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| ESG Not e

Thi s docunent defines an Experinmental protocol for the Internet
community. The | ESG expects that a revised version of this protoco
will be published as Proposed Standard protocol. The Proposed

St andard, when published, is expected to change fromthe protocol
defined in this nenbo. |In particular, it is expected that the
standards-track version of the protocol wll incorporate strong

aut hentication and privacy features, and that an "ipp:" URL type will
be defined which supports those security nmeasures. Oher changes to
the protocol are also possible. Inplenmentors are warned that future
versions of this protocol nay not interoperate with the version of

| PP defined in this docunent, or if they do interoperate, that some
protocol features may not be avail abl e.

The | ESG encour ages experinmentation with this protocol, especially in
conbi nation with Transport Layer Security (TLS) [RFC 2246], to help
determ ne how TLS rmay effectively be used as a security l|ayer for

| PP.
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Abstract

This docunent is one of a set of docunents, which together describe
all aspects of a new lInternet Printing Protocol (IPP). IPPis an
application I evel protocol that can be used for distributed printing
using Internet tools and technol ogi es. This docunent gives sone
advice to inplenenters of gateways between | PP and LPD (Line Printer
Daenon). This document describes the mappi ng between (1) the comands
and operands of the 'Line Printer Daenon (LPD) Protocol’ specified in
RFC 1179 and (2) the operations, operation attributes and job
tenplate attributes of the Internet Printing Protocol/1.0 (IPP). One
of the purposes of this docunent is to conpare the functionality of
the two protocols. Another purpose is to facilitate inplenentation
of gateways between LPD and | PP.

WARNI NG RFC 1179 was not on the |IETF standards track. Wile RFC
1179 was intended to record existing practice, it fell short in sone
areas. However, this specification maps between (1) the actual
current practice of RFC 1179 and (2) IPP. This docunent does not
attenpt to map the numerous divergent extensions to the LPD protoco
that have been nade by many i npl enmenters.

The full set of | PP docunents includes:

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/1.0: Mdel and Sermantics [ RFC2566]
Internet Printing Protocol/1.0: Encoding and Transport [RFC2565]
Internet Printing Protocol/1.0: Inplenmentors Guide [ipp-iig]
Mappi ng between LPD and | PP Protocols (this docunent)

The document, "Design Goals for an Internet Printing Protocol”, takes
a broad | ook at distributed printing functionality, and it enunerates
real-life scenarios that help to clarify the features that need to be
included in a printing protocol for the Internet. It identifies
requirements for three types of users: end users, operators, and
admnistrators. It calls out a subset of end user requirenents that
are satisfied in IPP/1.0. Operator and admi nistrator requirenents are
out of scope for version 1.0.

The document, "Rationale for the Structure and Mbdel and Protocol for
the Internet Printing Protocol", describes IPP froma high |eve

view, defines a roadnmap for the various docunments that formthe suite
of I PP specifications, and gives background and rationale for the

| ETF wor ki ng group’s nmj or deci sions.
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The docunent, "Internet Printing Protocol/1.0: Mdel and Semantics"
describes a sinplified nodel with abstract objects, their attributes,
and their operations. It introduces a Printer and a Job object. The
Job object supports nultiple docunments per Job. It al so addresses
security, internationalization, and directory issues.

The document, "Internet Printing Protocol/1.0: Encoding and
Transport", is a formal napping of the abstract operations and
attributes defined in the nodel docunment onto HTTP/1.1. It defines

the encoding rules for a new Internet nedia type called

application/ipp .

This docunent "Internet Printing Protocol/1.0: Inplenmenter’s CGuide",
gi ves advice to inmplenenters of IPP clients and | PP objects.
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1. Introduction

The reader of this specification is expected to be familiar with the
| PP Mbdel and Semantics specification [ RFC2566], the | PP Encodi ng and
Transport [RF2565], and the Line Printer Daenon (LPD) protoco

speci fication [ RFCL179] as described in RFC 1179.

RFC 1179 was witten in 1990 in an attenpt to document existing LPD
protocol inplenentations. Since then, a nunber of undocunented

ext ensi ons have been made by vendors to support functionality
specific to their printing solutions. Al of these extensions
consi st of additional control file conmands. This docunment does not
address any of these vendor extensions. Rather it addresses existing
practice within the context of the features described by RFC 1179.
Devi ations of existing practice fromRFC 1179 are so indicat ed.

O her LPD control file commands in RFC 1179 are obsolete. They are
intended to work on "text" only formats and are inappropriate for
many contenporary docunment formats that conpletely specify each page.
Thi s docunent does not address the support of these obsol ete

f eat ur es.

In the area of document formats, also known as page description

| anguages (PDL), RFC 1179 defines a fixed set with no capability for
extension. Consequently, sone new PDL's are not supported, and sone
of those that are supported are sufficiently uninportant now that

t hey have not been registered for use with the Printer MB [ RFC1759]
and | PP [ RFC2566] [ RFC2565], though they could be registered if
desired. See the Printer MB specification [RFC1759] and/or the |PP
Model specification [RFC2566] for instructions for registration of
docunent-formats with 1ANA. |1ANA [ists the regi stered docunent-
formats as "printer |anguages".

Thi s docunent addresses the protocol mapping for both directions:
mappi ng of the LPD protocol to the IPP protocol and mapping of the
| PP protocol to the LPD protocol. The forner is called the "LPD-to-
| PP mapper" and the latter is called the "IPP-to-LPD mapper".
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Thi s docunment is an informational docunent that is not on the
standards track. It is intended to help inplenmenters of gateways
between I PP and LPD. It also provides an exanple, which gives
addi tional insight into I|IPP.

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

RFC 1179 uses the word "command" in two contexts: for over-the-wire
operations and for command file functions. This docunent SHALL use
the word "command" for the fornmer and the phrase "functions" for the
latter. The syntax of the LPD conmmands is given using ABNF

[ RFC2234] .

The followi ng tokens are used in order to nake the syntax nore
readabl e:

LF stands for 9%O0A (Ilinefeed)
SP stands for %20. (space)
DA T stands for %30-39 ("0" to "9")

3. Mapping fromLPD Conmands to | PP Operations
This section describes the mapping from LPD commands to | PP
operations. Each of the follow ng sub-sections appear as sub-
sections of section 5 of RFC 1179.

The followi ng table sunmarizes the | PP operation that the napper uses
when it receives an LPD conmand. Each section bel ow gi ves nore

detail:
LPD comand | PP operation
print-any-waiting-jobs i gnore
recei ve-a-printer-job Print-Job or Create-Job/ Send- Docunment
send queue state Get-Printer-Attributes and Get-Jobs
(short or 1ong)
renove-j obs Cancel - Job
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3.1 Print any waiting jobs
Command synt ax:
print-waiting-jobs = %01 printer-nanme LF

Thi s conmand causes the LPD daenon check its queue and print any
wai ting jobs. An IPP printer handles waiting jobs w thout such a
nudge.

If the nmapper receives this LPD command, it SHALL ignore it and send
no | PP operation.

3.2 Receive a printer job
Command synt ax:
receive-job = %02 printer-nanme LF

The control file and data files nmentioned in the follow ng paragraphs
are received via LPD sub-commands that follow this command. Their
mappi ng to | PP commands and attributes is described later in this
secti on.

The mapper nmaps the 'Receive a printer job’ command to either:

- the Print-Job operation which includes a single data file or
- the Create-Job operation followed by one Send-Docunent operation
for each data file.

If the I PP printer supports both Create-Job and Send-Docunent, and if
a job consists of:

- asingle data file, the mapper SHOULD use the Print-Job
operation, but MAY use the Create-Job and Send- Docunent
operati ons.

- nmore than one data file, the napper SHALL use Create-Job
foll owed by one Send-Docurent for each received LPD data file.

If the IPP printer does not support both Create-Job and Send-
Docunent, and if a job consists of:

- asingle data file, the mapper SHALL use the PrintJob
operati on.

- nmore than one data file, the napper SHALL subnit each received
LPD data file as a separate Print-Job operation (thereby
converting a single LPD job into nmultiple IPP jobs).
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If the napper uses Create-Job and Send-Docunent, it MJST send the
Creat e-Job operation before it sends any Send-Docunent operations
whet her the LPD control file, which supplies attributes for Create-
Job, arrives before or after all LPD data fil es.

NOTE: This specification does not specify how the mapper maps: the
LPD Printer-nanme operand to the IPP "printer-uri" operation
attribute.

The followi ng three sub-sections gives further details about the

mappi ng from LPD receive-a-printer-job sub-commands. Each of the
foll owi ng subsections appear as sub-sections of section 6 of RFC

1179.

3.2.1 Abort job
Sub- conmand synt ax:
abort-job = %1 LF

Thi s sub-conmand of receive-a-printer-job is intended to abort any
job transfer in process.

| f the mapper receives this sub-command, it SHALL cancel the job that
it isin the process of transmtting.

If the mapper is in the process of sending a Print-Job or Create-Job
operation, it termnates the job either by closing the connection, or
perform ng the Cancel -Job operation with the job-uri that it received
fromthe Print-Job or Create-Job operation

NOTE: This sub-conmand is inplied if at any tinme the connection

between the LPD client and server is terninated before an entire
print job has been transferred via an LPD Receive-a-printer-job

request.

3.2.2 Receive control file
Sub- conmand synt ax:

receive-control-file = %2 nunber-of -bytes SP nane-of-control -file LF
nunber-of -bytes = 1*DIA T
nane-of -control -file = "cf A" job-nunber client-host-nane
; e.g. "cfAl23woden”
j ob-nunber = 3DIA T
client-host-nanme = <a host name>
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Thi s sub-command is roughly equivalent to the | PP Create-Job
operati on.

The mapper SHALL use the contents of the received LPD control file to
create | PP operation attribute and job tenplate attribute values to
transnit with the Print-Job or Create-Job operation

3.2.3 Receive data file

Sub- command syntax: %3 nunber-of -bytes-in-data-file Name-of-data-file

receive-data-file = %03 nunber-of -bytes SP nane-of-data-file LF
nunber-of -bytes = 1*DIA T

nane-of -data-file = "df" letter job-nunber client-host-nane
; e.g. "df Al23woden for the first file
letter = %&41-5A / 9&61-7A ; "A" to "Z", "a" to "z"

: first fileis "A"

; second "B", and 52nd file is "z"
j ob-nunber = 3DIAT
client-host-nane = <a host nane>

Thi s sub-command is roughly equivalent to the | PP Send- Docunent
operati on.

The mapper SHALL use the contents of the received LPD data file as
the data to transmit with the IPP Print-Job or Send- Docunent
operati on.

Al t hough RFC 1179 alludes to a nmethod for passing an unspecified
length data file by using an octet-count of zero, no inplenentations
support this feature. The mapper SHALL reject a job that has a val ue
of 0 in the nunber-of-bytes field.

3.3 Send queue state (short)
Command synt ax:

send- queue-short = %03 printer-nane *(SP(user-nane / job-nunber)) LF
The mapper’s response to this commuand includes information about the
printer and its jobs. RFC 1179 specifies neither the information nor
the format of its response. This docunent requires the mapper to
follow existing practice as specified in this docunent.
The mapper SHALL produce a response in the follow ng format which
consists of a printer-status |line optionally followed by a heading

line, and a list of jobs. This format is defined by exanpl es bel ow.
Appendi x A contai ns the ABNF synt ax.
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For an printer with no jobs, the response starts in colum 1 and is:
no entries
For a printer with jobs, an exanple of the response is:

killtree is ready and printing

Rank Owner Job Files Total Size
active fred 123 st uf f 1204 bytes
1st snith 124 resune, foo 34576 bytes
2nd fred 125 nor e 99 bytes
3rd mary 126 mydoc 378 bytes
4t h j ones 127 statistics.ps 4567 bytes
5th fred 128 dat a. t xt 9 bytes

The col um nunbers of above headings and job entries are:

01 08 19 35 63

The mapper SHALL produce each field above fromthe follow ng | PP

attribute:

LPD field IPP attribute speci al conversion details

printer- printer-state and For a printer-state of idle or

status printer-state-reasons processing, the mapper SHALL use
the formats above. For stopped,
the mapper SHALL use printer-
state-reasons to produce an
unspecified format for the error.

r ank nunber - of - the mapper SHALL the format above

i nt erveni ng-j obs
owner j ob-originating-user- unspecified conversion; job-
nane ori gi nati ng-user-nanme nmay be the

mapper’ s user-name

j ob job-id the mapper shall use the job-id

files docunent - nane the mapper shall create a conma
separated list of the docunent-
names and then truncate this |ist
to the first 24 characters

total - j ob- k- the mapper shall multiple the

si ze oct et s*copi es*1024 val ue of job-k-octets by 1024 and
by the val ue of the "copies"
attribute
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A mapper SHOULD use the job attribute nunber-of-intervening-jobs
rather than the job’s position in a list of jobs to determ ne 'rank’
because a Printer may onit jobs that it wants to keep secret. If a
printer doesn't support the job attribute nunber-of-intervening-jobs,
a mapper MAY use the job’s position.

Note: a Printer may set the val ue of job-originating-user-name to the
aut henticated user or to the value of "requesting-user-nane",
dependi ng on the inplenentation and configuration. For a gateway, the
authenticated user is the user-id of the gateway, but the
"requesting-user-name" may contain the nane of the user who is the
gateway’'s client.

In order to obtain the information specified above, The LPD-to-1PP
mapper SHALL use the Get-Printer-Attributes operation to get
printer-status and SHOULD use the Get-Jobs operation to get

i nformati on about all of the jobs. If the LPD conmand contai ns j ob-
nunbers or user-nanes, the napper MAY handle the filtering of the
response. |If the LPD conmand contai ns j ob-nunbers but no user-nanes,
t he mapper MAY use Get-Job-Attributes on each converted job-nunber
rather than Get-Jobs. |If the LPD comrand contains a single user-namne
but no job-nunbers, the mapper MAY use CGet-Jobs with the ny-jobs
option if the server supports this option and if the server allows
the client to be a proxy for the LPD user.

NOTE: This specification does not define how the mapper maps the LPD
Printer-nanme operand to the IPP "printer-uri" operation attribute.

3.4 Send queue state (Ilong)
Command synt ax:
send- queue-long = %04 printer-nane *(SP(user-nane / job-nunber)) LF

The mapper’s response to this commuand includes information about the
printer and its jobs. RFC 1179 specifies neither the information nor
the format of its response. This docunent requires the mapper to
follow existing practice as specified in this docunent.

The mapper SHALL produce a response in the follow ng format which
consists of a printer-status line optionally followed a |ist of jobs,
where each job consists of a blank line, a description |line, and one
line for each file. The description line contains the user-nane,
rank, job-nunber and host. This format is defined by exanples bel ow.
Appendi x B contain the ABNF synt ax.
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For an printer with no jobs the response is:
no entries
For a printer with jobs, an exanple of the response is:

killtree is ready and printing

fred: active [job 123 tiger]
2 copies of stuff 602 bytes
smth: 1st [job 124 snail]
2 copies of resune 7088 bytes
2 copies of foo 10200 bytes
fred: 2nd [job 125 tiger]
nor e 99 bytes

The col um nunbers of above headings and job entries are:

I I I
01 09 41

Al though the format of the long formis different fromthe format of
the short form their fields are identical except for a) the copies
and host fields which are only in the long form and b) the "size"
field contains the single copy size of each file. Thus the sum of
the file sizes in the "size" field tinmes the value of the "copies"
field produces the value for the "Total Size" field in the short
form For fields other than the host and copies fields, see the
precedi ng section. For the host field see the table bel ow

LPD field IPP attribute speci al conversion details
host unspeci fied conversion; job-

origi nati ng- host may be the
mapper’ s host

copi es copi es the mapper shall assune the
val ue of copies precedes the
string "copies of "; otherwi se,

the val ue of copies is 1

NOTE: This specification does not define how the mapper maps the LPD
Printer-nanme operand to the I PP printer-uri operation attribute.
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3.5 Renpbve jobs
Command synt ax:

renove-j obs = %05 printer-name SP agent
*(SP(user-nanme / job-nunber)) LF

The agent operand is the user-nane of the user initiating the
renove-j obs conmand. The special user-nane 'root’ indicates a
privileged user who can renove jobs whose user-nane differs fromthe
agent .

The mapper SHALL i ssue one Cancel -Job operation for each job
referenced by the renove-jobs command. Each job-nunber in the
renove-j obs command references a single job. Each user-nane in the
renove-jobs command inplicitly references all jobs owned by the
specified user. The active job is inplicitly referenced when the
renove-j obs command contai ns neither job-nunbers nor user-nanmes. The
mapper MAY use Get-Jobs to determine the job-uri of inmplicitly

ref erenced j obs.

The mapper SHALL not use the agent name of 'root’ when end-users
cancel their own jobs. Violation of this rule creates a potenti al
security violation, and it nmay cause the printer to issue a
notification that m sleads a user into thinking that some other
person cancel ed the job.

If the agent of a renpve-jobs command for a job J is the sanme as the
user name specified with the *P function in the control file for job
J, then the mapper SHALL ensure that the initiator of the Cancel -Job
command for job J is the sanme as job-originating-user for job J.

Note: This requirenment neans that a napper nust be consistent in who
the receiver perceives as the initiator of |PP operations. The mapper
either acts as itself or acts on behalf of another user. The latter
is preferable if it is possible. This consistency is necessary

bet ween Print-Job/Create-Job and Cancel -Job in order for Cancel -Job
to work, but it is also desirable for other operations. For exanple,
Get - Jobs may give nore information about job submitted by the
initiator of this operation.

NOTE: This specification does not define how the nmapper maps: (1) the
LPD printer-name to the IPP "printer-uri" or (2) the LPD job-nunber
to the IPP "job-uri™".

NOTE: This specification does not specify how the mapper maps the LPD

user-nanme to the I PP job-originating-user because the mapper nay use
its own user-name with jobs.
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4. Mapping of LPD Control File Lines to | PP Operation and Job Tenpl ate
Attributes

Thi s section describes the mapping fromLPD control file lines
(called "functions’) to | PP operation attributes and job tenplate
attributes. The mapper receives the control file lines via the LPD
receive-control -file sub-command. Each of the LPD functions appear
as sub-sections of section 7 of RFC 1179.

In LPD control file lines, the text operands have a naxi nrum | engt h of
31 or 99 while I PP operation attribute and job tenplate attribute

val ues have a maxi mum of 255 or 1023 octets, depending on the
attribute syntax. Therefore, no data is |ost.

The mapper converts each supported LPD function to its corresponding
| PP operation or job tenplate attribute as defined by tables in the
subsections that follow These subsections group functions according
to whether they are:

- required with a job,
- optional with a job
- required with each docunent.

In the tables bel ow, each LPD value is given a nanme, such as "h'. If
an | PP val ue uses the LPD value, then the | PP val ue colum contains
the LPD nane, such as 'h’ to denote this. Oherw se, the | PP val ue
colum specifies the literal val ue.

4.1 Required Job Functions

The followi ng LPD functions MJUST be in a received LPD job. The mapper
SHALL receive each of the followi ng LPD functions and SHALL i ncl ude
the infornmation as a operation or job tenplate attribute with each

| PP job. The functions SHOULD be in the order "H, "P and they
SHOULD be the first two functions in the control file, but they MAY
be anywhere in the control file and in any order

LPD function | PP

nane val ue description nane val ue

H h Origi nati ng Host h (in security |ayer)

P u User identification requesting- u (and in security
user - name | ayer)

none i pp- "true

attribute-
fidelity
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A mapper MAY send its own host rather than the client’s host, and a
mapper MAY send its own user-nane as user identification rather than
the client user. But in any case, the values sent SHALL be conpatible
with the Cancel -Job operation. The | PP operati on MAY have no way to
speci fy an originating host-nane.

The mapper SHALL include ipp-attribute-fidelity = true so that it
doesn’t have to determne which attributes a printer supports.

4.2 Optional Job Functions

The followi ng LPD functions MAY be present in a received job. These
functions SHOULD follow the required job functions and precede the
docunent functions, but they MAY be anywhere in the control file.

I f the mapper receives such an LPD function, the mapper SHALL i ncl ude
the corresponding IPP attribute with the value converted as specified
in the table below. If the mapper does not receive such an LPD

attri bute, the mapper SHALL NOT include the corresponding | PP

attri bute, except the 'L’ LPD function whose absence has a speci al
meaning as noted in the table.

LPD function | PP
nane val ue description nane val ue
J ] Job nane for j ob- nane ]
banner page
L I Print banner page job-sheets "standard’ if 'L’ is
pr esent
"none’ if 'L is present
M m Mai | When Printed | PP has no notification

nmechani sm To support
this LPD feature, the
gateway nust poll using
the Get-Job-Attributes
operati on.

4.3 Requi red Docunent Functions

The mapper SHALL receive one set of the required docunent functions
wi th each copy of a docunment, and SHALL include the converted

i nformati on as operation or job tenplate attributes with each | PP
docunent .

If the control file contains required and recormmended docunent

functions, the required functions SHOULD precede the recommended ones
and if the job contains nmultiple docunents, all the functions for
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each docunent are grouped together as shown in the exanple of section
6.3 "Required Docunent Functions". However, the docunent functions
MAY be in any order.

LPD function | PP

nane val ue description nane val ue

f fff Print formatted docunment -fornmat ' application/octet-
file st ream

I fff Print file |l eaving docunent-format ' application/octet-
control characters strean

o] fff Print Postscript docunent -fornmat ' application/PostScri
output file pt’

copi es see note

Note: In practice, the 'f’ LPD function is often overloaded. It is
often used with any format of docunent data including PostScript and
PCL dat a.

Note: In practice, the "I’ LPD function is often used as a rough
equivalent to the 'f’ function

Note: When RFC 1179 was witten, no inplenentation supported the 'o
function; instead 'f’ was used for PostScript. Wndows NT now sends
o' function for a PostScript file.

Note: the value '"fff' of the "f', "I’ and o' functions is the nane
of the data file as transferred, e.g. "df Al23woden".

If the napper receives any other | ower case letter, the nmapper SHALL
reject the job because the docunent contains a format that the mapper
does not support.

The mapper determni nes the nunber of copies by counting the nunber of
occurrences of each 'fff’ file with one of the | ower-case functions
above. For example, if 'f df A123woden’ occurs 4 tines, then copies
has a value of 4. Although the LPD protocol allows the val ue of
copies to be different for each docunment, the conmands and the
receiving print systens don’t support this.
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4.4 Recommended Docunent Functi ons

The mapper SHOULD receive one set of the reconmended document
functions with each docunent, and SHOULD i ncl ude the converted

i nformation as an operation or job tenplate attribute with each |IPP
docunent. The functions SHOULD be received in the order 'U and "N,
but they MAY arrive in any order.

LPD function | PP

nanme value description name val ue
U fff i gnor ed

N n Nane of source file docunent-nane n

Note: the value '"fff' of the '"U function is the nane of the data
file as transferred, e.g. "df A123woden".

5. Mapping fromI|PP operations to LPD conmands

If the | PP-to-LPD mapper receives an | PP operation, the follow ng
tabl e summari zes the LPD conmmand that it uses. Each section bel ow
gives the detail. Each of the foll ow ng sub-sections appear as sub-
sections of section 3 in the docunent "Internet Printing
Protocol /1. 0: Mdel and Semantics" [ RFC2566] .

| PP operation LPD conmand

Print-Job or Print-URl or receive-a-printer-job

Cr eat e- Job/ Send- Docunent / Send- URI and then print-any-waiting-jobs
Val i dat e- Job i npl emrented by the nmapper

Cancel - Job renove-j obs

Get-Printer-Attributes, Get-Job- send queue state (short or |ong)
Attributes or Cet-Jobs

5.1 Print-Job

The mapper SHALL send the follow ng commands in the order |isted
bel ow:

- receive-a-printer-job comand

- both receive-control-file sub-command and recei ve-data-file
sub-command (unspecified order, see Note bel ow)

- print-any-waiting-jobs command, except that if the mapper is
sendi ng a sequence of receive a printer-job commands, it MAY
omt sending print-any-waiting-jobs after any receive a
printer-job command that is neither the first nor |ast commuand
in this sequence
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Note: it is recommended that the order of the receive-control-file
subconmand and the receive-data-file sub-comrmand be configurable
because either order fails for sone print systems. Some print systens
assune that the control file follows all data files and start
printing i mediately on receipt of the control file. Wen such a
print systemtries to print a data file that has not arrived, it
produces an error. Oher print systens assune that the control file
arrives before the data files and start printing when the first data
file arrives. Such a systemignores the control information, such as
banner page or copies.

NOTE: This specification does not define the mappi ng between the | PP
printer-uri and the LPD printer-nane.

The mapper SHALL send the | PP operation attributes and job tenplate
attri butes received fromthe operation to the LPD printer by using
the LPD receive-control-file sub-command. The mapper SHALL create the
LPD j ob-nunber for use in the control file nane, but the receiving
printer MAY, in sone circunmstances, assign a different job-nunber to
the job. The mapper SHALL create the IPP job-id and | PP job-uri
returned in the Print-Job response.

NOTE: This specification does not specify how the mapper deternines
the LPD job-nunber, the IPP job-id or the IPP job-uri of a job that
it creates nor does it specify the relationship between the | PP job-
uri, IPP the job-id and the LPD job-nunber, both of which the mapper
creates. However, it is likely that the mapper will use the same

i nteger value for both the LPD job-nunber and the IPP job-id, and
that the I PP Job-uri is the printer’s URl with the job-id

concat enated on the end.

The mapper SHALL send data received in the | PP operation to the LPD
printer by using the LPD receive-data-file sub-conmand. The nmapper
SHALL specify the exact nunber of bytes being transmitted in the
nunber - of -bytes field of the receive-data-file sub-conmand. It SHALL
NOT use a value of O in this field.

If the mapper, while it is transnmitting a receive-a-printer-job
command or sub-comuand, either detects that its | PP connection has

cl osed or receives a Cancel -Job operation, the mapper SHALL terninate
the LPD job either with the abort sub-command or the renove-jobs
comand.

Thi s docunent does not address error code conversion
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5.2 Print-UR

The mapper SHALL handl e this operation in the sanme way as a Print-Job
operation except that it SHALL obtain data referenced by the
"docunent-uri" operation attribute and SHALL then treat that data as
if it had been received via a Print-Job operation

5.3 Val i date-Job

The mapper SHALL performthis operation directly. Because LPD

supports very few attributes, this operation doesn’'t have nuch to
check.

5.4 Create-Job
The mapper SHALL handl e this operation Iike Print-Job, except:

- the mapper SHALL send the control file after it has received the
| ast Send- Docunment or Send-URI operation because the control
file contains all the docunent-name and docunent-format val ues
specified in the Send-Docunent and Send- URI operations.

- the mapper SHALL perform one receive-data-file sub-conmand for
each Send- Docunent or Send-URI operation received and in the
same order received.

- the mapper SHALL send the control file either before all data
files or after all data files. (See the note in the section on
Print-Job about the dilemma of sending the control file either
before or after the data files.

5.5 Send- Docunent

The mapper perfornms a receive-data-file sub-command on the received
data. See the preceding section 5.4 "Create-Job" for the details.

5.6 Send- UR

The mapper SHALL obtain the data referenced by the "docunent-uri"
operation attribute, and SHALL then treat that data as if it had been
received via a Send-Docunent operation. See the preceding section 5.5
"Send- Docunent" for the details.

5.7 Cancel -Job

The mapper SHALL perform a renove-jobs conmand with the follow ng
operation attributes:
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- the printer is the one to which the job was subnmitted, that is
the IPP printer-uri is mapped to an LPD printer-nane by the sane
mechani smas for all commands

- the agent is the authenticated user-nane of the IPP client

- the job-nunber is the job-id returned by the Print-Job conmand,
that is, the LPD job-nunber has the sane value as the |IPP job-id
for likely inplenmentations

5.8 Get-Printer-Attributes

LPD severely linits the set of attributes that the napper is able to
return in its response for this operation. The mapper SHALL support,
at nost, the following printer attributes:

- printer-state
- printer-state-reasons

The mapper uses either the long or short formof the "send queue
state" command.

The mapper SHALL assune that the LPD response that it receives has
the format and information specified in section 3.3 "Send queue state
(short)" and section 3.4 "Send queue state (long)". The napper SHALL
determ ne the val ue of each requested attribute by using the inverse
of the mapping specified in the two aforenenti oned secti ons.

Not e: the mapper can determnine the response fromthe printer-status
line without examining the rest of the LPD response.

5.9 Cet-Job-Attributes
LPD severely linits the set of attributes that the napper is able to

return in its response for this operation. The mapper SHALL support,
at nost, the following job attributes:

nunber - of -i nt erveni ng-j obs
j ob-ori gi nati ng-user - nane
- job-id

- docunent - nane

- job-k-octets

copi es

The mapper uses either the long or short formof the "send queue
state" command. If it receives a request for the "job-k-octets" or
"copi es" and supports the attribute it SHALL use the long form
otherwise, it SHALL use the short form
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Note: the value of job-k-octets is the value in the short form

di vi ded by the number of "copies"” which is on the long formonly. Its
val ue can al so be determi ned by adding the "size" field val ues for
each docunent in the job in the long form

The mapper SHALL assune that the LPD response that it receives has
the format and information specified in section 3.3 "Send queue state
(short)" and section 3.4 "Send queue state (long)". The napper SHALL
determ ne the val ue of each requested attribute by using the inverse
of the mapping specified in the two aforenenti oned secti ons.

Not e: when the napper uses the LPD short form it can determ ne the
response fromthe single LPD line that pertains to the job specified
by the CGet-Job-Attributes operation

Not e: the mapper can use its correspondence between the | PP job-id,
job-uri and the LPD job-nunber.

5.10 Get-Jobs

The mapper SHALL performthis operation in the sane way as Get-Job-
Attributes except that the mapper converts all the LPD job-1lines, and
the | PP response contains one job object for each job-line in the LPD
response.

6. Mapping of IPP Attributes to LPD Control File Lines

This section describes the mapping from | PP operation attributes and
job tenplate attributes to LPD control file lines (called’
functions’). The nmapper receives the | PP operation attributes and job
tenplate atributes via the | PP operation. Each of the | PP operation
attributes and job tenplate attributes appear as sub-sections of
section 3 and 4.2 in the | PP nodel docunent [RFC2566].

In the context of LPD control file Iines, the text operands have a
maxi nrum | ength of 31 or 99 while I PP operation attributes and job
tenpl ate attributes have a maxi mum of 255 or 1023 octets, depending
on the attribute syntax. Therefore, there may be sonme data loss if
the | PP operation attribute and job tenplate attribute val ues exceed
the maxi mum | ength of the LPD equival ent operands.

The mapper converts each supported | PP operation attribute and job
tenplate attribute to its corresponding LPD function as defined by
tables in the subsections that follow These subsections group
functions according to whether they are:
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- required with a job,
- optional with a job
- required with each docunent.

In the tables bel ow, each I PP value is given a nane, such as "h'. If
an LPD val ue uses the | PP value, then the LPD val ue colum contains
the | PP nane, such as 'h’ to denote this. Oherw se, the LPD val ue
colum specifies the literal val ue.

6.1 Required Job Functions

The mapper SHALL include the follow ng LPD functions with each job,
and they SHALL have the specified value. They SHALL be the first
functions in the control file and they SHALL be in the order "H' and
then "P".

| PP LPD function

nane val ue nanme val ue description
(perhaps in security h H gateway host Originating Host

| ayer)

requesti ng-user-nane u P u User identification
and in the security

| ayer

A mapper SHALL sends its own host rather than the client’s host,
because sone LPD systens require that it be the sane as the host from
whi ch the renove-jobs command cones. A mapper MAY send its own user
nane as user identification rather than the client user. But in any
case, the values sent SHALL be conpatible with the LPD renpve-jobs
operati on.

6.2 Optional Job Functions

The mapper MAY include the followi ng LPD functions with each job.
They SHALL have the specified value if they are sent. These
functions, if present, SHALL follow the require job functions, and
they SHALL precede the required docunent functions.

| PP attribute LPD function

name val ue name val ue description

j ob- nane ] J j Job name for banner
page

j ob-sheets " standard’ L u Print banner page

j ob-sheet s 'none’ omt 'L function
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Note: 'L’ has special meaning when it is omtted. If *J° is omtted,
sone undefined behavi or occurs with respect to the banner page.

6.3 Required Docunment Functions

The mapper SHALL include one set of the followi ng LPD functions with
each docunent, and they SHALL have the specified values. For each
docunent, the order of the functions SHALL be 'f', "U and then "N,
where "f’ is replicated once for each copy.

| PP attribute LPD function
name val ue name val ue description
docunent - "application/octet- f fff Print formatted file
f or mat stream or

"application/PostScript’
copi es c replicate 'f' ’'c’

tinmes

none U fff Unlink data file
docunent - n N n Nanme of source file
name

Note: the value '"fff' of the 'f' and 'U functions is the nane of the
data file as transferred, e.g. "df A123woden”

Not e: the mapper SHALL not send the "o’ function
| SSUE: should we register DVI, troff or ditroff?

I f the nmapper receives no "ipp-attribute-fidelitybest-effort” or it
has a value of false, then the mapper SHALL reject the job if it
specifies attributes or attribute values that are not anpbng those
supported in the above tables.

Bel ow i s an exanple of the mnimal control file for a job with three
copies of two files "foo’ and ’'bar’:

H tiger

P jones

f df A123woden
f df A123woden
f df A123woden
U df A123woden
N f oo

f df B123woden
f df B123woden
f df B123woden
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U df B123woden
N bar
7. Security Considerations
There are no security issues beyond those covered in the | PP Encodi ng
and Transport docunent [RFC2565], the | PP nodel docunent [RFC2566]
and the LPD docunent [RFC1179].

8. References

[ipp-iig] Hasting, T., et al., "Internet Printing Protocol/1.0:
| npl ementer’ s Cuide", Work in Progress.

[ RFC1759] Smith, R, Wight, F., Hastings, T., Zlles, S., and J.
Gyl l enskog, "Printer MB", RFC 1759, March 1995.

[ RFC1179] McLaughlin, L., "Line Printer Daenon Protocol", RFC 1179,
August 1990.

[ RFC2119] Bradner, S. "Key words for use in RFCs to Indicate
Requi rement Level s", BCP 14, RFC 2119, March 1997

[ RFC2234] D. Crocker et al., "Augnmented BNF for Syntax
Speci fications: ABNF', RFC 2234, Novenber 1997.

[ RFC2565] Herriot, R, Butler, S., More, P. and R Tuner, "Internet
Printing Protocol/1.0: Encoding and Transport", RFC 2565,
April 1999.

[ RFC2566] deBry, R, Hastings, T., Herriot, R, Isaacson, S., and P.
Powel |, "Internet Printing Protocol/1.0: Mdel and
Semantics", RFC 2566, April 1999.

[ RFC2567] Wight, D., "Design Goals for an Internet Printing
Protocol ", RFC 2567, April 1999.

[ RFC2568] Zilles, S., "Rationale for the Structure and Mbdel and

Protocol for the Internet Printing Protocol", RFC 2568,
April 1999.

Herriot, et al. Experi nent al [ Page 23]



RFC 2569 Mappi ng between LPD and | PP Protocol s April 1999

9. Authors’ Addresses

Robert Herriot (Editor)

Xer ox Cor poration

3400 Hil I view Ave., Bldg #1
Palo Al'to, CA 94304

Phone: 650-813-7696
Fax: 650-813-6860
EMail:  rherri ot @ahv. xer ox. com

Nor m Jacobs

Sun M crosystens Inc.

1430 OM Ri dge Rd.

Col orado Springs, CO 80919

Phone: 719-532-9927
Fax: 719- 535- 0956
EMai | :  Norm Jacobs@entral . sun. com

Thomas N. Hasti ngs

Xer ox Cor poration

701 S. Aviation Blvd., ESAE-231
El Segundo, CA 90245

Phone: 310- 333-6413
Fax: 310- 333-5514
EMai | : hastings@pl0. es. xer ox. com

Jay Martin

Under score, |nc.

41- C Saganore Park Road
Hudson, NH 03051-4915

Phone: 603-889-7000

Fax: 603-889-2699
EMai | :  j km@nder score. com

Herriot, et al. Experi nent al [ Page 24]



RFC 2569 Mappi ng between LPD and | PP Protocol s April 1999

10. Appendi x A: ABNF Syntax for response of Send-queue-state (short)

The syntax in ABNF for the response to the LPD command ' send-queue-
state (long)’ is:

st at us-response = enpty-queue / nonenpty-queue

enpty-queue = "no-entries" LF
nonenpty- queue = printer-status LF heading LF *(job LF)
printer-status = OK-status / error-status

OK-status = printer-nane SP "ready and printing" LF
error-status = < inplenentati on dependent status information >
headi ng = "Rank" 3SP "Owner" 6SP "Job" 13SP "Fil es"
23SP "Total Size" LF

; the columm headi ngs and their val ues bel ow begin
at the col umms

; 1, 8, 19, 35 and 63
job = rank *SP owner *SP job *SP files *SP total -size "bytes"

; jobs are in order of ol dest to newest
rank = "active" / "1st" / "2nd" / "3rd" / integer "th"

; job that is printing is "active"

; other values show position in the queue
owner = <user nane of person who submitted the job>

job = 1*3DIAT ; j ob- nunber
files = <file name> *( "," <file nane>) ; truncated to 24 characters
total-size = 1*DIGA T ; conbined size in bytes of all docunents
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11. Appendi x B: ABNF Syntax for response of Send-queue-state (I ong)

The syntax in ABNF for the response to the LPD command ' send-queue-
state (long)’ is:

st at us-response = enpty-queue / nonenpty-queue

enpty-queue = "no-entries" LF
nonenpty-queue = printer-status LF *job
printer-status = OK-status / error-status

K-status = printer-name SP "ready and printing" LF
error-status = < inplenentati on dependent status information >
job = LF line-1 LF line-2 LF
line-1 owner ":" SP rank 1*SP "[job" job SP host "]"
line-2 file-nane 1*SP docunent-size "bytes"
; jobs are in order of ol dest to newest

rank = "active" / "1st" [/ "2nd" / "3rd" / integer "th"

; job that is printing is "active"

; other values show position in the queue
owner = <user nane of person who subnitted the job>
job = 1*3DIGA T
file-name = [ 1*DIAT "copies of" SP ] <file name>

; truncated to 24 characters

docunent-size = 1*DIG@ T ;size of single copy of the docunent.
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12. Appendi x C Unsupported LPD functions

The follow LPD functions have no | PP equivalent. The LPD-to-1PP

mapper

i gnores them and the | PP-to-LPD nmapper does not send them

LPD command

name

PONRSEANZIITO

descri ption

G ass for banner page
I ndent Printing
Host of client

Mai | when printed
Symbolic link data
Title for pr

W dth of out put
troff R font

troff | font

troff B font

troff S font

The follow LPD functions specify docunent-fornmats which have no | PP
equi val ent, unl ess soneone regi sters them The LPD-to-1PP mapper
rejects jobs that request such a docunent format, and the |PP-to-LPD

mapper

does not send them

LPD command

name

N< +T-ST S>SXQQOQO

Herri ot ,

description

Plot CIF file

Print DVI file

Plot file

reserved for Kerberized clients and servers
Print ditroff output file

Print file with "pr’ format

File to print with FORTRAN carriage control
Print troff output file

Print raster file

reserved for future use with the Pall adi um
print system
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13. Full Copyright Statenent
Copyright (C) The Internet Society (1999). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

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

The limted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI 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.
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