Internet Printing Protocol/1.1: Encoding and Transport" is a fornal
mappi ng of the abstract operations and attributes defined in the
nodel docunent onto HTTP/ 1.1 [ RFC2616]. It defines the encoding
rules for a new Internet MM nedia type called "application/ipp".
Thi s docunent al so defines the rules for transporting over HITP a
nmessage body whose Content-Type is "application/ipp". This docunent
defines the 'ippget’ schene for identifying PP printers and jobs.

"Internet Printing Protocol/1.1: Inplenmenter’s Cuide" gives insight
and advice to inplenenters of IPP clients and | PP objects. It is

i ntended to help themunderstand PP/ 1.1 and sone of the

consi derations that may assist themin the design of their client
and/or | PP object inplenmentations. For exanple, a typical order of
processing requests is given, including error checking. Mdtivation
for some of the specification decisions is also included.

"Mappi ng between LPD and | PP Protocols" gives sone advice to
i npl enenters of gateways between | PP and LPD (Line Printer Daenon)
i npl enent ati ons.
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2005).

This docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR I'S SPONSORED BY (IF ANY), THE I NTERNET SOCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS OR | MPLI ED

| NCLUDI NG BUT NOT LIMTED TO ANY WARRANTY THAT THE USE COF THE

| NFORVATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent effort to identify any such rights. |Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nmade to obtain a general |icense or permission for the use of
such proprietary rights by inplenmenters or users of this

speci fication can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technol ogy that nay be required to inplenment
this standard. Please address the information to the IETF at ietf-
ipr@etf.org.
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