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Theifthp program is an enhanced, extended, highly configurable, artdige implementation of a print filter for use
with the LPRng Print spooler packageéf hp supports network, serial, and parallel printers, does pageunting

and job recovery, and allows an extremely high level of canfition and tuning. f hp gets its flexibility by using a
configuration file to set its operational characteristidse Tonfiguration file can contain multiple separate printer
configurations and the configuration selection is done byrasieple command line option. The filter supports text,
PostScript, PCL, and PJL printers, and can be configuredrtdléa wide range of printer quirks and
mis-implementations.

Important: THIS DOCUMENTATION AND THE DESCRIBED SOFTWARE IS PROVIDED BY THE AUTHORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN
NO EVENT SHALL THE AUTHORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
DOCUMENTATION, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Preface

1. Introduction

Theifhp Print Filter is the primary print filter for thePRng Print Spooler. This documentis designed to
be the single basic reference for fftgp software; thd.PRng software is distributed separately and has
additional documentation.

2. Acknowledgements

I would like to thank all of thd.PRng users who so relentlessly tried the incredible number of
permutations and combinations of printers and software yerose requests fgust one more feature
led to the development of the software.

3. Shell Prompts

The following table shows the default system prompt and sugee prompt. The examples will use this
prompt to indicate which user you should be running the examap.

User Prompt
Normal user %
root #

4. Typographic Conventions

The following table describes the typographic conventigsed in this book.

Meaning Examples
The name of commands, files, and directories. OBdit your.login file.
screen computer output. Usels -a to list all files.

You have mail.

What you type, when contrasted with on-screen % su

computer output. Password:

Manual page references. Use su(1) to change user names.
User and group names Oniyot can do this.

Emphasis You mustdo this.
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Meaning Examples

Command line variables; replace with the real ndiméelete a file, typem fil enane
or variable.

Environment variables $HOME is your home directory.

5. Notes, warnings, and examples

Within the text appear notes, warnings, and examples.

Note: Notes are represented like this, and contain information that you should take note of, as it may
affect what you do.

Warning Warnings are represented like this, and contain information warning you about possible
damage if you do not follow the instructions. This damage may be physical, to your hardware or to
you, or it may be non-physical, such as the inadvertant deletion of important files.

Examples are represented like this, and typically conteémeples you should walk through, or show
you what the results of a particular action should be.



Chapter 1. Introduction

Theifhp print filter is the latest in a long evolutionary path of priifters for theLPRng print spooler
system. It unifies the low level printer communication féigis and provide a common code base for
future development.

This document is the complete set of references and intitallguide for thafhp print filter. It covers
compilation, installation, initial testing, details ofstgm configuration, and configuration options that
would be needed by the system administrator. Previousseseafifhp had a large selection of
README files which are now incorporated into the IFHP RefeeManual.

Information about. PRng andifhp can be found on thePRng web page http://www.lprng.com.

There is mailing list foifhp andLPRng at dprng@Ilprng.com  >. In order to reduce the amount of
unsolicitedspammail posted to the list you must subscribe to the list befasipg to it. To subscribe,
send email message lfarng-request@lprng.com (mailto:Iprng-request@Ipregmn) with the single
word subscriban the body.

Several presentations bPRng and print spooling software have been made at the Large Scale
Installation Administrator (LISA) conferences and arelirithp distribution and available on web sites.
The slides for the LISA 97 tutorial on Printers and NetworkaPEpooling
(ftp:/fftp.Iprng.com/pub/LPRNQ/LISA97.tgz) are theSA97.ppt  in theLPRng distribution.

During development afhp, the following documents were invaluable references. Fmt& Job
Language (PJL) related issues see the Printer Job Langeabaital Reference Manual, Hewlett
Packard, 10th Edition, October 1997. For PCL related issaeshe PCL 5 Printer Language Technical
Reference Manual, First Edition, 1992. These manuals aiéable through the Hewlett Packard
Developers Program. See http://www.hp.com/go/devexgiéor information on how to join.

1.1. Copyright and Disclaimer

Material included in this document from tliflap distribution Copyright Patrick Powell 1988-1999,
where applicable. The rights to distribute this documentpiete or in part are hereby granted for
non-commercial purposes. Partial reproductions must@eladge the source. Permission to distribute
this file together with_.PRng, ifhp and ‘derived works’ is explicitly granted.

THE MATERIAL IN THIS DOCUMENT IS PROVIDED WITHOUT FEE ANDISSVITH NO
WARRANTY REGARDING FITNESS OF USE FOR ANY PURPOSE. THE ARANO ALL
CONTRIBUTORS ARE NOT LIABLE FOR ANY DAMAGES, DIRECT OR INOTRRESULTING
FROM THE USE OF INFORMATION PROVIDED IN THIS DOCUMENT.

1.2. Commercial Support

AStArt Technologies (http://www.astart.com) (http://wvastart.com) provides commercial support and
enhancements f&tPRNg, ithp, and other network software. AStArt provides network anstem
consulting services for UNIX and NT systems, as well as iiea and network software.
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1.3. Web Site

Web Page: http://www.lprng.com

1.4. FTP Sites

Main FTP Site:

ftp://ftp.Iprng.com/pub/LPRng (US)

Mirrors:

ftp://ftp.u-aizu.ac.jp/pub/net/Ipr/LPRng (JA)
ftp://ftp.cs.columbia.edu/pub/archives/pkg/LPRng JUS
ftp://ftp.cise.ufl.edu/pub/mirrors/LPRng (US)
ftp://ftp.cs.umn.edu/pub/LPRng (US)
ftp://uiarchive.uiuc.edu/publ/ftp/ftp.lprng.com/puPRng (US)
ftp://ftp.sage-au.org.au/pub/printing/spooler/Iprtag))
ftp://mirror.aarnet.edu.au/pub/LPRng/ (AU/NZ)
http://mirror.aarnet.edu.au/pub/LPRng/ (AU/NZ)
ftp://sunsite.ualberta.ca/pub/Mirror/LPRng (CA)
ftp://ftp.informatik.uni-hamburg.de/pub/os/unixistLPRng (DE)
ftp://ftp.uni-paderborn.de/pub/unix/printer/LPRnggP
ftp://ftp.mono.org/pub/LPRNng (UK)
ftp://ftp.iona.com/pub/plp/LPRnNg (IE)
ftp://luabgate.uab.ericsson.se/pub/unix/LPRng (SE)

1.5. Mailing List

To join theLPRng mailing list, please send mail to Iprng-request@Iprngriai(to:
Iprng-request@lprng.ie) with the only the wasdbscriben the body of the message.

1.6. PGP Public Key

TheLPRng andifhp distributions have MD5 checksum files which are signed wifGP public key.
Here is the key for validating the checksums:

Type Bits/KeylD Date User ID
pub  1024/00D95C9D 1997/01/31 Patrick A. Powell <papowell@astart.com >
Patrick A. Powell <papowell@sdsu.edu >

Version: 2.6.3i

MQCNAzLygTQAAAEEANBWSfPYjN3wSANPIXWOUC3CvsMUXjip0dsY5qrdodylhn
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gbAspBopR+tGQfyp5T7C21yfWRRNfXmoJ3FVtgToAsJUYmzoSFY 08eDx+rmSqCLe
rdJjX8aG8jVXpGipEo9U4QsUK+OKzx3/y/OaK4cizoWqKvy1l4l EzDsA2VydAAUT
tCdQYXRyaWNrIEEulFBvd2VsbCA8cGFwb3dIbGXxAYXNOYXJOLMNvbT6JAJUDBRAO
XonoiUTMOwDZXJOBAQ2cBAC7zU9FN3sC3x0USJ+3vjhg/qA+Gjb 5FildJd4solcd

vIvtfOUL/1/rGipbR+A0XHpHZzJUMP9ZfJzKZjaK/d0ZBNIS3i+J nypypeQiAqo9t

FVOOyUCwDfWybgAORuAa2V6UJInAhvj/7TpxMmCApolalb4yFyKu nHa8aBxN+17Ro
rrQIUGFOcmljayBBLiIBQb3dIbGwgPHBhcG93ZWxsQHNkc3UuZWR 1PokAIQMFEDLy
gTSIRMw7ANIcnQEBYBYD/0zTeoiDNnl+Njalei6+6z60akqO70q FVXOFG3aP3kRH

WIDhdtFaAuaMRh+RItHfFfcHhw5K7jiJdgKiTgGfj5Vt30dHYke eh/sddqgfoYnS
tpjOuSNfrotPTUw39n6YTgS5/aW0PQfO9dx7jVUcGeod1TGXTe9 mlhDMwDJ14J14
=3Zbp



Chapter 2. Software Installation and
Configuration

Before you do an installation please read the followingringtons. You will need to:

1. Use GNU Make. You can get it from http://www.gnu.org/satte/software.html. Don’t even think
about trying to use another make unless you are a Wizard. #@withe Wizards use GNU Make.

2. Use an ANSI C compileithp is developed and tested with the GNU C compiler. You can get it
from http://www.gnu.org/software/software.html. S@arsers should consult the excellent
http://sunfreeware.com site for binary distributionsXAlsers can use http://www.bull.de/pub/ or
ftp://ftp.htwk-leipzig.de

2.1. Additional Recommended Software

The following software is recommended for use wiftip . If your printer does not support PostScript,
PCL, or text printing directly you will need to install Gh&lript to convert from PostScript to the
printer format and use a suitable text to PostScript coavert

Unix File Utility

Theifhp filter will recognize that a file is PostScript, PJL, or PCL bymining the first couple of
bytes of a file and applying a simple set of rules. If you reguiore elaborate file type detection
then you can configuriéhp to also use the UNIXile utility if it is unable to determine the file type.
See ftp://ftp.astron.com/pubf/file/ or ftp://ftp.Iprngra/pub/LPRNg/UNIXTOOLS/file/ to obtain this
software.

LPRng Print Spooler

http://www.lprng.com Théfhp filter works best with the later versions of this softwared #ime two
are developed as an integrated unit.

GhostScript

http://www.cs.wisc.edu/~ghost/index.html or http:/mghostscript.com
(http://lwww.ghostscript.com/) If your printer does notlaiée PostScript and you need to print
PostScript, GhostScript is used to convert PostScript toradt usable by the printer.

a2ps - Ascii Text To PostScript Converter

If your printer is a PostScript only printer or you wish to kanhanced formatting capability for
documents, then you will need a text to PostScript convertsr.//www-inf.enst.fr/~demaille/a2ps/
This package does a very good job of text to PostScript ceverlt also makes use of the
file utility to determine the required conversions.
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enscript - GNU Enscript

http://www.gnu.org/ (http://www.gnu.org) This packagean alternative ta2ps , but requires
careful handling due to the exit codes it produces. Pleas&\sappers For Programs for details on
how to useenscript ~ with ifhp.

textps

This program is included with thighp distribution and is an extremely primitive text to Postgtri
filter. It generates PostScript compatible with even thetransient of PostScript printers and is
useful wherea2ps andenscriptare just too modern. See http://www.lprng.com.

psutils

Thepsutils  package developed by Angus Duggan is available from
ftp://ftp.dcs.ed.ac.uk/pub/ajcd/. These are a colleatibprograms for manipulation of PostScript
files, and include facilities for doing page selection, pegeersal, n-up printing, and watermarking.

netcat

Thenetcat utility is extremely useful when trying to send files to a netlwprinter and you need
to monitor its activity. Developed byhwobbit@avian.org >, it is available from
ftp://avian.org/src/hacks/nc110.tgz.

2.2. Installation

The installation procedure uses ttwnfigure  facility to generate Makefiles. By convention, these files
have the following variables that install tifap executables and configuration files in the following
locations:

Table 2-1. Configure File Location Variables

Configure Variable Default Value Expanded Default Override

\Value
${prefix} /usr/local --prefix=PATH
${exec_prefix} ${prefix} usr/local --execprefix=PATH
${bindir} ${exec_prefix}/bin ust/local/bin --bindir=PATH
${sbindir} B{exec_prefix}/shin ust/local/shin --shindir=PATH

${libexecdir}

${exec_prefix}/libexec

ustr/local/libexec

--libexecdir=PATH

${sysconfdir}

${prefix}/etc

ustr/local/etc

--sysconfdir=PATH

S{mandir}

${prefix}/man

usr/local/man

--mandir=PATH

The following files are installed as shown below:
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Table 2-2. Executable and Configuration File Locations

Configure Variable Files
${libexecdir}/filters Ipf, ithp
${sysconfdir} ithp.conf
${mandir}/man[1-9] man pages

The configuration you choose should match that of tR&ng print spooler. For example:

Jconfigure --prefix=/usr --sysconfdir=/etc \
--mandir=/usr/share/man

executables and files in

lusr/libexec/filters ifhp
letc ifhp.conf
/usr/share/man/man[0-9] ifhp.manl

First, we untar, configure, compile, and install the sofewvar

h4: {1} % gunzip -c ifhp-<version>.tgz | tar xvf -

h4: {2} % cd ifhp-<version>

h4: {3} % ./configure [ ... configuration options ]

h4: {4 % nake clean all

h4: {5} % su # you must do the foll owing conmmands as root
h4: {6} # nake install

Modify your printcap file to uséhp. Your printcap usually has the following format; older viersof
Ipd require:\ at the end of each line of a printcap entry. THieand:of filter entries are usually the ones
of interest.

Ip:

sif=/usr/local/path_to_old_filters/old_if_filter
:of=/usr/local/path_to_old_filters/old_of_filter

Your new printcap entry will look like the one below. The MODExnformation is described in the next
section.

Ip:

# see text for details about the next line
:ifhp=model=MODEL,status@
filter=/usr/local/libexec/filters/ifhp

# only if you are using accounting or banners
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#:0f=/usr/local/libexec/filters/ithp

Select a suitable printer from the entries in the configardfile (/usr/local/etc/lpd.conf or
/etc/Ipd.conf ). These are described in more detail in the next section.

Shut down and restart your print spooler and then send a jttetprinter. If this works and you do not
need any further capabilities dhp such as error reporting or printer monitoring, then you arisfied.

If you want to use additional capabilities, then you shoelad the detailed instructions in the next
couple of sections.

2.3. Printer Models Supported

There are over 500 different printer models, types and cardigpns supported bijhp . If your printer is
not currently supported and you have documentation abeugrinter then send mail to the
LPRng Mailing List and support will be added.

The default printer is an HP LaserJet 4MP, which supportsJeoipt Level 3, PCL5, PJL, and has
bidirectional communication and a functional pagecounter

Theifhp.conf  configuration file contains configuration entries for vagaoodels of printers. Each
entry has a name usually corresponding to the model of pramtés basic capabilities. For example, the
HP LaserJet 4 printer has thedel=hp4 configuration entry. Thdefaultprinter configuration covers a
wide range of network printers manufactured by Hewlettkidadt, Canon, Epson, and others and is for a
printer that has a bidirectional communications connedtiat allows it to report status information and
the following capabilities:

1. PJL supportdjl ) compatible with HP 4 family of printers
2. PostScript (PS) suppoms).

3. PCL supportcl ).

4. Text files printed as PClidxt , default_language=pcl ).

There is also support for PostScript only printeredel=ps ), Tektronics Phaserspdel=phaser ),
QMS (model=gmsXXX) and others. The best way to determine the printers cuyreafiported is to
examine thefhp.conf  file. The following is a sample of the various entries in thafiguration file.

Table 2-3.i f hp. conf Configuration Entries

Configuration Printer Supported

default HP 4M Plus, PostScript, PJL, HPGL2, PCL, status,
pagecount support

apple PostScript printer, text to PS conversion, status,
pagecount support

postscript PostScript printer, text to PS conversion, status,
pagecount support
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Configuration Printer Supported

ps PostScript printer, text to PS conversion, status,
pagecount support

pcl PCL only printer, no status

pcl_gs HP Laserjet 4 PCL only printer, write only, no std

hpiiisi HP LaserJet Il (PCL and PostScript Interpreter)

hp3si HP LaserJet Il (PCL and PostScript Interpreter)

ljet3 HP LaserJet Il (PCL and PostScript Interpreter)

1j3 HP LaserJet Il (PCL and PostScript Interpreter)

hpiiisi.gs HP LaserJet Il (PCL, PostScript via GhostScript

hp3si.gs HP LaserJet Il (PCL, PostScript via GhostScript

ljet3.gs HP LaserJet Il (PCL, PostScript via GhostScript

j3.9s HP LaserJet Il (PCL, PostScript via GhostScript)

hp4 HP LaserJet 4 Family, HP LaserJet 4 (PostScrip
Interpreter)

hp4m HP LaserJet 4 Family, HP LaserJet 4m (PostScH
Interpreter)

hp4si HP LaserJet 4 Family, HP LaserJet 4si (PostScrj
Interpreter)

hp4simx HP LaserJet 4 Family, HP LaserJet 4simx
(PostScript Interpreter)

hp4plus HP LaserJet 4 Family, HP LaserJet 4plus
(PostScript Interpreter)

hp4mplus HP LaserJet 4 Family, HP LaserJet 4mplus
(PostScript Interpreter)

hp4v HP LaserJet 4 Family, HP LaserJet 4v (PostScri
Interpreter)

hp4mv HP LaserJet 4 Family, HP LaserJet 4mv (PostS
Interpreter)

hp4p HP LaserJet 4 Family, HP LaserJet 4p (PostScr
Interpreter)

hp4mp HP LaserJet 4 Family, HP LaserJet 4mp (PostS
Interpreter)

hp4pj HP LaserJet 4 Family, HP LaserJet 4pj (PostSc
Interpreter)

hpljpro HP LaserJet 4 Family, HP LaserJet ljpro (PostS
Interpreter)

hp4ic HP LaserJet 4 Family, HP LaserJet 4lc (PostScrij
Interpreter)

hp4mplus HP LaserJet 4AMPlus

hp5l HP LaserJet 5 Family, Hp Laserjet 5l
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Configuration Printer Supported

hp6l HP LaserJet 6 Family, Hp Laserjet 6l
hp1100 HP LaserJet 6 Family, Hp Laserjet 1100
hp1100 HP LaserJet 1000 Family, Hp Laserjet 1100
hp4l Hp LaserJet 4L, PCL only

hp4ml HP LaserJet 4ml

hp5p HP LaserJet 5p

hp5mp HP LaserJet Smp

hp6p HP LaserJet 6p

hp6mp HP LaserJet 6mp

hp5 HP LaserJet 5

hp5si HP LaserJet 5si

hp5simx HP LaserJet 5simx

hp5m HP LaserJet 5m

hp5Ssimopier HP LaserJet 5simopier

hp4000 HP LaserJet 4000

hpcolorl; HP Color LaserJet

hpcolorlj5 HP Color LaserJet 5

hpcolorlj5m HP Color LaserJet 5m

hpdj1200 HP Design Jet 1200 Family
hpp;jxI300 HP Paint Jet XL 300 Family
hpdj1600 HP Design Jet 1600 Family

hpdj200 HP DeskJet 200

hpdj220 HP DeskJet 220

hpdj600 HP DeskJet 600

hpdj650 HP DeskJet 650

hpdj230 HP DeskJet 230

hpdj250c HP DeskJet 250c

hpdj330 HP DeskJet 330

hpdj350c HP DeskJet 350c

hpdj430 HP DeskJet 430

hpdj450c HP DeskJet 450c

hpdj455ca HP DeskJet 455ca

hpdj700 HP DeskJet 700

hpdj750c HP DeskJet 750c

hpdj750cplus HP DeskJet 750cplus

hpdj755cm HP DeskJet 755cm

hpdj2000cp HP DeskJet 2000cp

hp2500 HP Design Jet 2500 - No PCL, PostScript Only
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Configuration Printer Supported

hp2500cm HP Design Jet 2500cm - No PCL, PostScript On

hp2500c HP Design Jet 2500c - No PCL, PostScript Only|

hp2500cm HP Design Jet 2500cm - PCL and PostScript

hpdj2500cp HP DesignJet 2500CP, not HP2500, HP2500c,
HP2500cm

hp4500 HP Color LaserJet Printer 4500

hp8500 HP Color LaserJet Printer 8500

hp8550 HP Color LaserJet Printer 8550

hp4550n HP4550N

hp5000 HP5000 Model number: C4111A (LaserJet 500(

hp5000 HP5000 Model C4111A (LaserJet 5000)

hp8000 HP Laserjet 8000 Series, HP8000

hp8100 HP Laserjet 8000 Series, HP8100

hp8150 HP Laserjet 8000 Series, HP8150

hp2100 HP LaserJet 2100 Series

hp2200 HP LaserJet 2200 Series

hp4050 HP4050 Series

hp4050 HP4050 Series Printers

gms1725 QMS 1725, uses appsocket, no status, PostScti
only

gms2025 QMS Laser Printer QMS 2025, appsocket, no st
PostScript and PCL

gms860 QMS Laser Printer QMS 860, appsocket, no sta|
PostScript and PCL

gms2060 QMS Laser Printer QMS 2060, appsocket, no st
PostScript and PCL

phaser Generic Tektronics Phaser Color Printer, appso
PostScript only

phaser360 Tektronics Phaser 360 Color Printer, appsocket,
PostScript only

phaser740 Tektronics Phaser 740 Color Printer, appsocket,
PostScript only

phaser750 Tektronics Phaser 750 Color Printer, appsocket,
PostScript only

phaser850 Tektronics Phaser 850 Color Printer, appsocket,
PostScript only

phaser5400 Phaser 5400, understands PCL and PostScript,
needs appsocket

lexmark4039 Lexmark 4039, Postscript only

lexmark_optra_e312

Lexmark Optra €312, Postscript, PCL and PJL

10
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Configuration Printer Supported

IN15s Digital Laser LN15, LN17ps, Compaq Laser LN [L6
In16s Digital Laser LN15, LN17ps, Compaq Laser LN [16
In17pss Digital Laser LN15, LN17ps, Compaq Laser LN [16
hpij2250s HP Business Inkjet 2250

gs_bj10 Canon BubbleJet BJ10e

gs_bj10 Canon BubbleJet BJ20

gs_bj200 Canon BubbleJet BJ200

gs_hbj200 Canon BubbleJet BubbleJet BJC-210 B/W only
gs_hbj200 Canon BubbleJet BubbleJet BJC-240 B/W only
gs_hbj200 Canon BubbleJet BubbleJet BJC-250 B/W only
gs_bj200 Canon BubbleJet BubbleJet BJC-70 B/W only
gs_bjc600 Canon BubbleJet BubbleJet BJC-600

gs_bjc600 Canon BubbleJet BubbleJet BJC-610

gs_bjc600 Canon BubbleJet BubbleJet BJC-50

gs_bjc600 Canon BubbleJet BubbleJet BJC-70

gs_bjc600 Canon BubbleJet BubbleJet BJC-80

gs_bjc600 Canon BubbleJet BubbleJet BJC-210 Color only
gs_bjc600 Canon BubbleJet BubbleJet BJC-240 Color only
gs_bjc600 Canon BubbleJet BubbleJet BJC-250

gs_bjc600 Canon BubbleJet BubbleJet BJC-1000
gs_bjc600 Canon BubbleJet BubbleJet BJC-2000
gs_bjc600 Canon BubbleJet BubbleJet BJC-4000
gs_bjc600 Canon BubbleJet BubbleJet BJC-4100 B/W only
gs_bjc600 Canon BubbleJet BubbleJet BJC-4200
gs_bjc600 Canon BubbleJet BubbleJet BJC-4300
gs_bjc600 Canon BubbleJet BubbleJet BJC-4550
gs_bjc600 Canon BubbleJet BubbleJet BJC-6000
gs_bjc600 Canon MultiPASS C2500 color printer/fax/copief
gs_bjc800 Canon BubbleJet BubbleJet BJC-800

gs_bjc800 Canon BubbleJet BubbleJet BJC-7000 Color.
gs_bjc800 Canon BubbleJet BubbleJet BJC-4300 Color
gs_bjc800 Canon BubbleJet BubbleJet BJC-4650
gs_deskjet HP DeskJet

gs_deskjet HP DeskJet Plus

gs_djet500 HP DeskJet 500 B/W

gs_djet500 HP DeskJet Portable B/W

gs_djet500 HP OfficeJet 590 B/W

gs_cdj500 HP DeskJet 400
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Configuration Printer Supported
gs_cdj500 HP DeskJet 500C
gs_cdj500 HP DeskJet 540C
gs_cdj500 HP DeskJet 690C
gs_cdj500 HP DeskJet 693C
gs_cdj550 HP DeskJet 550C
gs_cdj550 HP DeskJet 560C
gs_cdj550 HP DeskJet 600
gs_cdj550 HP DeskJet 660C
gs_cdj550 HP DeskJet 660C
gs_cdj550 HP DeskJet 682C
gs_cdj550 HP DeskJet 683C
gs_cdj550 HP DeskJet 693C
gs_cdj550 HP DeskJet 694C
gs_cdj550 HP DeskJet 690C
gs_cdj550 HP DeskJet 692C
gs_cdj550 HP DeskJet 693C
gs_cdj550 HP DeskJet 694C
gs_cdj550 HP DeskJet 695C
gs_cdj550 HP DeskJet 850
gs_cdj550 HP DeskJet 870Cse
gs_cdj550 HP DeskJet 895Cxi
gs_cdj550 HP DeskJet 970
gs_cdj550 HP OfficeJet 590
gs_cdj550 Olivetti jp450
gs_cdj550 Xerox XJ6C
gs_cdj850 HP DeskJet 850
gs_cdj850 HP DeskJet 855
gs_cdj850 HP DeskJet 870Cse
gs_cdj850 HP DeskJet 870Cxi
gs_cdj850 HP DeskJet 890C
gs_cdj850 HP DeskJet 670C
gs_cdj850 HP DeskJet 680
gs_cdeskjet HP DeskJet 500C
gs_cdeskjet GhostScript with -sDEVICE=cdj500
-dBitsPerPixel=3
gs_cdjcolor GhostScript with -sDEVICE=cdj500
-dBitsPerPixel=24
gs_cdjmono HP DeskJet 500C
gs_cdjmono HP DeskJet 510

12
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Configuration Printer Supported

gs_cdjmono HP DeskJet 520

gs_cdjmono HP DeskJet 540C

gs_cdjmono HP DeskJet 693C

gs_cdjmono GhostScript with -sDEVICE=cdj500
-dBitsPerPixel=1

gs_epsonc Fujitsu DL-1100

gs_epsonc Fujitsu DL-2400

gs_hl7x0 Brother HL-720

gs_hl7x0 Brother HL-730

gs_hl7x0 Do not use hl7x0 with PCL compliant Brother
HL-760. Use ljet4.

gs_laserjet Bull Compuprint Pagemaster 415

gs_lips3 Canon LBP4+

gs_lj4dith HP DeskJet 600

gs_ljet2 HP LaserJet I

os_ljet2 Xerox 4030

gs_ljet3 Tandy LP800 With LaserJet Ill emulation.

gs_ljet4 Brother HL-660

gs_ljet4 Brother HL-760 600dpi

gs_ljet4 Epson EPL5700 300dpi OK

gs_ljet4 HP DeskJet 600 margins wrong

gs_ljet4 HP DeskJet 870Cse

gs_ljet4 HP LaserJet 5 300dpi or 600dpi

gs_ljet4 HP LaserJet 5L 300dpi or 600dpi

gs_ljet4 HP LaserJet 6L 600dpi

gs_ljet4 HP LaserJet 1100 600dpi OK.

gs_ljet4 IBM Network Printer 17

gs_ljiet4 IBM/Lexmark 4029 Margins wrong.

gs_ljet4 Lexmark Optra E+

gs_ljet4 Lexmark Optra SC 1275 B/W only.

gs_ljiet4 Oki OL410ex LED printer 300dpi or 600dpi

gs_ljetplus HP LaserJet Plus

gs_lietplus Canon Laser LBP-600

gs_ljetplus NEC SuperScript 860

gs_pjxI300 HP PaintJet XL300

gs_pjxI300 HP DeskJet 600

gs_pjxI300 HP DeskJet 1200C

gs_pjxI300 HP DeskJet 1600C

gs_r4081 Ricoh 4081 laser printer
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Configuration

Printer Supported

gs_r4081

Ricoh 6000 laser printer

bjc610a0.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi plain paper, high speed

bjc610al.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi plain paper

bjc610a2.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi coated paper

bjc610a3.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi transparency film

bjc610a4.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi back print film

bjc610a5.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi fabric sheet

bjc610a6.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi glossy paper

bjc610a7.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi high gloss film

bjc610a8.upp

Canon BubbleJet BJC 610 (color, rendered)
360x360dpi high resolution paper

bjc610b1.upp

Canon BubbleJet BJC 610 (color, rendered)
720x720dpi plain paper

bjc610b2.upp

Canon BubbleJet BJC 610 (color, rendered)
720x720dpi coated paper

bjc610b3.upp

Canon BubbleJet BJC 610 (color, rendered)
720x720dpi transparency film

bjc610b4.upp

Canon BubbleJet BJC 610 (color, rendered)
720x720dpi back print film

bjc610b6.upp

Canon BubbleJet BJC 610 (color, rendered)
720x720dpi glossy paper

bjc610b7.upp

Canon BubbleJet BJC 610 (color, rendered)
720x720dpi high-gloss paper

bjc610b8.upp

Canon BubbleJet BJC 610 (color, rendered)
720x720dpi high resolution paper

cdj550.upp HP DeskJet 550C 300x300dpi 32-bit CMYK

necp2x.upp NEC P2X 360x360dpi 8-bit (Floyd-Steinberg)

stcany.upp Epson Stylus Color (Any) 360x360dpi 4-bit,
PostScript halftoning

stc.upp Epson Stylus (Original) and Stylus Pro Color
360x360dpi 32-bit CMYK, 15-pin

stc_l.upp Epson Stylus (Original) and Stylus Pro Color

360x360dpi 4-bit, PostScript halftoning, weaved
noWeave
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stc_h.upp Epson Stylus (Original) and Stylus Pro Color
720x720dpi 32-bit CMYK, 15-pin Weave

stc2.upp Epson Stylus (Original) and Stylus Pro Color
360x360dpi 32-bit CMYK, 20-pin, Epson Stylus
Color 1I(s)

stc2_h.upp Epson Stylus (Original) and Stylus Pro Color
720x720dpi 32-bit CMYK, 20-pin, Epson Stylus
Color Il

stc2s_h.upp Epson Stylus (Original) and Stylus Pro Color
720x720dpi 32-bit CMYK, 20-pin, Epson Stylus
Color lIs

stc500p.upp Epson Stylus Color 500 360x360dpi 32-bit CMYK,
noWeave, plain paper

stc500ph.upp Epson Stylus Color 500 720x720dpi 32-bit CMYK,
noWeave, plain paper

stc600pl.upp Epson Stylus Color 600, 360x360dpi, 32/90-inch
weaving 32-bit CMYK, 32-pin, plain paper

stc600p.upp Epson Stylus Color 600, 720x720dpi, 32/90-inch
weaving 32-bit CMYK, 32-pin, plain paper

stc600ih.upp Epson Stylus Color 600, 1440x720dpi, 32/90-in¢ch
weaving 32-bit CMYK, 30-pin, inkjet paper

stc800pl.upp Epson Stylus Color 800, 64/180-inch weaving
360x360dpi 32-bit CMYK, 64-pin, plain paper

stc800p.upp Epson Stylus Color 800, 64/180-inch weaving
720x720dpi 32-bit CMYK, 64-pin, plain paper

stc800ih.upp Epson Stylus Color 800, 64/180-inch weaving
1440x720dpi 32-bit CMYK, 62-pin, inkjet paper

stc1520h.upp Epson Stylus Color 800, 64/180-inch weaving
1440x720dpi 32-bit CMYK, 62-pin, inkjet paper

imagerunner550 Canon imageRUNNER 550/600 iR600-550-60

imagerunner600 Canon imageRUNNER 550/600 iR600-550-60

hpdj800ps HP DesignJet 800ps

If your printer is not in this this list then you can use thdduling guidelines. If you have a PostScript
only printer you should use thes model. If you have a PCL only printer, thenl is recommended. If
you want to process PostScript files on your PCL only priritentinstall GhostScript and use pcl_ps
entry and select the GhostScript driver suitable for yointpr.

The other model entries are used when specific printer fomality or features are needed. For example,
if you want to do accounting or usandscapemode, then you should check for your specific printer
model in the configuration file.
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Due to the general nature of tifap filter, there is no standard set-@ user options because there is no
standard set of user facilities. However, the following @@mmended for use by implementors of new
configurations or printer support.

3.1. Input Tray Selection

If a printer supports an input tray selection mechanisnm the following options are recommended for
use. Local conditions or printer type may require additiptians.

inupper, inlower, intrayl, intray2, ..., manual, envelope

The input tray selection options should start with itheprefix and correspond to the various trays,

if possible. Thenanual andenvelope options are included to select manual feed or envelope feed.
There is a possible source of conflict here as there may bevatope feeder as well as an envelope
media. This is a printer specific dependency.

source=name

Thekey=value form allows users to use options such-asource=inbin1  , which may be useful
for systems that have an unusual or nonstandard input geleaechanism.

3.2. Output Bin Selection

If a printer has an output bin selection mechanism or somer dithishing mechanism, then the following
are recommended for use.

outupper, outlower, outbinl, ...

The output bin selection should start with e prefix.

outbin=name

Theoutbin=name form allow users to use options such-asutbin=stapler , which may be
useful for systems that have an unusual or nonstandardtséfmction mechanism.

3.3. Media Size (Paper) Selection

The paper size selection facilities usually are quite pridependent, and the input tray selection and
paper size selection mechanisms may interact in strangmgsigrious ways.
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letter, legal, ledger, oversize, a0, al, ...

These are standard paper size names.

11x17, tabloid
These are usually aliases for ledger, but depending on ¢acalitions can select different types of
paper.

paper=name

Thepaper=name form allow users to use options such-@paper=b3 , which may be useful for
systems that have an unusual or nonstandard input meddaiselemechanism.

3.4. Media Type Selection

Media Type is not the same as paper size, and correspondsnarhe assigned to a particular media. Of
course, the issue is complicated by the fact that some mesimdtandard sizes as well. Again, the input
tray selection, media size, and media type selection w#ract in confusing and mysterious ways,
depending on the whim of the printer firmware implementors.

You will also notice that there is no genenad¢diatype=name selection mechanism. This is due to the
extremely different way that the media names must be passdbstScript, PJL, and PCL.

plain, preprinted, letterhead, transparency, glossy, pre punched, labels

These are commonly used media type names gleaned from sd&@aiScript Printer Description
Files, Microsoft printer drivers, and arcane lore of thenkn Working Group. Note that these are
not accepted terms in the paper industry for any of thesedfpgedia. You are warned.

3.5. Duplex and Simplex

Duplex printing is when impressions are placed on both sil@essheet of media. Due to a general lack
of conventions, the orientation of each of the impressi@ngg from vendor to vendor, and has changed
over the years.

duplex, Ilduplex

Print on both sides using the default orientation. Tduplex is an alias foduplex

duplexshort, sduplex

Print on both sides but reverse the orientation of one pagesduplex is an alias for
duplexshort ~ Which page is reversed is at the whim of the firmware impleorsrdand
conventions for the printer.
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simplex

Print on a single side of a page

tumble, shortedge

This is use to print a single page on one side of the media,singuhe (nonstandard) orientation
for theduplexshort . This is usually done when a single impression must be gestbom the
alternative side of the media, rather than the default gidain, this is dependent on the whims and
whimsies of the printer firmware implementors, and may haveesunexpected side effects.

3.6. Copies

This option has been provided to effectively allow the prirtb make multiple copies of a single page or
job. This option tends to be misimplemented on almost allkmprinters, and it is strongly
recommended that users do not use it. However, for com@s$gicompatibility, and implementor
consideration, this is included, even against the bettiggment of the implementors of tifap

software.

copies=nnn

Attempt to makennn copies of each impression. This usually fails with catasiio problems
unless you have a system that supports all of the variousmoptequired, has enough memory to
handle rasterization, you do not have a paper outage, amtititer does not stop with operator
intervention. You have been warned.
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and Printcaps

One of the major difficulties with printer software is degliwith the wide range of different printer
hardware configurations and printer connections. This@eoutlines the printer communication
methods, the types of print job languages, and the effedtsesk on printing software and tlbp filter.

4.1. Printer Configurations

A printer consists of a hardware print engine which markstigput page and delivers it, a set of control
hardware that takesmint job in a well defined format and operates the hardware to produigrid
according to information in thprint job, and a communication channel from the computer to the cbntro
hardware. The control hardware is sometimes callpdra engine In most modern computers the

control hardware may consist of multiple microprocesseaish with their own firmware, and each
performing a specific printing task. For example, one mayrobthe paper feed path, one may do
rasterization, and one may handle communications with th&de world.

In order to set up printing correctly, it is necessary to kribe/following information about your printer.

1. The capabilities of the hardware. This is dependent omibeel of printer, and may be such things
as the page feed, output and input tray selection, numbemwins and/or rows of output
available on the output device. This information is readihgilable from most manufacturers.

2. Theprint job languageecognized by the control hardware. This is the specialfsetdes,
commands, and formats recognized by the control hardware.

3. The protocol used to send jobs to the printer and obtainstbout the printing activity.

Usually the capabilities of a modern printer are very welthkn and documented, and ttilep filter and
most print spooling software has little difficulty workingtivthem.

The following checklist will help you in setting up your ptar. The various options that you will need to
know about are indicated where appropriate.

1. Printer Model fnodel=??? ) What is the exact printer model? Check the serial numbettmaro
identification to get this information. You should check ifwg.conf  configuration file to see if
your printer is already supported.

2. Print Languages Supported By Your Printer

a. PJL?jl orpjl@ ) The Printer Job Language (PJL) is a high level languageatgxh by
many Hewlett-Packard printers that allows some print systenfiguration to be performed.
Due to historical developments, not all printers suppd®aL language facilities, and some
support them in different ways than other printers. ithp filter can use the PJL support for a
printer if it is available.

b. PostScript (and what version)®(or ps@ PostScript is the most common print job language in
use. If your printer supports PostScript, then you will havelatively trouble free time with it.
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One problem is that it requires a fairly substantial amodimi@mory and computational
support, and is usually not found on the low end (less tha®$ponters.

c. PCL? pcl orpcl@) PCL is another Print Language supported by many vendarsiding
Hewlett-Packard, Lexmark, and others. It is essentiaklywéth escape sequences to tell the
print engine to place markings on a page at specific placespeeific font. It is the second
most common format used with modern printers.

d. Text? (ext ortext@ ) Textis really just PCL without any control sequences. Hasvgit is
easy to havéhp convert ordinary text into PCL by prefixing the appropria@ Recontrol
codes. You may also need to use thié option to force CR taCR-LF translation. If you have
a simple text printer then you may want to use the much easwrifigurdpf filter from the
LPRnNg distribution (http://www.lprng.com).

e. Vendor Specific There is a growing trend to have very petary Print Languages for very low
end (less than $300) printers. These printers usually reailiof their jobs to be preformated
by software running on the host and to have the job deliveréldem in a specific manner. If
you have one of these printers, you will need to get a ragtgrizrogram that produces the
correct format. Check to see if GhostScript, supports youter. If it does then you can use
GhostScript  to translate PostScript to your printer’s required format.

3. Memory Size. If you are going to be sending large print jobsnes with a large amount of graphics
to the printer, you will need a substantial amount of memorgeal with rasterization. Most high
resolution Laser Copier based printers require a minimufbahegabytes for adequate
performance, and if you are printing complex PostScriptDF Blocuments you may want at least
32 megabytes. Color printers require substantially moceGhmegabytes is not uncommon.

4. Communications. The connection between your printerth@dhost computer.

a. Network Connection This is the most reliable and high dpesy to connect a printer to a
system. This is especially true if a printer must be accéssibmultiple users and is located at a
distance from the user.

b. Parallel Portgtatus@ ) The parallel port is anidirectionalcommunications channel and does
not do full duplex bidirectional communications. Some @iexg system support bidirectional
communications, but they do so by requiring write operatimnalternate with read operations.

c. Serial Ports This is the very worst way to communicategi Bpeed with a printer. Serial ports
usually have a high error rate, suffer from data overrund teave a severe impact on system
performance. You will need to configure your printer speethiat (bits per character, parity,
stop bit), and flow control method, and then do the same fohdis& This can be an endless
source of frustration for the novice user.

d. Print Server Box Many older printers do not directly supmetwork connection and have an
externalprint server boxattached to either their serial or parallel ports. If youédnthe printer
connected to a parallel port, then you will still most likelgly have unidirectional
communication and no status information will be availaldexf the printer.
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4.2. Network Communication Protocols

The most high speed and reliable connection to your pristasing a network connection. The
following protocols are usually used to communicate witteanork printer: RFC1179 (TCP/IP
printing), Socket Protocol (TCP/IP), AppSocket ProtodaCP/IP), Novell Print Protocol (IPX), SMB
Print Protocol (TCP/IP), and AppleTalk Print Protocol (T/GH.

It is highly recommended that you use TCP/IP networking tmewnications to talk to your printer, and
that you do not enable any other protocol on your printerolf have two different systems trying to
connect to the same printer using different protocols, &wahge of vendor’s hardware will lock up and
may require a power up reset to recover. Documented evidenttgs behavior includes a wide range of
printers, including those from Hewlett-Packard, LexMdBdyl and other vendors.

Only the TCP/IP based network job transfer protocols areudised in this document. For details on
using other protocols, please consult the consultfBng (http://www.lprng.com) documentation.

4.3. RFC1179 (BSD or TCP/IP) Job Transfer Printcap

Entry

RFC1179 is used to transfer print jobs between a client Jas&t a print spooler, or between two print
spoolers. Jobs are transferred as a set of files, and therdatynation exchanged during the transfer
process is the success or failure of the transfer. In ordgetstatus about the actual job printing, a
separate query statupq) is sent to the print spooler.

Many, if not all, printers with a network interface that sopis the TCP/IP protocol support the
RFC1179 protocol for job transfer. However, their supportdrint job status is usually minimal to
non-existent. If you want to send a job to a printer using tRE€RL79 protocol, please be aware of the
following problems.

Normally a print spooler (System 5 Ip, BSD Idd?Rng) does not modify a print job when forwarding it
to another print spooler. This means that your print job ndtmally pass from the originatidg or Ipr
program to the destination printer with no changes. Thish@a disastrous results if the jodquires
filter processing.

If you are using th&.PRng print spooler, job transfers usimFC1179is specified by using
:Ip=spoolqueue@host  or :rp=spoolqueue:rm=host printcap entries. For example:

raw:
lp=raw@host
:sh:sf:mx=0
:sd=/var/spool/lp
cooked:
:rp=cooked:rm=host
:sh:sf:mx=0
:sd=/var/spool/lp
filter=/usr/local/libexec/filters/ifhp
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Theraw queue does not have a filter and jobs sent tadheare transfered intact from thew queue to
the destinatiomaw printer on thenost server.

Jobs sent to theooked queue will be processed by the program specified byithe  option. For
each data file in the job, tHpd print spooler will open a temporary file to hold the filter outpand then
run the filter program with its STDIN set to the job’s data file find the STDOUT set to the temporary
file. The filter STDERR will be recorded in an error log.

When a job is created a job format may specified (defadlj,igand an filter can be specified to process

job files with this format. The <format> option specifies the filter program for use. For example, you

can specify a different filter for the format as shown below. Theanslate_format option specifies
the resulting format for the processed files, and uses a t@imdar to the UNIXtry (1) program. In the
example, it specifies that the output of the filter for thiermat be renamed ds

cooked:
:rp=cooked:rm=host
:sh:sf:mx=0
:sd=/var/spool/lp
# default filter
filter=/usr/local/libexec/filters/ifhp
# n filter
:nf=/usr/local/libexec/filters/nfilter
:translate_format=nf

There is a final option that is used when rather than having af $eb files forwarded to a printer, a
single job file is desireable. This is usually the case whedisg a job to a host or printer that has a
defective RFC1179 spooler implementation, and drops opmimits jobs with multiple files in them. The
Ipd_bounce option causes the output of all the filters to be put into alsifie, and the output is then
forwarded to the destination. You can also usettpdormat  option to specify the format of the job:

cooked:
:rp=cooked:rm=host
:sh:sf:mx=0
:sd=/var/spool/lp
# default filter
filter=/usr/local/libexec/filters/ifhp

:lpd_bounce
# output has | (literal) or binary output
:bg_format=I
Thelpr -I  orlpr -b flag is used to specify the speciigral orl job format. Job that have the

format usually have only the most perfunctory processingeduy the filter.

4.4. Socket Protocol (TCP/IP) Operation Printcap Entry

Many printers with a network interface provide a TCP/IP pibait is a direct connection to the internal
print engine If a TCP/IP connection is made to this port and a file is sest this connection, then the
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print engine will process the file. More importantly, the nention is bidirectional, and the printer will
report errors and status conditions over the connectidnaRd PostScript status request commands can
be sent to the printer and the printer will respond with infation.

Theifhp filter makes extensive use of this protocol, and providegstigor status and error reporting.
In cooperation with th& PRng print spooler, it will provide a detailed description of thetual print job
progress and any error conditions that arise.

To use a Socket connection witfPRng, you use thelp=host%port  printcap entry shown below. The
Ipd print spooler will open a connection to the TCPA&t onhostand passes the (bidirectional)
connection to théhp filter on file descriptor 1 (STDOUT) and the file to be printedfib@descriptor 0
(STDIN). Errors and status information are reported byifiye filter on file descriptor 2 (STDOUT) and
placed in the error status log by thel print spooler.

The connection made by tihgd server to the printer ipersistenbver the entire job; all file transfers for
the same job are made over the same connection. This is iamp@ it prevents other printer users from
hijackingthe printer in the middle of print a job and getting your jolpmuts mixed together.

The following is a typical printcap entry using the sockedtprcol.

raw:
:lp=host%9100
:sh:sf:mx=0
:sd=/var/spool/lp
filter=/usr/local/libexec/filters/ifhp

4.5. Appsocket Protocol (TCP/IP) Operation

The Tektronics Phaser Series printers and QMS printershesgppsockeprotocol when sending a job
to the printer. This protocol uses two ports: a TCHi$Reningport which accepts TCP/IP connections
and a UDRyueryport that is used to obtain status information. Unfortulyatee UDP port is almost
totally useless for job monitoring and status purposes sindt used except in an advisory role.

The Appsocket protocol is (briefly):

1. When a UDP packet is received on the UDP port a reply packeaming the status is returned to
the originator’s address. This packet contains an statlisation in anun-standardizeformat but
usually is readable or has a clearly defined format.

2. To send a job to the printer, a TCP/IP connection is opem#uet TCP/IP port and job data is sent.
Only a single job can be sent at a time - a EOJ in the job, i.eRIGD for PostScript or ESC E for
PCL will cause the printer to terminate reading from the Ti€Rbort, and after job processing has
finished, to close the TCP/IP connection. All input after B@J may be ignored by the printer and
not processed.

3. While processing the job, Hidirectionalsupport is available and has been enabled the printer will
return job status or information until all of the print job igh is has received has been processed.
This support is usually not enabled by default and must bbleddy using a specialized
administration interface or configuration tool.
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4. Unfortunately, some printers will also close the conioecivhen the EOJ has been received. These
printers are virtually useless when trying to get error atust information about a job.

5. Even more annoying is the behavior of some printers tisgtion the network connection
remaining open until the job has been processed. The desichrgy the job to the printer must do a
shutdowron the sending direction of the network connection, and tkad status information from
the receiving direction until the printer terminates thamection. Unfortunately, some printete
notterminate the connection, and the the user must close theection after a suitable timeout.

6. While processing the job, the printer will ignore any ceation requests, and only until the job has
been processed will the printer accept connections.

7. During job processing, status and error indications @oltained by sending a query to the UDP
port. However, the error conditions and other informatiomrzot very precise as the status may
change dramatically during job processing.

The Appsocket protocol does not uspasistentonnection. If two people are sending jobs to the
printer simultaneously it is very likely that the jobs wikgintermixed.

Theappsocket option causes thighp filter to open and close a TCP/IP connection to the printer. In
order to reopen the devic#hp needs the device name. It gets this fromBRINTCAP_ENTRY
environment variable which has the device information,yousing the TCP/IP address of the initial end
of the connection. The following is a sample printcap entmythis printer:

# Phaser Setup
# Appsocket
Ip:server
. 1p=10.0.0.1%9100
:sd= spool dir

:ifhp=model=ps,appsocket

#path to ifhp filter
filter=/.../ifhp

For your convenience, theodel=phaser entry is suitable for use with the appsocket protocol.

4.6. Common Print Server Boxes Configuration
Information

The following is a list of print server manufacturers, mad@nd with hints on how to access these boxes
with various protocols.

Table 4-1. Network Print Servers

Manufacturer Model RFC1179 Port Name |Send to TCP port
(rp=XXX)
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Manufacturer Model RFC1179 Port Name |Send to TCP port
(rp=XXX)
Digital Products Inc.  [NETPrint Print Server |PORT, wheren is port or} Unknown if supported t

(http://www.digprod.com/)

server

Electronics For Imaging
Inc. (http://www.efi.com

Fiery RIP i series

)

normalg orurgentq

Fiery RIP XJ series

Xjprint

- Unknown if supported

Fiery RIP XJ+ and Sl
series

print_Model e.g.
print_DocuColor

- Unknown if supported +

Fiery models Z2X2100, |print - Unknown if supported +
ZX3300, X2, X2e
Emulex Corp. NETJet/NETQue print |PASSTHRU - Unknown if supported

(http://www.emulex.con

gerver

Extended Systems Inc.
(http://www.extendsys.c

ExtendNet Print Server

Printern, wheren is port

Hewlett-Packard
(http://www.hp.com/)

JetDirect Print Server

om/) on server

JetDirect interface card [raw 9100
Portl=awil , Port1=9100, Port2=9101L,
Port2Faw2, ...

- Unknown if supported t

- Unknown if supported t

I-Data
(http://www.i-data.com/

Easycom 10 Printservefparl (parallel port 1)

- Unknown if supported t

Easycom 100 Printserveg

HIPDPRT1

- Unknown if supported

IBM Network Printer 12, 17, |PASS - Unknown if supported
(http://www.printers.ibomzdrafd 24PS
Lantronix EPS1, EPS2 EPS_XXXX_S1 3001 (port 1), 3002 (por
(http://www.lantronix.com/) (serial) port 1, 2), etc.

EPS_XXXX_P1

(parallel) port 2 ,

etc.
QMS \Various Models RAW 35 (Appsocket)

(http://www.gms.com/)

Tektronix

(Now Xerox
(http://lwww.tektronix.xe

rox.com))

Tektronix printer networlPS (PostScript), PCL
(http://www.tek.com/col@manaisnters/)

(PCL), or
AUTO(Auto-selection
between PS, PCL, or
HPGL). Not reliable.

9100 (Appsocket on sor
models)

ne

Rose Electronics
(http://www.rosel.com)

Microserve Print Server

p

9100

Xerox
(http://www.xerox.com/)

Models 4505, 4510, 45
4520

2501 (Appsocket on sor
models)

]\PASSTHRU

ne
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Manufacturer Model RFC1179 Port Name |Send to TCP port
(rp=XXX)

Model 4512 PORT1 10001 (programmable)

Model N17 RAW 9100

Models N24 and N32 |RAW 2000

Models 4900, 4915, 492BS 2000

C55

Document Centre Ip - Unknown if supported +

DC220/230

All company, brand, and product names are properties af tegpective owners.

4.7. Timeout Problems Sending A Job

Theifhp filter may need to run a program suchghestscript ~ to do format conversion. For large files
this can take quite a bit of time and most network printerstasonnection timeoulf no data is
received for this time the printer will close the connectiBg default this timeout is fairly short: 30 or
90 seconds on most printers.

If you are sending large jobs to the printer usingsheket protocol and are getting timeout problems
due to conversion timeouts, then there are two solutionss@the Appsocket protocol, which will open
and close the connection for each file, and only send data thiestonverted file is available, or b) do
your conversions first and then spool the converted job tehedirectly to the printer. The second
method requires abPRng bounce queue.

# Method a) Appsocket

Ip:server
:lp=10.0.0.1%9100
:sd= spool dir

:ifhp=model=printer,appsocket
#path to ifhp filter
filter=/.../ithp

# Method b) Bounce Queue
# this queue does the conversion if required
Ip:server

:lpd_bounce

:Ip=real@localhost

:sd= spool dir

:ifhp=model=printer
#path to ifhp filter
filter=/.../ifhp
# this queue does transmission
real:server
:Ip=10.0.0.1%9100
:sd= spool dir
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:ifhp=model=printer
#path to ifhp filter
filter=/.../ifhp

For method a), the Appsocket protocol is used andftigefilter will be invoked before sending a job.
For method b), you use two queuesh@uncequeue that does the format conversion and then sends the
job to the real queue, and the real queue that actually talttsetprinter.

4.8. Printers With Lockup Problems

Due to firmware problems in some PostScript and PCL printieey, will occasionally lock up and refuse
to accept new connections or continue with job processihg i extremely difficult to diagnose, as the
printer appears to be functional but will simply not accapt addition data or respond to a command.

Unfortunately, this is also the condition when these printge turned offline.

Thesend_job_rw_timeout option is used to set a maximum timeout for network and/or
communication operations. This value can be set to the maxiexpected completion time of the print
job. When this time is exceeded, the IFHP filter will exit wgdTIMEOUTerror.

4.9. PS, PCL, PJL Printer with TPC/IP Network Interface

The most common TCP/IP protocols used for transferring jolsgetwork printers are RFC 1179, a
direct TCP/IP socket, connection to the print engine, aedséry odd Appsocket protocol described in
previous sections. Here is a reprise of the various prirsteayol methods to use them.

# printer setup
# force clients (lpr, Ipg, to use server)
Ip:Ip=lp@serverhost
# server information
Ip:server
:sd= spool dir

# No filtering, transfer using RFC1179, use:
lp=queue@10.1.1.1

# or

rp=queue:rm=10.1.1.1

# Filtering and then transfer using RFC1179, use:
:lpd_bounce:lp=queue@10.1.1.1

# or

:lpd_bounce:rp=queue:rm=10.1.1.1

.ifhp=model= nane

filter=/.../ithp

# Filter, transfer using socket, use:
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:Ip=10.1.1.1%9100
sifhp=model= nane
filter=/.../ifhp

# Filter, transfer using Appsocket, use:
:lp=10.1.1.1%9100

:ifhp=model= nane,appsocket
filter=/.../ithp

If your printer is a parallel port printer connected toexternalNetwork Print Spooler such as an HP
JetDirect box, then while the network connection to the MekwPrint Spooler is bidirectional the
connection from the Network Print Spooler to the printer rhaynidirectional and no status
information will be returned from the Network Print Spoolerthis case younustadd thestatus@
option to tellifhp not to expect status:

# Filter, transfer using socket
:1p=10.1.1.1%9100
sifhp=model= nane,status@
filter=/.../ithp

4.10. PS, PCL, PJL Printer with Parallel Port Connection

If your printer is connected tolasidirectionalparallel port you may be able to read status from the
printer. First, determine if your printer has bidirectibi@a capability and if your operating system has
support for it. If it does not, then do not use the (open connection read-write) option to open the
printer device in read write mode.

# printer setup
# force clients (lpr, Ipq, to use server)
Ip:Ip=lp@serverhost
# server information
Ip:server
# do now open read write
Tw@

:sd= spool dir

# parallel port
:lp=/dev/Ipt

#path to ifhp filter
filter=/.../ithp

If, on the other hand, your operating system reports thap#nallel port is bidirectional and is able to

read the printer model information, then you can try opetiirggparallel port read-write and seeing if the
ifhp filter can read status information:
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# printer setup
# force clients (lpr, Ipqg, to use server)
Ip:Ip=lp@serverhost
# server information
Ip:server
# open read write
w
:sd= spool dir

# parallel port
:lp=/dev/Ipt

#path to ifhp filter
filter=/.../ithp

4.11. PS, PCL, PJL Printer with Serial Port

It is strongly advised that serial ports not be used for hjggesl data transfers. The main problem is
trying to configure them in such as way that they do not loseaaitars due to data overruns or parity
errors. LPRnNg is strongly deprecating support for seriai ponters.

TheLPRng print spooler will open and set the serial line charactesstnd pass the open connection to
theifhp filter. Thetty connection must pass all 8 bits with no parity, and shouldhasdware flow

control if at all possible. Unfortunately, the variostsy options needed to do this vary from system to
system. Also, you may discover that your serial connectmescthot support hardware flow control. If
this is the case, then you will have to use software flow comthich is rather unreliable for high speed
(over 9600) serial lines due to the timing latencies invdlve

# printer setup
# force clients (lpr, Ipg, to use server)
Ip:Ip=lp@serverhost
# server information
Ip:server
:sd= spool dir

# serial port

p= /devittyxxx

:stty=38400 -echo -crmod -raw -oddp -evenp \
ixon pass8 -ixany cbreak crtscts

#path to ifhp filter

filter=/.../ithp
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4.12. PostScript Only Printer

Themodel=ps entry supports PostScript only printers.

# printer setup
# force clients (lpr, Ipg, to use server)
Ip:Ip=lp@serverhost
# server information
Ip:server
:sd= spool dir

:ifhp=model=ps
#path to ifhp filter
filter=/.../ithp

If you have aunidirectionalor write only(no status information) connection such as a parallel pmut y
should use:

:ifhp=model=ps,status@

Many PostScript printers recognize the PostScript EOJ erdf&ontrol-D on004 ) as an end of
PostScript job indication and will perform page eject arfieotsuitable actions. Unfortunately, strictly
according to PostScript documentation this characterlisallowed in the Serial Port Data Stream, and
there are some printers that treat it as an error. In addit@enControl-T character is recognized as a
printer status solicitation, and some printers do not resatus or recognize it as an error.

If your printer does not handle PostScript EOJ (Control-Djlk setps_eoj@ to suppress generation of
extra Control-D characters lifhp. If your printer requires a Control-D at the end of the job tails

when they occur at the start of the job, psteoj at_start@ . If the printer requires a Control-D at the
start but not at the end, sgt_eoj_at_start@

PCL based printers are not nearly as fussy. However, you nsapwkr that some of them do not
correctly handle a PCL EQJ at the start of a job in spite ofxaheples and documention. Use the
pcl_eoj_at_start@ to suppress adding a PCL EOJ (Esc E) command string to thesaPCL job
file.

:ifhp=model=ps,ps_eoj@

See the section on File Conversion Support for ways to pekitand other files on a PostScript printer.

4.13. GhostScript

Generating a raster image from a PostScript or PCL file in altirmanner requires a high speed
processor and substantial amounts of memory. Many of thedst/printers require the user’s system to
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do the raster conversion and the raster file is then tramsféorthe printer. The file format is usually a

subset of PCL.
The GhostScript program can process PostScript files amtlipecraster output for a wide range of
devices. Thehostscript pcl_gs printer configurations is used with these printers. See

GhostScript Printer for details.

4.14. Tektronics Phaser, QMS, and Appsocket Protocol

The Tektronics Phaser, QMS Network Printers, and a few sthee the Appsocket protocol described in
a previous section. The Tektroniesddel=phaser ) configuration entry has the required options for
these printers:

[ phaser gms ]
appsocket

ps

pil@

pcl

The following shows a typical printcap entry:

# force clients (lpr, Ipqg, to use server)
Ip:Ip=lp@serverhost
# server information
Ip:server
:sd= spool dir
:Ip=10.1.1.1%35

:ifhp=model=phaser

#path to ifhp filter
filter=/.../ithp
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- model= Model Information
« model_from_option= Option with model information

Theifhp filter is designed to work with thePRng print spooler and expects to be passed the standard
set of filter options. These have the form:

[...Iithp [-c] [-X option]* accountingfile

Example:

/...[ithp -n root -H hostname -P printer -s statusfile acct
# - X is any letter except T

All of the option letters except are reserved by thePRng program to pass information to the filter. For
details about the options, please consulttR&ng documentation.

5.1. Command Line Options

The most important options thePRng passes and th#hp uses are:

-s statusfile

The file wherdfhp status information is placed.

-Z useroptions

Thelpr -z options passed by the user, and are discussed in the opictss

-T options

These are usually options specified in the printcap entryeaadliscussed in the options section.

accountingdfile

The file where accounting information is written.

Examples:
ifhp "-Tmodel=ps,status@" "-Za4,landscape"

Since commas are used to separate options, whitespacalitouseparate multiple values for a particular
option. You will need to quote this on a command line. For eglem

ifthp "-Tfont=elite greekl dingbat"
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Theifhp program first checks to see if the PRINTCAP environment Wéeigs defined. By convention,
LPRng will place the printer printcap entry in this variable whestarts thdfhp filter. The printcap
:ifhp=options value is extracted and used as the defaulbptions. After getting the options from the
printcap, theToptions command line options are appended to the lisfobptions. The single letter
command line options are also made available taftige programs as shown below:

PRINTCAP=Ip:ifhp=model=this,status@:...
ifthp -n root -h localhost -Tmodel=that,debug=1

Concatenated -T options: model=this,status@,n=root,h=l ocalhost,model=that,debug=1
Resulting -T options: status@,n=root,h=localhost,model =that,debug=1

The-T option list is scanned from left to right, and later optiohues override earlier ones. The
option values have priority over values that are obtainedhfthe configuration file and cannot be
overridden. There are several options that have importtatte on the operation of thénhp filter.

5.2. General Configuration Options - config, trace, debug

- config= Configuration file location
« debug= Debug options
« trace FLAG trace on STDERR

These options are used to control the global operation dftipefilter, and are only available from the
-T command line options.

config=pathname

Theconfig option specifies the location of thifap.conf  file. This overrides the default location.
The pathname can be a file name, list of filenames separatquhbgs or a filter. For example:

ifhp '-Tconfig=/usr/local/etc/ifthp.conf’
ifthp ’-Tconfig=|/usr/local/bin/getconfig’

The second example uses tigconfig  program to obtain configuration information. The
configuration information is read from the program’s STDOUWfMere program is invoked with no
command line options and is passed the environment vasiditded were provided tishp .

model=MODEL

Themodel option selects the portion of thi#p configuration that will set values of configuration
parameters. This is discussed in detail in the next section.
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trace

As ifhp processes the print job, it produces tracing and error rgesséormation. By default this is
written to the status file specified by the command line option. Thigace option will cause this
information to be written to STDERR (file descriptor 2). Thisisually used in debugging.

debug=n

This option sets the debugging leveltpwherenis an integer number. Level O turns debugging off,
level 1 produces a small amount of verbosity and increagwmgl$ produce more verbose
information.

5.3. Status Messages

- statusfile= statusfile
- statusfile_max= maximum status file size
- statusfile_min= minimum status file size

« summaryfile=one line summary file

statusfile=pathname or -s pathname
The status file pathname is set by the command-finpathname , or if it is not present then the
statusfile=pathname configuration option. The file must exist and will not be ceeht
statusfile_max=n
If the status file is larger than statusfile_max K bytes (déti), then it is truncated to
statusfile_min=min K bytes.
statusfile_min=n

The minimum size in Kbytes of the status file after truncafefault 1K).

5.4. Printer Status Available - status

. status FLAG status available from device

Thestatus option indicates that there is a bidirectional connectthe printer, and that status can be
obtained from the connection. During initialization fiftgp filter will test the printer connection and
determine if it supports reading. If it does not thi#lp will set status@ .
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5.5. Monitoring Options - sync, waitend, pagecount

Thesync , waitend , andpagecount options are ignored if no status is available from the priftae
sync option specifies the method to use to determine if the printexady and operational. The
waitend option specifies the method used to determine when a prins jiitbished. Thepagecount
option specifies the method used to obtain pagecount osdtgtrmation.

sync@, waitend@, pagecount@
This form of the tag indicates that the particular facilgydisabled.

sync=p]jl
PJL is used to determine if the printer is ready. This can medxy sending a PJL JOB or PJL
ECHO command to the printer and waiting for return status.

sync=ps

A small PostScript job which causes a status report to berretiis sent to the printer.

waitend=pjl, waitend=ps
This is similar to thesync operation, but is done at the end of a job in order to deterifthe
printer is busy.

pagecount=pjl
Many PJL capable printers support reporting total pageaibggneans of PJL. This option causes
a PJL command to be sent requesting the total page usage puirites.

pagecount=ps

A small PostScript job which causes a status report to beretlis sent to the printer.

5.6. User -Z Option Support
Theifhp filter provides a simple way for users to request a partiquieater facility or option. Thepr
-Zkey=value command causes tihgd print spooler to pass th& options on théfhp command line.

Theifhp filter implements these options by first determining if they allowed, and then using them to
select a set of strings that are sent to the printer. Since squtions are implement by sending PJL
strings to the printer, some by PostScript, and some by P@intands, the method of specifying and
generating them is a bit involved.

The following facility is used to control the names and typ&aser options.
pjl_user_opts=[ ... ]

This tag specifies the list of user options that are implesethy sending PJL strings to the printer.
This is available only if the printer is PJL capable.
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pcl_user_opts=| ... ]
This tag specifies the list of user options that are implesthy sending PCL strings to the printer.
This is available only if the printer is PCL capable.

ps_user_opts=[... ]

This tag specifies the list of user options that are impleshy sending PostScript strings to the
printer. This is available only if the printer is PostScripipable.

For each option, the actual string or set of strings is spaetds follows.

pjl_key= ...
The value of the PJL user optitay . This value can be one or more lines; the lines are checked for
correct PJL format and sent to the printer before any langsagcific information.
ps_key= ...
The value of the PostScript user optikey . This value can be one or more lines; leading and
trailing whitespace is removed and the lines are placedrédiie first lines of a PostScript job file.
pcl_key= ...

The value of the PCL user optidey . This value can be one or more lines; whitespace and new
lines are removed and the characters are placed beforeghetfaracters of a PCL job file.

The following user options are predefined in the defdiutconf  file and are recommended for use.

a3, a4, ab

Use a3, a4, or a5 paper
copies=N
Print N copies of a page or job

duplex

Use duplex printing, tumble on. Pages will come out so thatiargins are at opposite ends of a
page.

duplexshort

Use duplex printing, tumble off. Pages will come out so thatmargins are at the same ends of a
page.

envelope

Select envelope media

inlower

Select media from lower input bin.
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inupper

Select media from upper input bin.

landscape

Use Landscape orientation

Iduplex

Alias for duplex

ledger

Select ledger size (11x15 inches) media

legal

Select legal size (8.5x15 inches) media

letter

Select letter size (8.5x11 inches) media

manual

Select media from manual feed

mediaselect=N

Select media number N

outlower

Put output in lower tray or bin

outupper

Put output in upper tray or bin

oversize

Select oversize media

portrait

Use Portrait orientation

sduplex

Alias for duplexshort. Print on a single side of the media.

simplex
Print on the single side of the media.

transparency

Select transparency media

Chapter 5. Options and Arguments
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5.7. Adding User Options

The following shows how to add a PJL option toitip.conf  file. By convention, the configuration is
added to the end of thithp.conf  file.

[ newprinter ]
pjl_user_opts += [ screen ]
pjl_screen = PJL SCREEN = ON

ps_user_opts += [ fuzzy ]
ps_fuzzy = <</Fuzzy (\%s{fuzzy}) >> setpagedevice

In the first example we define tlsereen option. Thelpr -Zscreen  option will cause the PJL
command?JL SCREEN = ONb be put into the output to the printer.

Similarly, Ipr -Zfuzzy=5  will cause the PostScript commanet </Fuzzy (\%s{fuzzy}) >>
setpagedevice to be processed and the resulting</Fuzzy (5) >> setpagedevice
command to be sent to the printer.

5.8. Initialization and Setup Control

Several options are used during the processing steps di&tiusFilter Operation Details to control what
setup is done for the printer.

pjl_init=1...]
If PJL is enabled on this printer, options in this list are @&xged and the resulting values are sent to
the printer. After this, the -Z options are expanded and atipos which are listed in the
pjl_user_opts are processed.

ps_init=[...]

If PostScript is enabled on this printer and a PostScriptdileeing processed, then the options in
this list are expanded and the resulting values are senétprthter. After this, the -Z options are
expanded and any options which are listed in the ps_usey appiprocessed.

pcl_init=7...]

If PCL is enabled on this printer and a PCL file is being proedsthen the options in this list are
expanded and the resulting values are sent to the printex #iis, the -Z options are expanded and
any options which are listed in the pcl_user_opts are psatks

These initialization options are very useful in order tolgetnformation controlling the default format
or options for a print job. For example:

pcl_init = [ normalpage ]
pcl_normalpage=[ letter crlf linewrap
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portrait clearmargins fixed pitch=10 courier ]

When processing a PCL jobgrmalpage is expanded by searching first fiasrmalpage and then for
pcl_normalpage; this in turn results in the expansion ofigtef values. For example, pcl_crlf is usually
defined apcl_crlf=\033&k2G , Which is the PCL command to translate a New Liwa % ) character

as a Carriage Return/New Line. The other entries have sidfnitions that produce the desired effects.
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This section will cover théhp.conf  file and the various options and configuration methods used to
control the operation of thighp filter.

6.1. Configuration File Entries

Theifhp filter uses a simple text based configuration file, usuaBylocal/etc/ithp.conf or
letclifhp.conf to get a set of configuration values which control its operatiThe following sample
configuration file segment shows how information is specified

# comment line - first non-blank character is a #
#---- DEFAULTS ----
# we first have the default section

# - a flag option whose value is 1

on_flag

# - a flag option whose value is 0

off_flag@

# - a flag option whose value is a string (single line)
# its value will be ’this is a string’

strval = this is a string

# - a flag option whose value is multiple lines

# each additional line starts with whitespace

# value is 'this\nisl\na\nstring’

longstrval = this

is\061

a

string

# - and a list that gets expanded -

# [ this ] [ is a\nlist ] - > [ this is a list ]
longlist = [ this ] [ is a

list ]

# we can extend a string.

# strval will now be 'this is a string added’

strval += added

# and we can expand a list

# [ this ] [ is a\nlist ] [ more | - > [ this is a list more ]

longlist += [ more ]

# a printer specific section

# ---- PRINTER ----

[ hp hpa* ]

# this match model=hp, model=hp4, model=hp4x
# override the default

onflag@

include /usr/local/etc/ifhp.conf.local

[ entryl ]
value
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[ entry2 ]
tc=entryl

6.2. Comments

Comments are lines whose first non-whitespace charactetise\# if the first non-whitespace
character must b&.

6.3. Option Setting

Syntax Equivalent To

option option=1

option@ option=0

option=val

option=[ v1 v2 .. ] value contains all whitespace
option=[ v1 up to the next option entry
v2 blank lines and comments
v3 are not included

]

option=v1

v2

v3

If an option’s default value is the empty string)( Theifhp program uses the Perl language convention
that this value is equivalent to 0 when used in a numericaledor the empty string when used in a
string context.

In general when a string is used in an integer context it ivedad to a the appropriate numerical type
using the standard Perl/C numerical representation angecsion methods.

Theflag syntax sets the value igto the string1’ , that is, the string with a 1 value, afidg@ sets
itto 0’
Theoption = value  syntax sets the option value to a string. The string can ebdeross multiple

lines. A line starting with a space has its value appendeldd@tevious option with a new linén()
separator.

As shown in the example, the- operator is used to append to a string value. [Thption option

...] syntaxis used to specify that the value is a list. Lists asglis specify a list of options which can
be flags or string values. Lists have the propertyecfirsive evaluatiomhich means that the individual
list items will be further processed during printing. Thegliscussed later in detail.

Theinclude facility is currently deprecated, and may not be implemeimeuture releases. It will
cause the specified file to be read and processed at that pdire configuration file.
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6.4. Option Use

Options and their values are used to control printer opmraiihere are two types of options: those with
a predefined obuiltin meaning to théfhp filter and those which have their values sent to the printer
when appropriate. The builtin options are listed and thedr ig explained in later sections.

6.5. List Expansion

Theifhp filter configures a printer by sending the values of optiorthéoprinter or performing built-in
operations. An option can have a flag, string, or list value.

A LIST value has the formi v1 v2 ... ] . When a list value is to be sent to the printer eachigfv2,
etc. is expanded in turn and the corresponding string valbeittin action is carried out. If the string
value of a term is itself a list, the list will be expanded inrtuRecursive list evaluation will result in an
error. The following is an example of list expansion:

t1=[ pl p2 ]
pl=this is
p2=[ p3 p4 ]
p3=a

p4=test

The optiontl is expanded by expandimg. and themp2; The expansion gfl producesthis is"
andp2 producegp3 p4] . This listis then expanded to produe¢ and"test"

Some LIST options are used in printer language specific gtnsmd their values are processed
appropriately. For example, pjl_init=[...] specifies aaginitialization operations for PJL printers, and
pcl_init=[...] is used to specify the initialization neetiior PCL printing. The expansion of the LIST
entries is done in the language specific context. For PJlréljsires that the output be well formed PJL
commands, and for PCL that all whitespace be removed.

The context dependent expansion is required because soasdtiis necessary to do operations both
using PJL and PCL or PJL and PS combinations to ensure cpmiatér operation. During expansion
the language name and an underscore is prefixed to the ligtrearhe and this is used as the option
name during expansion. If the prefixed name is not found themihprefixed name will be used. For
example, suppose that we have:

pjl_init=[ initstr test ]
pcl_init=[ initstr ]
pjl_initstr=@PJL ECHO YES
pcl_initstr=\033(*0V
test=DONE

When PJL initialization is being done and we want string galfor the pjl_init LIST, we expand
initstr andtest in the pjl_ context. First a defined pjl_initstr value will oked for and then a
definedinitstr ~ value. Since there is a value of pjl_initstr it will be used.
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Similarly we will check for pjl_test antkst values. Since pjl_test does not have a defined value the
test value DONE will be used.

When PCL initialization is being done and we want string ealfor the pcl_init LIST, then we expand
initstr in a similar way, resulting in033(*0V

We can use the list entfyoption=value ] to temporarily specify the value of a variable which is
then used during language specific expansion. For examyppse that we have the following set of
definitions:

pjl_init=[ initstr=testing ]
pjl_initstr=@PJL INIT=\%s%lcub;initstr%rcub;XQ

As discussed in the next section, thes%lcub;initstr%rcub; will cause the value for thimitstr
value to be substituted into the pjl_initstr string. Howstis done is discussed in the section on
String Escape Sequences.

6.6. String Escape Sequences

String values have a syntax similar to PERL or C. THescape) character indicates the start of an
escape sequence string. This has the syntax:

Standard Character Replacement
\f ,\r ,\n,and\t arereplaced in turn by the ASCII characters FF, CR, NL, anoMHdse values
are 014, 015, 012, and 011 respectively.

Octal Character Replacement
\nnn , where nnn is 3 octal digits, is replaced by the correspandivaracter with the specified
value.

Option Value Replacement
\%format{option} OR \%format[option]

The value of the option will be determined and replaced byrm&ited string. The option value is
determined by the following algorithm.

1. When expanding a list value, tbhption=word  will push theoption=word combination onto
an evaluation stack, and then thgion value is expanded in the current language context.

2. When starting a search ffoption}  in a language context lang_, the stack of list values is
searched in oldest to newest order for a match for lang_optial then fooption . The first
one found is used as the option value.

3. After searching the evaluation stack {option}  and finding no match, th& command line
option values are searched for a matching entry.
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4. If none is found, then th& command line option values and next the printer configumatiibl
then be searched for lang_option and therofaion . If no match is found, then the empty
string will be the result if a string is wanted, or the valud 8 humber is wanted.

5. If the result of this lookup is a list, then the list will beganded in turn, and the concatenating
values of the expansion will be used.

6. When starting a search ffption]  the-T command line options will be searched first and
next the printer configuration will be searched for langi@pand then fooption . If no
match is found, then the empty string will be the result ifringtis wanted, or the value 0 if a
number is wanted.

7. ***help*** If the result of this lookup is a list If no matchwas found, then the search rules for
{option}  will be used, and the list expansion will be done as descrithewe. If no match
was found a null (empty string) value will be used.

Option Value Format

%][-][0][length[.precision]][format]

wd{l} => 1 %s{l} = > '1
%3d{1} => ' 1 %3s{l} = > ' T
%03d{1} = > '0001'  %-3s{l} = > 'l

%4.2f{1} = > '1.00’

Special Case Conversion:
%s{ThisWord} = > 'ThisWord’
%U{ThisWord} = > 'THISWORD’
%M{ThisWord} = > 'Thisword’
%L{Thisword} = > ’thisword’

The format specifies how the value is to appear, and is sitaildre printf format usage.

Depending on the format type, a value will be converted ard @appropriately. The empty string
or null value () will be treated as &’ value when used in an numeric context.

The default format is %d, ie, \%{val} would be \%d{val}. Theumerical formats supported are:
%d, %0, %X, %X, %e, %f, and %g; The %s format use the stringevafuhe result.

Theu, M andL have the same behavior as théormat, but the string value is then uppercased,
lowercased and the first letter uppercased, and lowercaspdatively. This allows various
programs that have fussy requirement about the case ofapiims to be handled correctly.

6.7. Language Context and Value Expansion

Theifhp filter sends initialization and configuration commands ®ghinter. Depending on the type of
language of a print file (i.e. - PostScript or PCL), differeatnmand formats would need to be used to
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implement different options. For example, to implemetaralscapeoption for a PJL aware printer you
would need to send the PJL comma@@JL SET ORIENTATION=LANDSCAPIEor a PostScript printer
you would need to send a very strange string which would d&pearthe actual printer mode.

Our language context also includes various checks for laggspecific dependencies. This section
refers to material that is discussed in depth in later sestid this document, and on first reading may be
a little confusing. However, if you are not aware of some efsrestrictions then much of the
information in the configuration files may be very confusing.

6.7.1. PJL Language

A PJL command has the for@PJL OPCODE .., and PJL commands must be sent as a block before
any other commands. In order to assist with this,ithe filter provides the following assistance. When
expanding a list value, each list entry is expected to forneb fermatted PJL command.

1. Before sending any PJL command to the printer, the PJLedsé@ Exit Command
(\033%-12345X ) string is sent to the printer. This is automatically dongjlif is enabled for the
printer.

2. The list item is expanded, and all value substitutionglaree. Leading and trailing whitespace is
removed, all characters are converted to uppercase, and lineg\n ) value is appended to the
command.

3. Because not all printers support all PJL commandsflipefilter performs uses the pjl_only and
pjl_except configuration lists to ensure that the optiomsadiowed by the printer. The OPCODE
must appear in the pjl_only list and not in the pjl_exceft kFor example:

pjl_only = [ JOB SET STATUS ]
pjl_except = [ STATUS ]

The pjl_only indicates that the printer supports the PJL JBIBT, and STATUS commands, but the
pjl_except list removes the STATUS from this list. This me#mat only the JOB and SET
commands will be allowed.

4. If the command is a SET command, then the PJL variable nppstaa in the pjl_vars_set list and
not in the pjl_vars_except list.

pjl_vars_set = [ PAPER SIZE ORIENTATION ]
pjl_vars_except = [ PAPER ]

@PJL SET SIZE=A4
@PJL SET PAPER=LETTER

In the above example, tl&ZE=A4 command would be allowed and sent while EPER=LETTER
command would be rejected and not sent.
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6.7.2. PCL Language

When sending PCL initialization strings to a printer, it &sential to send nothing that could cause a
printable character to be sent before the actual file cosit&uich output could cause the location and
positioning of text to be altered in unexpected ways. Tothis, the following steps are taken when
expanding a list in a PCL language context.

1. Before any PCL string is sent to the printer, the PCL Encbbf@D33E ) string is sent to the printer.
2. All whitespace (blanks, tabs, etc) are removed from thiegstalue.

3. Next, all escaped values are substituted. At this poiatgamforce printable strings containing
whitespace into the output by using then escape mechanism.

4. All list values are concatenated and then sent to thegorint

6.7.3. PostScript Language

The PostScript language processing is very minimal, ag ther few problems sending PostScript to a
printer.

1. Before sending any PostScript initialization stringgg PostScript End of Job indicatad@4 or
Control-D) is sent.

2. Strings are then expanded and the escape sequencessiiteitath

3. Individual strings have a newlinen() appended to them before being sent to the printer.

6.8. Printer Entries

Theifhp.conf file is divided into printer entries bjy pattern pattern ...] lines. Each patternis
glob matched against theodel option value, and if the match is successful then the optiorthe
following lines until the next printer entry header are apged to the specific printer configuration entry.

By convention, each configuration file is assumed to staft thi¢ headefr default ] , and the initial
set of lines are used to set default values for the vaiifbpsoptions.

The algorithm for scanning the configuration files first seemntodel value todefault and extracts the
default information. It then sets tmeodel value to the user specified value, and rescans the
configuration file information.

If users need to add or modify tlfap.conf  file, then they should add their entries to the end of the
file, and override any default options by specific values @irthew entry. To aid with system
configuration and maintenance, the distributep.conf  file has the following text at the end of the
file:
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This is the end of the standard ifhp.conf file.

Add your local files after this

If you want to override some entries, simply change the
something different, i.e. hp4 hp4.old

Here is a script to do this and then append your local fil
end of the ifhp.conf file:

#1/bin/sh
for i in $* ; do

perl -spi.bak -e 's/ $i / $i.orig /g’ ifhp.conf
done
sed -n -e '1/XXX END XXX/p' ifhp.conf >ifhp.conf.new
sed '1,/XXX END XXX/d' ifhp.old >> ifhp.conf.new
You can probably improve on this.

###H XXX END XXX ####H##

# user adds new default values here for all printer entries
[ default ]

# set default value

pcl_option= \033test

[ mypcl_printer ]
# override default value
pcl_option=

6.9. Include Facility

Theinclude

names to

e to the

filename facility is similar to the standard compiler file inclusicacility. The specified
file or list of files separated by commas or whitespace willudessituted for the indicated line.

6.10. tc Entry Inclusion Facility

facilty is similar to the printcapc facility used in theLPRng software other places. The
specified entry or list of entries separated by commas orespéce will be substituted for the indicated

Thetc=entry

line.
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Chapter 7. Filter Operation Detalils

Theifhp filter operates by first reading a configuration file to detemrthe type of printer it is working
with, and then proceeds to carry out operations requestéittbyalues of option variables passed on the
command line or found in the configuration files. In normalrmapien, input is read from STDIN (file
descriptor 0) and results written to STDOUT (file descridtprStatus reports are written to a status file
or optionally to STDERR (file descriptor 2), together withyarror messages or diagnostics.

In addition to normal operation the filter can run in the OF madd act as a printer initializer and job
terminator. This is discussed in detail in theRng documentation. When in the OF mode the two
character sequent®31\001"  to the filter. will cause the filter to suspend itself by sendiself a
SIGSUSP signal. The print spooler will detect this and tresrdgob files to the same output device.
After the files have been transferred the the filter will beared with a SIGCONT signal.

7.1. Filter Pseudo-Code

The details of the filter operations are described in thefdlg pseudo-codeT he sections marked with
### are discussed later in this document in detail.

/Il See: Options, Initialization and Setup

##H#+++ Initialization and Setup
/I get ifhp information from PRINTCAP_ENTRY environment va riable
if( PRINTCAP_ENTRY environment variable has a value ){
split printcap information into printcap fields
if( :ifhp=options,options is present in printcap X
split the options list and place in the Toptions list
}
}
Add the -T command line options to the Toptions list
Add the -Z command line options to the Zoptions list
foreach option in -Toptions do
if( option = "debug=level" ){
set Debuglevel = level;
}
if( option = "trace" ){
output error and trace on STDERR
}
if( option = "config=pathlist" ){
set configuration pathlist = pathlist;
}
if( option = "model=name" and model not set ){
set model = name;
}
}

Read the configuration files from the config file list
Prepend each file with a [ default ] header

Scan the configuration files for [ default ] entries;
later entry values will override earlier ones.
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Repeat the scan, but this time search for [ model ] entries
matching the specified model.
Put the command line options and -T options into configurati on
information, effectively overriding the information from the

configuration files.

if( appsocket ) {

Get the :lp=... entry from the PRINTCAP_ENTRY environment v ariable
if( no information ) {
use the getpeername() to get the TCP/IP address of the curren t
connection.
}
if( no informtion AND no dev=... parameter ) {
error!
}
close connection to printer and set -Tdev= device or IP Addre SS

}

/I open a connection to the printer if required
/I usually only done when appsocket protocol is used
if( device specified using -Tdev=device ){

close(1)
/I if device is host%port, we open TCP/IP connection
fd = open(device);
/I Note - status opens RW

/! status@ opens WO
dup fd to 1; close fd,;

}

H#itH---

/Il See: Synchronization and Pagecount

###+++ Synchronization and Pagecount
if( status returned by printer and sync requested ){
do{
send command and wait for timeout;
} while( no response );
if( appsocket ¥
close and reopen TCP/IP connection;
}
}

if( status and pagecount requested ){
/I pagecount has the form pagecount@ (none),
/I pagecount=ps, pagecount=pjl, ...
if( pagecount=language has value ) do {

if( pagecount TRUE )

set pagecount= pjl or ps depending on availability
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if( pagecount = pjl and PJL INFO available ){
send PJL INFO PAGECOUNT command to printer
} else if( pagecount = ps ¥
send PS program to printer
} else {
terminate with error;
}
} while( no pagecount response );
if( appsocket ){
close and reopen TCP/IP connection;
}

}
HHH---

/Il See: PJL Initialization

### PJIL INITIALIZATION
if( PJL enabled ){
language = "pj_"
foreach option in pjl_init=[...] {
expand the option using the language value
#+++ PJL OPTION ACTIONS +++
if( option in pjl_vars_set=[ ... ]
and option not in pjl_vars_except
expand "@PJL SET OPTION=\%{option}"
output = expanded string value
} else {
if( option value is a string ){
output = expanded string value;
}

}
/I output has the form @PJL COMMAND ....

if( COMMAND is in pjl_only=[ ... ]
and not in pjl_except=[ ... ] ¥
send output to printer
}
#--- end PJL OPTION ACTIONS
}
if( 'OF_mode ){
foreach option in -Toption=value {
if( option in pjl_user_opts ){
#+++ USER PJL OPTIONS
/l join 'pjl_’ and the option name
expand 'pjl_’ . option
/I perform PJL actions as above
#+++ PJL OPTION ACTIONS +++

#-- PJL OPTION ACTIONS +++
#--- USER PJL OPTIONS
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foreach option in -Zoption=value {
if( option in pjl_user_opts ){
/I perform USER PJL actions as above
#+++ USER PJL OPTIONS
#--- USER PJL OPTIONS

}

###--- PJL INITIALIZATION

/Il See: File Conversion Support

/I language is set to the type of job language

/I - PS, PCL, TEXT, RAW, UNKNOWN

/I the first part of the job file is read and the filter takes

/I a (wimpy) guess at the job file based only on the first coupl e
/I of characters; language is be PJL, PS, or TEXT, or RAW

/I This is the same algorithm as the UNIX FILE utility

language = default_language (from configuration);
if( command line -c (binary) option present ){
language = RAW,
} else if( -Zlanguage=xxx option present ){
language=xxx
} else if( forceconversion set ){
use UNIX file utility to get file type
} else if( file is PS file ){
language=PS
if( file starts with PS EOJ (CTRL-D)
and ps_eoj_at_start is clear ){
remove the PS EOJ
} else {
send a PS EOJ first
}
} else if( file is PCL file X
language=PCL
if( file starts with PCL EOJ (ESC E)
and pcl_eoj_at_start is clear ){
remove the PCL EOJ
}
}
if( file conversion table specified then ){
look up file type in conversion table;
if( conversion program specified ){
run input through conversion program
}
set file type to output type

}
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if( language = TEXT and PCL allowed ){
language = PCL;
}

if( language not recognized by printer ){
exit with error;

}

if( PJL ENTER supported ){
use PJL ENTER command to select language;
send nullpad NULLS to force full buffer condition

}

/Il See: Language Specific Initialization

/I LANGUAGE SPECIFIC INITIALIZATIONS
if( language = PCL )
foreach option in pcl_init {
#Ht+++ expansion
do expansion similar to PJL OPTION actions
using "pcl_" prefix for option lookup;
-
}
if( not in OF_MODE )
foreach option in -Toption do {
if( option in pcl_user_vars=[ ... ] )}
###+++ expansion as above
-
}
foreach option in -Zoption do {
if( option in pcl_user_opts=[ ... ] )}
##+++ expansion as above
-

}
}

remove whitespace and expand string results;
} else if( language = PS ){
###+++ language specific actions as above,
using the ps_ prefix for lookup
allow only user option in the ps_user_opts list
expand string results but do not remove whitespace

}

/Il See: File Transfer and Error Status Monitoring

Transfer job to printer, reading error and other informatio
back from the printer if enabled

if( language = PCL )
send PCL End of Job
} else if( language = PS ){
send PS End of Job
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/I job termination

###+++ Synchronization and Pagecount as above
finished = 0
while( waitend and not finished )}

/I timeouts and retries are done here
if( time taken is too long ){

give up and report an error

}

if( waitend with PJL ){

wait for end of job using UINFO;

} else if( waitend with PS ){

send PostScript echo program to printer
if end_ctrl_t then add T

}

wait for response

if( response has end of job indication ) {
finished = 1;

}

}

if( pagecount ){

if( appsocket ¥

close and reopen connection;

}

get pagecount using previously described algorithm

}

BHH---

exit

7.2. Options, Initialization and Setup

During the setup step, thiap system will extract command line options and scan configumdiies for
printer entries. These operations are covered in detathiersections.

Chapter 7. Filter Operation Details

7.3. Languages Supported- pjl, pcl, ps, and text

- pil

FLAG PJL Supported

« pcl FLAG PCL Supported
« ps FLAG PostScript Supported
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« text FLAG Text Supported
These flags set the languages that are recognized or prddsstee filter.

7.3.1. pjl_job FLAG

« pjl_job FLAG Send PJL Job and EOQJ

If PJL is enabled and thgl_job  flag is SET a PJL JOB and PJL EOJ command will be generated and
sent to the printer at the job start and end respectivelyJtBrommand has the form:

@PJL JOB NAME = ".." [ START = nnn ] [ END = mmm ]

The START and END values can be specifiedbstartpage=nnn  and-Zendpage=mmmcommand
line options. The EOJ command has must match the JOB command.

@PJL EOJ NAME = ".." [ START = nnn ] [ END = nnn ]

7.3.2. pjl_enter FLAG

+ pjl_enter FLAG Send PJL ENTER

If PJL is enabled and thegl_enter  flag is SET, a PJL ENTER LANGUAGE = xx command will be
generated when PCL or PS files are sent to the printer.

@PJL ENTER LANGUAGE
@PJL ENTER LANGUAGE

PCL
POSTSCRIPT

7.3.3. remove_pjl_at_start FLAG

« remove_pjl_at_start FLAG Remove PJL code from begining of job

Some printer drivers will prepend PJL code to the beginingroft jobs. If theremove_pjl_at_start
flag is SET,ifhp will remove this PJL code.

7.3.4. nullpad STRING

- nullpad= ephasis/null character count/
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Some older model HP printers require receiving a large nummbULL (0) characters to force
commands in the input buffer to be read. This can be done tisengullpad option. In practice, this
has turned out to be largely irrelevant as most newer psrated network interface printers do not have
this problem.

7.3.5. pjl_console FLAG

« pjl_console  FLAG printer console messages

When this flag is set and PJL is available and the PJL RDYMSGheand is supported, then a short
message will be put on the console.

7.3.6. remove_ctrl STRING

- remove_ctrl= remove control characters

The remove_ctrl string option species a list of (controBrmettters that will be removed from PostScript
jobs. This solves the problem of jobs with embedded Confroi-Control-C characters causing
abnormal printer operation. For example:

remove_ctrl=CT

would cause Control-C and Control-T characters to be reghove

7.3.7. tbcp FLAG

« tbcp FLAG Use TBCP protocol

Thetbcp flag can be specified as a user option as well as a configurdgéaption. If the file type is
PostScript and this flag is set then the file is transferremgusie Transparent Binary Communication
Protocol. (See the Adobe PostScript Language Referencedlifor details on the protocol.)

At the start of the PostScript job, the sequetd®a M is sent. Afterwards, all control characters in the
setOx01, 0x03, 0x04, 0x05, Ox11, 0x13, 0x14, Ox1C, are replaced by the two character
sequenc&0l X+'@' or X+\100' or is sent. For example:

C\001\003 - > \001\115\103\001\101\001\103 or \001MC\001A\001C
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7.4. Synchronization and Pagecounts

« accounting= accounting program
« accounting_info= accounting information

« pagecount FLAG or Optionpagecounter available

« pagecount_interval= get pagecounter interval
» pagecount_timeout= get pagecounter timeout
+ pagecount_start= get pagecounter at job start

« pagecount_end= get pagecounter at job end

« pagecount_ps_code=  PostScript to get pagecounter
« sync FLAG or Optionsync required

«+ sync_interval= do sync at interval

« sync_timeout=  sync timeout

« wait_for_banner FLAG wait for banner page

Many printers are able to provide status information badkédfilter. It is assumed that in these
circumstances file descriptor 1 (FD1)d&lirectionaland status information can be read from it. When
thestatus option is TRUE, FD1 is readable and is a device or commuminatsocket, then the filter
assumes that it can read FD1.

Synchronization is usually done in order to ensure that eigusly spooled job or printer action has
completed correctly, and the printer is ready to accept ajaobwit is usually carried out by sending a
request to the printer to echo a string back to the filter. Gleih the printer cannot provide status or
echo values back, then synchronization is impossible.

The value of theync option determines if a PJL ECHO command or simple PostSgrggiram is used.
The PostScript program has the form:

\004%!PS-Adobe-2.0
( %%[ echo: TODSTR ]%% ) print () = flush
\004

where TODSTR is replaced with the current Time of Day.

To control obtaining synchronization, thegnc_interval=nnn andsync_timeout=nnn  options are
used. The PJL or PS command is repeategrat_interval=nnn second intervals; if nnn is 0, then it
is sent only once. If synchronization is not obtained withinc_timeout=nnn  seconds, then the filter
exits with an error status. A 0 value sync_timeout@ disables timeouts.

When theifhp filter is operating in OF mode and thait_for_banner option is true, the filter will
wait until it determines that the banner page has been caetplerinted before carrying out other filter
functions.

Pagecounts are used to do accounting and report the numpages$ used for a job. Most printers have a
hardware based pagecounter mechanism whose value cardidsyréeee appropriate PJL command or
PostScript program. For example, if the PJL INFO command
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@PJL INFO PAGECOUNT

is supported by a printer, the printer will return a statussage containing the current pagecounter
value. Printers that support PostScript may also be abledesa the pagecounter value using a
PostScript program. The exact details of the PostScrignara vary from vendor to vendor and the
pagecount_ps_code-=... option specifies the PostScript program to use. For example:

pagecount_ps_code=
Ip {print} def ( %%[ pagecount: ) p
statusdict begin pagecount end 20 string cvs p
(1%% ) p () = flush

Thelpd print server and thi#hp filter must act in coordination to do reliable pagecountifige
following options are used by th#hp filter to assist with this:

Option Purpose

accounting= .../ accounting program

accounting_info=AnPR accounting information

pagecount@ do not get pagecounter value

pagecount get pagecounter using either PJL or PostScript |if
available on the printer (default)

pagecount=pjl get pagecounter using PJL

pagecount=ps get pagecounter using PostScript

pagecount_start get pagecounter at job start (default)

pagecount_end get pagecounter at job end (default)

pagecount_poll=N if nonzero, poll printer and conclude pagecounter
\value is nonzero when identical N times (default|1)

pagecount_interval if polling more than once, then leave this interval
(in seconds) between polls.

of_options=... Use these option values when running in OF Mode

The following options are used in th€’Rng printcap entry to assist with getting the pagecounter
values:

Ip:
# run at job start
:as=/.../Jaccounting_at_start
# run at job end
:ae=/.../]accounting_at_end
# -a filter option value or last command line argument
:af=/.../Jacct
# default filter
filter=/.../ithp
# of filter - run before and after job, can be suspended
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# desperation flag for desperate situations
#:suspend_of_filter@

:of=/.../ithp

#options

;ifhp=...,0f_options=pagecount waitend

The:as program is run at the start of a print job, and is used to detexrihthe user has sufficient
resourses to print a job. Thae program is run at the end of a print job and is used to collext th
accounting statistics. Théhp filter will write accounting information to the accountingefispecified by
the command linea option, or the last command line argument. When bothdhefilter and normal
filters are used together, the accounting information vélhiested as shown.

Normal Mode:

start -gProcessID’ '-pPagecounter’ \
-tStartTime’ '-Pprinter’ '-Hhost' ’-nuser’ '-Raccntinf (o}
end ’-bPages’ '-Telapsed’ ’-qProcessID’ '-pPagecounter’
tEndTime’ '-Pprinter’ '-Hhost' '-nuser’ '-Raccntinfo’ \
-TElapsedTime’
OF Mode:
filestart "-gProcessID’ -pPagecounter’ \
-tStartTime’ '-Pprinter’ -Hhost' ’-nuser’ '-Raccntinf (o}
fileend ’-bPages’ -Telapsed’ ’-gProcessID’ ’-pPagecoun ter’ \

tEndTime’ '-Pprinter’ '-Hhost' '-nuser’ '-Raccntinfo’

Sample Accounting File Entry:

start -q10699’ '-p234’ ’-t2000-05-24-09:27:47.784" \
-Plp -Hh4.private -npapowell

filestart '-q10700" '-p234’ ’-t2000-05-24-09:27:47.784 "\
-Plp -Hh4.private -npapowell

fileend ’-b0’ '-T1’' '-q10700’ '-p235’ ’-t2000-05-24-09:2 7:47.863 \
-Plp -Hh4.private -npapowell

end ’-bl’ ’-T1' '-q10699’ ’-p235’ '-t2000-05-24-09:27:47 .863’

-Plp -Hh4.private -npapowell

The format of the information written to the accounting féecbntrolled by the

accounting_info=AHPN ifhp configuration value. If they are present, the specifiied command line
flags are appended to the end of the standard accountingnafimn. Theaccounting=... option
specfies a program to run at then end of the job. This progranalhaf the accounting information
passed as command line options. The program should exiathxit code; otherwise the results are
undefined.

The printcap :suspend_of_filter controls how thé spooler manages thet filter. When a file is to be
printed normally, a special two character suspend mess2&001 ) is written to the filter STDIN.
When thefhp filter detects this string in the input it is required to suspéself by sending itself a
SIGSUSPsignal. Thesuspend_of_filter@ flag causes thipd process to close thef filter rather
than suspending it, and to start a neiv filter process when it needs one. This option is used when
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there can be at most one process communicating with theeprortwhen théfhp filter must totally
reinitialize the printer at job end.

Thepagecount option controls if and how the pagecounter value will betiett. Currently
pagecount=ps (PostScript) an@pagecount=pjl ~ (PJL) are supported. Thgagecount form will use
PJL if it is available; otherwise PostScript if it is availabThepagecount@ suppresses pagecount
operation. The pagecount_start and pagecount_end flageldbthe pagecounter will be obtained at
the start and end of the print job.

One of the major problems with getting printcounter valgethat the print job must be totally finished

or at least have all of its pages run through the paper feedmstivhen the pagecounter value is reported.
Unfortunately, most manufacturers do not provide accusatgs to coordinate the two activities. The
waitend option is used to enable thiap filter to send special command sequences to the printer which
will detect the true end of job, but this may not be possiblemamy printers.

The printcounter_poll=N (default 1) option provides a method to deal with these tyfgsinters.
Commands to get the printcounter value are sent to the prarid repeated at printcap_interval second
intervals until the printcounter value has been stablé\fiigadings.

The PJL TEOJ (True End Of Job) command has been used withioritgd success to force End of Job
reporting only when the job has finished. This can be senta@tmter during PJL initialization by
specifying it as one of the PJL initialization strings:

pj_init=[ ... tegj ... ]
pjl_teoj=@PJL TEOJ=ON

The of _options are used to modify the actions ofithp filter when it is running in OF Mode.

The pagecount_start and pagecount_end (both default t&ET®RN) control if pagecounter values are
obtained at the start or end respectively of the job.

The pagecount request is sent to the printer egaggcount_interval=nnn second intervals; if nnn
is 0, then it is sent only once. If no pagecount value is oletinithinpagecount_timeout=nnn
seconds then the filter exits with an error.

7.5. PJL Initialization

o pjl_init=[ ... ] pjl initialization
 startpage=  start page to print

- endpage= end page to print

« pjl_only=[ ... ] pjl commands supported

« pjl_except=[ ... ] pjl commands not to be used

« pjl_vars_set=[ ... ] pjl variables supported

« pjl_vars_except=[ ... ] pjl variables not to be used
« pjl_user_opts=[ ... ] pjl options available to user
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If a printer supports PJL, the many printer operations cainitiated and controlled using PJL
commands. Unfortunately, not all printers support the saet@f commands. In addition, not all printers
support the same set of operations or options. A PJL commasithle form:

@PJL COMMAND OPTION OPTION ...

A PJL variable is set using:

@PJL SETvar = val ue ...

Thepjl_only=[ ... ] , pil_except=[ ... ] , pil_vars_set=[ ... ] , and

pjl_vars_except=[ ... ] options are used to control which PJL commands and which PJL
variables can be set. The pjl_only variable lists the contsaupported by the printer, and the
pjl_except lists commandwmt supported by the printer. Before sending a PJL commandiitpdilter
checks to make sure that the command name is in pjl_only ahid pg_except. If the tests fail, then tne
command is not sent.

Similarly, when sending a command to set a PJL variable, jthegrs_set and pjl_vars_except lists are
checked to determine if the variable name is in pjl_varsasdtnot in pjl_except list. If the tests fail,
then tne command is not sent.

If PJL is enabled, then the following actions are taken.

1. PJL Universal Exit Language (UEL)33%-12345X is sent to the printer.

This is required to ensure that the following PJL commandsaacepted.

2. PJL JOB command is sent at the start of job. The JOB commamde used to select pages or
impressions to be printed. If th&startpage=nnn  or -Zendpage=mmm option is present, then the
PJL JOB command has the form:

@PJL JOB START=nnn END=mmm

3. Thepjl_init=[ ... ] value option is expanded using the PJhji(" ) language context as
described above.

4. The-Toption=value s and-Zoption=value s are scanned for matching option names in the
pjl_user_opts=[ ... ] list. If they are found, then the options are recursivelyleated in the
PJL language context. The expansion algorithm will causetition value to be used to set PJL
variables. For example:

Configuration:
pjl_vars_set=[ OUTBIN AUTOSELECT JAM=YES ]

Command
ifhp -Zoutbin=upper,autoselect,jam

PJL command generated:
@PJL SET OUTBIN=UPPER
@PJL SET AUTOSELECT=ON
@PJL SET JAM=YES
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7.6. File Conversion Support

« forceconversion FLAG force use of file utility
« default_language= default job language

Thelpr -I orlp -b flags indicate that the spooled files are not to be processad bytput filter. The
LPRng spooler recognizes this option and passes¢heommand line option to suppress any language
specific processing for files.

However, many PostScript printers cannot handle text fled,produce many hundreds of pages of
garbage output if they are sent to the printer without beiagdlated into PostScript, and some printers
require language specific setup in order to print PCL, PoggiSar text files correctly.

Theifhp filter has builtin tests for PJL, PCL, and PostScript filese3édatests are almost identical to
those used by many printers which dotodetectionlf you need to recognize a wider range of file types,
you can configur&hp to use the UNIXfile (1) program.

Finally, some printers have a very specialized job format thquires conversion to byrasterizer
program. This is handled as detailed in the following sexgio

7.6.1. File Type Detection

« file_util_path= file utilty path
« forceprocessing FLAG force file processing

Theifhp filter has a set of built-in tests to determine if the inputfiddis PJL, PostScript, and PCL, or
(default) text, and flags the file with language typgs, ps, pcl , andtext respectively.

You can also use the UNIX file utility utility to determine tgas well. Thdile utility is invoked with

it STDIN attached to the file anithp uses the information it writes to STDOUT as the raw file typee T
ifhp program will convert the output to lowercase, remove midtiphitespace characters, and replace
the remaining whitespace characters with underscores _.

By default,ifhp will not try to detectbinaryfiles, i.e. - files printed with the binary or literal flag:(
command line flag). You can use tfeeceprocessing flag to cause all files of all types to be
processedfhp will first try to use its builtin tests and then will use tfie  utility. You can set the
forceconversion flag to fordéhp to only use thdile  utility. The following shows the information in
theifthp.conf  file used to configure the file type detection.

#forceprocessing - check all files for type - default 'no’
forceprocessing@

## default

default_language=text

## force only use of file program

## default is to let ifhp try first, then try file
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forceconversion@
## file utility path
file_util_path=/usr/bin/file -

The output of the file utility is converted to lower case anddias the language type for further
processing.

7.6.2. Conversion

« file_output_match= TABLE file utility output match list
- language= language type override

Once the language type has been determinedittpdilter then decides if a conversion program needs
to be run and will convert the input file to a required file typhis activity is controlled by the
file_output_match table.

file_output_match = [
*postscript*  ps  \%s{ps_converter}
*pel* pcl  \%s{pcl_converter}
*pjl* pjl  \%s{pjl_converter}
*printer*job*language* pjl
*text* pcl  \%s{pcl_converter}
*gzip_compressed* filter \%s{gzip_decompresser}

]

Each line of the file_output_match table contains a (URL drdyglob pattern, the language typgs(,
pcl, etc.) produced by the conversion program, and the (od)iocnaversion program.

The format:

file_output_match = </pathname

will causeifhp to open and read the specified file for the file_output_matdle tdhe file’s contents
must have the same format as the file_output_match tableithgwt the[ or] delimiters.

The file_match_table is scanned from first to last entry fgiba pattern that matches the file type
determined by th&hp program or the output of the file_util_path program. If no ahas found, then
the language is set to the default_language value.

The output language of the conversion program is set to ttanskentry. The conversion program will
be run with its STDIN set to the input file and its STDOUT usedhasconverted output. If there is no
conversion program then the original file is used and onljahguage type is modified.

Thefilter  language type causes the specified conversion program totend then the output of the
program to be reprocessed. As shown above, this allows filendpression routines to be used to expand
the files.

The following are some short samples of what can be done hWétltonversion facility.
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# set up GhostScript

gs_device=epsonc

gs_options=-r1440

gs=/usr/bin/gs

gs_converter= [ \%s{gs} -dBATCH -q -sOutputFile=- \
-sDEVICE=\%s{gs_device} \%s{gs_options} - ]

# use GhostScript for conversion

ps_converter = [ \%{gs_converter} ]

text_converter= [/ust/bin/a2ps -q -B -1 -M Letter \
--borders=no -o- \%s{ps_converter} ]

gzip_decompresser = [ /usr/bin/gzip -c -d ]

[ ghostscript gs ]

file_output_match = |

*postscript*  ps  \%s{ps_converter}

*text* pcl \%s{pcl_converter}
*gzip_compressed* filter \%s{gzip_decompresser}

]

Printcap entry:

pr:
:ifhp=model=ghostscript,gs_device=laserjet,gs_optio ns=-r300x300

In this example, we have shown a very interesting device GihestScript device. We use the
(GhostScript) program to do the conversion, and specifgthalevice and gs_options values in the
printcap entry. There are a few details that should be okslemhen using this facility.

1. The output from théle  program has spaces converted to underscores. If you neeatth spaces
then use the underscore in the pattern. For exarapté, text ~ would be matched byascii_text*.

2. If the conversion program contains a shell meta charaotr ag , ; , >, <, etc, then it will be
executed usingpin/sh -¢ 'command’ . This allows a pipe of conversion commands to be
constructed. This is discussed in detail below.

3. The most commonly used conversion programs are Ghogt3esied to convert PostScript to a
format compatible with a non-PostScript printer, and thesa2nscript, and textps Text to PostScript
conversion programs which convert text into PostScripafapn-text supporting printer. The use of
awrapper program with these utilities is discussed below.

4. All of the command line options can be substituted on threroand line using{X} , whereXis
the single letter command line option flag.

5. The\%s{ARGV} value is replaced by the command line arguments.

6. The conversion program must exit with a 0 error code or eor & assumed to have occurred.

Theenscript  program will exit with a non-zero error codes even for susftdsonversions and we
need to use arapper script that will run it and then return the correct error cedeshown below.

#1/bin/sh
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# Jusr.../wrapper path [options]

# wrapper script for a2ps, enscript and others

#  path is the path to the program and options are the
#  options to pass. The program is run and then the exit
# code is corrected

"$@"

status=$?

case "$status" in

1) exit $status ;;

esac

exit 0

7.6.3. LF to CR/LF Conversion

. crlif FLAG LF to CR-LF conversion

When processingext or pclfiles, thecrlf  option will enable translation of LRr{ ) to CR/LF (r\n)
sequences. If you are usiifgp to simply do LF to CR/LF translation, then you can use:

ithp -Tcrlf

7.6.4. Text Treated Like PCL

Text is simply PCL with no special formatting codes. Howeyeu will still need to send the PCL
initialization strings to the printer. You can do this byngsithe following entry in the file_output_match
table:

file_output_match = |
*text*  pcl

]

7.6.5. Default to Passthrough

Your printer may be capable of handling a wide variety of jotniats. If you want to simply pass
through files of unknown type or language then use the foligveintry in the file_output_match table:

file_output_match = |
*  raw

]
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7.7. GhostScript Printer

Generating a raster image from a PostScript or PCL file in altirmanner requires a high speed
processor and substantial amounts of memory. Many of thedst/printers require the user’s system to
do the raster conversion, and a raster file is then transfésréhe printer. These files are usually in a
proprietary format. The GhostScript program can process3uipt files and produce raster output for a
wide range of devices. See the GhostScript documentatiafetails. Some printers have PCL support
but do not support PostScript. The andpcl_gs printer configuration support these printers.

# PRINTER ghostscript - Printer with GhostScript conversio n to raster files
gs_converter= [ /usr/bin/gs -dSAFER -dBATCH -q
-sOutputFile=- -sDEVICE=\%s{gs_device} \%s{gs_options } -
]
text_converter= [ /usr/bin/a2ps -q -B -1 -M Letter --border S=no -o-

]

[ ghostscript gs ]

pcl@

pil@

ps

text@

file_output_match = |

# PostScript to Raster
*postscript*  raw  \%s{gs_converter}

# text to PostScript to Raster conversion
*text* filter \%s{text_converter}

]

# PRINTER pcl_gs - PCL Printer with GhostScript conversion t o raster files

[ pcl_gs ]

pcl

pil@

ps

text@

file_output_match = [

# PostScript to Raster
*postscript*  raw  \%s{gs_converter}
*pcl*  pcl

# text to PostScript to Raster conversion
*text* filter \%s{text_converter}

]

The\%s{gs_device}  and\%s{gs_options} parameters can now be specified in the printcap. The
following shows a typical printcap entry for use with thigmrgn
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# force clients (lpr, Ipqg, to use server)
Ip:Ip=lp@serverhost
# server information
Ip:server
:sd= spool dir
:lp=/dev/Ipt0

:ifhp=model=gs,gs_device=epson,gs_options=-r240x72
#path to ifhp filter
filter=/.../ifhp

Theifthp configuration entry uses GhostScript to do the rasterinatfdhe PostScript file, and theps
program to do a text to PostScript conversion.

7.8. Language Specific Initialization

- ps_init=" PostScript initialization steps
+ pcl_init= PCL initialization steps

After determining the output file language type, languageiije operations are then carried out by
expanding the languagmit=[ ... ] options in the language context, and then the options in the
-Toption=value  and-Zoption=value command line options. Th& options are expanded before
the-z , allowing the-zZ actions to override any set by the actions.

As mentioned elsewhere, the reason for the language speafiessing is to allow different actions for
the same command line option, depending on the file typeshading processed. For example, when
processing a PCL file it might be necessary to send PCL comustainds and when processing a
PostScript file, you would need to send PostScript commands.

7.9. File Transfer and Error Status Monitoring

« logall FLAG log all printer status

+ pjl_error_codes TABLE PJL error code translations

« pjl_quiet_codes TABLE ignore these PJL error codes

- pjl_alert_codes TABLE alert operation on these PJL error codes
+ pjl_alert_handler TABLE program to alert operator

If the printer can return status, i.e., thtatus  option is on, the filter will read status information from
the printer.

If the logall  flag is SET, then all error messages will be written to theustar log file.

If the printer is returning PJL status information, thersthas a specific format:
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@PJL UINFO DEVICE
CODE=nnnn
DISPLAY="value"

@PJL UINFO JOB
START

@PJL UINFO JOB
END

Theifthp program will extract the CODE and job start and end flags, agdHese as appropriate.

Unfortunately, some PJL based printers are extremely werbotheir generation of status messages. In
order to reduce the amount of logging of redundant inforamgifhp will only record when a device
status hashangedrather than when it has been reported.

The pjl_quiet_codes=[ code code code ] value is used to ssppeporting of selected error codes. If the
error code is in the pjl_quiet_codes list, then the erraustavill not be reported to the user unless the
logall option is set. The list of values is usedgisb patterns. For example:

pjl_quiet_codes=[ 10000 10001 10003 10023 10024 35078 41* ]

Also, there may be error codes which do not have a builtinrenessage available. New messages can
be added using the pjl_error_codes option. Its value ig afliines, each line consisting of an error code
followed by the corresponding error message:

pjl_error_codes=[
code=msg
code=msg

]

Example:

pjl_error_codes=[
10000=powersave mode
10001=Ready Online
10002=Ready Offline
10003=Warming Up
10004=Self Test
10005=Reset

Finally, there are codes or classes of codes that requiratpéntervention. These are specified using
the pjl_alert_codes, and the pjl_alert_handler progralirb&iinvoked to send them to the appropriate
destination. The formated error message will be availabl8 BDIN for the handler. For example:
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pjl_alert_codes=[ 41* 42* 23* ]
pjl_alert_handler=/usr/local/libexecffilters/alert_ handler

7.10. End of Job

- waitend OPTIONwait for job completion status
« waitend_interval= query for end at this interval
- waitend_ctrl_t_interval= send CTRL-T at this interval

Thewaitend option controls the job termination sequence. By defahis, will do the same work as the
sync operation, and the option takes the same set of values.

If waitend is suppressed usingpitend@ , then as soon as a job has been transferred, the next step,
pagecount , will be attempted. If the print job has not finished at thignpathen erroneous page counts
will be reported.

When theappsocket protocol is used, suppressingitend will cause no error messages from the
printer to be reported.

Some printers do not have a True End Of Job reporting capabding PJL. This means that the job will
be reported as done, but paper is still moving through thd prigine. If you try to get pagecounts at this
point you will get the wrong value. An alternative methoddssetwaitend=ps and The
end_ctrl_t=word:word:... This will cause a CONTROL-T to be sent to the printer, a Pag$c
convention that will cause the PostScript interpreter tarrethe actual printing status. In most printers
this will be printing  or something other thaidle or busyas long as paper is moving in the print
engine. When status is returned, the words inetie ctrl_t=word:word:... list value are

examined for a match. If the status word is present then tbeg&job condition is assumed.

The waitend_interval value controls how often the waitepdration is repeated. This is usually set to a
fairly large value, as it is normally used only to recovemfrprinter failures such as users turning the
printer on and off.

The waitend_ctrl_t_interval controls how often the pringequeried for status using CTRL-T and is
usually set to a short (2 or 3 second) value.

7.11. Tektronix Phaser, QMS and AppSocket Support

- appsocket FLAG connectto printer and use AppSocket Protocol

Theappsocket flag is used to specify that data transfer will be done usiegbpSocket protocol. The
ifhp filter will open a connection to the ip address and port spetifiy thedev=host%port  option and
carry out the various operations that it needs to do.
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Normally after sending information to the printeclase()  operation is done on the network
connection. This will usually be acceptible as the printérpvint the job that was sent to it. However,
some printers require that the network connection be lefhdp report status.

If page count information is needed, tifiep filter will then reopen the connection and get the page
count information.
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One of the more difficult administrative issues is whethgsriat banners (job separators) or to save the
large amount of wasted paper, time and effort. TR&ng andifhp combination provide a rather
esoteric set of methods to generate banners, at least orteaf should be suitable for your application.

You should be aware that some printers have the obnoxiousdfagenerating their own banner pages
when jobs are transferred via the RFC1179 protocol. Youlshoansult the manufacturers
documentation and take the necessary steps to turn primeel page generation off. It may turn out
that this is impossible to do, and in that case the only opsida use the Socket or Appsocket connection
methods.

In the original BSD print spooler, thef print filter was responsible for banner generation. Thetprin
server would send it enagic stringthat the filter would recognize agint a bannerequest, and it
would then generate a banner. After this, another spetigic cookie string, the character sequence
0x19,0x01 , was sent to cause thef filter to suspend itself. This allowed the print spooler tédibe
connection to the printer open while it started anotherfittetransfer a file. Finally, after all the jobs
were sent, theof filter was sent a SIGCONT signal to wake up and perform whaigesing
operations were necessary.

This mixing of functionality causes horrible problems wisgrecial setup strings must be sent to printers
in order to configure them for various operation. In ordentoiéithese problems, the banner printing
and filter functions have been separated inith filter. If a banner is needed, thé®Rng will use a
special banner generating program to generate the barmeouput of this program is then sent to the
:of filter, or directly to the printer if there is nof filter.

8.1. No Banner

Here is a typical printcap entry when banner printing is nahted:

Ip:
:sh
Afilter=/.../ithp

The:sh (suppress headers or banners) explicitly disables bamim¢ing, and thdpd server will not
even attempt to print a banner.

8.2. Banner Printing and No OF Filter

This printcap entry specifies a banner generator progranaadidbanner generation. There is:nb
filter specified, so the banner is sent directly to the prifitesuch a case the banner printing program
should make sure that it generates output with the apprteseé of initialization strings. The
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pclbanner , psbanner , andipbanner programs produce PCL, PostScript, and text banners saitabl
for a wide range of printers. The code for these banner geeria part of thd. PRng distribution.

Ip:
:bp=/...Ipclbanner
:of=/.../ithp
filter=/.../ithp

# or
:bp=/...Ipsbanner
:of=/.../ithp
filter=/.../ithp

# or
:bp=/.../lIpbanner
:of=/.../ithp
filter=/.../ifhp

Banner Printing With OF Filter

Finally, we may want banner printing together with the filter. This is usually the case when we need
to perform special printer setups or require ifig filter to do accounting. In this case we need to make
sure that the banner page is counted as part of the job:

Ip:
:bp=/...Ipclbanner or :bp=/.../psbanner or :bp=/.../lpbanner
:of=/.../ithp
filter=/.../ithp

When invoked as anf filter, thelpd server passes-&o option on the command line, so that tiftep
filter knows what mode it is operating in.

8.4. LPRng Options Controlling Banner Printing

Thelpr -h  (no header or banner) option suppresses puttaither naméL line) into the control file.
TheLPRnNg :ab (always banner) overrides this, and will print a bansémgithe user name information.
The:sh (suppress header) option will override everything and @nébanners from being generated.

Banners are generated by the=/... (banner program) program; different banners at start add en
can be generated by using tie=/... (banner start) andbe=/... (banner end) options, which
override thebp= option.
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8.5. of _options option

This option, usually used on the command line or inghietcap  file as part of theifhp
specifies a set of options to use when the filter is running im@Ee. For example:

information,

Ip:
;ifhp=sync@,pagecount@,waitend@,of_options=sync page
filter=/usr/localllibexec/filtes/ifhp
:of=/usr/local/libexec/filtes/ifthp

count waitend

same as:

Ip:
filter=/usr/localllibexec/filtes/ithp -Tsync@,pagec ount@,waitend@
waitend

:of=/usr/local/libexec/filtes/ithp -Tsync,pagecount,

In this printcap entry, théhp filter is invoked normally with theync@, pagecount@ andwaitend@
options. This causes it to send jobs as fast as possible twtpeat device and only monitor the device
for error status. Thef= entry causes thipd print spooler to staiithp in OF mode, and the of_options

are used to override the other ones.

72



Chapter 9. Font Download Support

For historical reasons, there is support for downloading ér other file to the printer. A large amount
of the necessary operations are now initheconf file.

The font_download built-in option supports downloadinglascribed below.

9.1. PCL Font Downloading

The following shows the a typic#hp.conf  file which has PCL font downloading enabled.

#

# Fonts and Font Downloading

# fontid is used to set the current font
pcl_init=[ ... font ... ]

# combination command
pcl_font=[ delete_fonts font_id font_download font_prim ary |

# font control

#

font_op=0
pcl_font_op=\033*c\%{font_op}F
pcl_delete_fonts=\033*cOF

font_id=1
pcl_font_id=\033*c\%({font_id}D

# set primary font
font_primary=1
pcl_font_primary=\033(\%{font_primary}X

# font directory
pcl_fontdir=/usr/local/lib/fonts

#default font file
font=c1201b.10

To allow users to download a font and have it set up for PCL tligepcl_init option should include the
font option in an appropriate position in the initialization seqce. As shown above, this will get
expanded into the pcl_delete_fonts, pcl_font_id, pclt fdownload (which is has built-in support), and
the pcl_font_primary options, which are expanded in order.

The pcl_font_download is supported by the builtin operatidnich will find the pcl_fontdir directory
value and a value for thient variable, using values from th& and-T and configuration information
in that order. If ndont value is found, no font will be downloaded. For example:

Ipr -Tfont=font1,font2
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When the pcl_font_download option is expanded, it will gatethe pathnames
Jusr/localllib/fonts/fontl and/ustr/local/lib/fonts/font2 , open these files, and send
their contents directly to the printer.

9.2. PS Font Downloading

PostScript font downloading is supported in a similar mato®CL font downloading.

#

# Fonts and Font Downloading
#

ps_init=[ ... font ... ]

# combination command
ps_font=[ font_download ]

# font directory
ps_fontdir=/usr/local/lib/fonts

#default font file
font=font.ps.10

In a similar manner to the PCL font downloading, when the pislist is expanded, the ps_font entry
will be expanded in turn. If thezfont=ZapDingbat.ps is specified, then the
/ustr/local/lib/fonts/ZapDingbat.sp file will be opened and downloaded to the printer.

9.3. PJL File Downloading

In a similar manner to the above font downloading, you carifpa configuration or other setup file

that should be sent to the printer as part of the PJL setugstdllowing configuration shows how to set
this up.

#

# PJL Initialization File Downloading

# fontid is used to set the current font
pj_init=[ ... setup ... ]

setup=initval
font=\%s{setup}

# setup directory
pjl_fontdir=/usr/local/lib/fonts
pjl_setup=[ font_download ]
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The above configuration will cause the value of¢keip -z , -T or configuration option to be used.
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Chapter 10. Debugging and Problem Solving

If you are reading this section, then most likely you have a@doblem usingthp with LPRng. Before
going any further, please read RFC1179 (BSD or TCP/IP) JahsFer Printcap Entry, and make sure
that your printcap entry has the Ipd_bounce flag set. Thisedost Frequently Asked Questiand the
Most Frequently Provided Answen theLPRng mailing list.

The following section outlines a method to debug problenth thieifhp filter. It will make use of some

diagnostic

printcap entry and a problem.

lw4:

:lp=10.0.0.14%9100
:sd=/var/spool/lpd/%P
;ifhp=/usr/local/lib/filters/ithp

Command:
Ipr -Plw4 -V /etc/motd

LPR output:

sending job ’'papowell@h4+223’ to Iw4@localhost
connecting to ’localhost’, attempt 1

connected to ’localhost’

requesting printer lw4@localhost

sending control file 'cfA223h4.private’ to Iw4@localhost
completed sending 'cfA223h4.private’ to Iw4@localhost
sending data file 'dfA223h4.private’ to lw4@localhost

completed sending 'dfA223h4.private’ to lw4@localhost
done job 'papowell@h4+223' transfer to lw4@localhost

Version LPRng-3.6.14

options that are normally not used in a printcap entry. Hestus start with a typical

When trying to print to the print queue, the user discoveas tio output comes out of the printer. The
immediate suspicion is that the filter is not working. Yousliomake sure that ther command is
actually sending the job to the print queue. You can thernpgseo discover what happened:

# lpg -l

Printer: lwA@h4 'Hp : Laserwriter’

Queue:
Status:
Status:
Status:
Status:
Status:
Status:
Status:
Status:
Status:
Status:
Status:

no printable jobs in queue

subserver pid 27251 starting at 15:34:09.350
accounting at start at 15:34:09.357

opening device 'hl4.private%9100’ at 15:34:09.36
printing job 'root@h4+223' at 15:34:09.375
printing data file 'dfA223h4.private’, size 3, IF f
IF filter finished at 15:34:35.012

printing done 'root@h4+223" at 15:34:35.012
accounting at end at 15:34:35.014

finished 'root@h4+223’, status 'JSUCC’ at 15:34:3
subserver pid 27251 exit status 'JSUCC’ at 15:34:35
lw4d@h4.private: job ’'root@h4+223’ printed at 15:3

ilter 'ifthp’ at 15:34:09.376

5.014
.018
4:35.020
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Status: job 'root@h4+223" removed at 15:34:35.101

Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:
Filter_status:

accounting at start, pagecount 89696, page
sending job file at 15:34:13.306

starting transfer at 15:34:13.306

initial job type 'text’ at 15:34:13.306

job type ’'pcl’ at 15:34:13.306

transferring 3 bytes at 15:34:13.308

100 percent done at 15:34:13.308

finished writing file, cleaning up at 15:34
sent job file at 15:34:13.308

doing cleanup at 15:34:13.308

getting end using ’'pjl job/eoj’ at 15:34:13
end of job detected at 15:34:33.219
getting pagecount using 'pjl info pagecoun
final pagecount 89697 at 15:34:35.009
accounting at end, pagecount 89697, pages 1
done at 15:34:35.010

. Debugging and Problem Solving

s 0 at 15:34:13.304

:13.308

.309

t' at 15:34:33.219

at 15:34:35.010

As you can see from theg output, theStatus  section shows thipd activities and the Filter_status
section shows whathp is doing. This is the first line of defense - make sure thatifi@mation and
errors reported here are for the correct filter.

If this does not help, then we will start with the basic filtests and work our walyackto the print

server. First, you will need a couple of test files. If you hawkostScript printer, find a simple PostScript

file - theellipse.ps
a short text file Jetc/motd

Create thétmp/send

#1/bin/sh

cp /dev/null /tmp/t

file with the following contents:

usr/localllibexec/filters/ifthp -Tdev=/tmpl/t,trace,d

This will create thetmp/t

/tmpl/trace

file. Run this command using:

#!/bin/sh
sh -x /tmp/send

Examine the output iftmp/trace

ithp
ifhp
ifhp
ifhp
ifhp
ifhp
ifhp

15:46:14.402
15:46:14.403
15:46:14.403
15:46:14.440
15:46:14.441
15:46:14.448
15:46:14.448

[27307]
[27307]
[27307]
[27307]
[27307]
[27307]
[27307]

. It will look like:

main:
main:
main:
main:

Debug '1’

dump <NULL>
Model_id ’ <NULL>’
scanning Raw for default, t

Select_model_info: id 'default
Dump_line_list: main: Model inf
[ 0]="T=dev=/tmp/g,trace,debu

', list-

ebug=1 </etc/motd 2

hen model ’

file is included in theéfhp distribution in the UTILS directory. You will also need
is usually handy to use.

>/tmpl/trace

file, run theifhp filter, and put the trace and debugging information into the

<NULL>’

>count 1940, model-
ormation - count 156, max 204,
g=1’

77

>Ccou



Chapter 10. Debugging and Problem Solving

ifthp 15:46:14.448 [27307] [ 1]='banner@’

ifthp 15:46:14.448 [27307] [ 2]="banner_file=/ust/local/ libexec/filters/psbanner.ps’
ithp 15:46:14.448 [27307] [ 3]='converter=’

ifhp 15:46:14.448 [27307] [ 4]='debug=1’

ithp 15:46:14.449 [27307] [ 5]="default_language=text’

ifthp 15:46:14.449 [27307] [ 6]="dev=/tmp/g’

ithp 15:46:14.449 [27307] [ 7]1="duplex_select=1"

Most of the information with debug level 1 is simply showitngtdetails of options, command execution,
and error status. This will, however, help with the majodfyproblems.

You can now modify thétmp/send file to better reflect your printer.

#!/bin/sh

cp /dev/null /tmp/t

# substitute your ifhp options here
ifhp=model=hp4,status @

lusr/localllibexec/filters/ithp -Tdev=/tmpl/t,trace,d ebug=1,%{ithp} <letc/motd 2  >/tmp/trace
Now run this again and examine the trace and outpatip/t . If this looks correct, we move on to the
interactive tests.
If your printer is a network based printer and you are usin@RE79 transfers, then you can use the
following Ipr command to send thiemp/t file directly to the printer:
Ipr -Ppr@host /tmpl/t
Example:
print queue 'raw’
lpr -Praw@10.1.1.1 /tmpl/t
This form of the command causkps to send the job directly to the printer. If this works corigthen
we know that there is no problem wiitinp formatting the file, and that the problem must be with gt
print spooler.
If your printer is network based and uses a socket connedtien you can havighp connect to the
printer by using thelev=host%port connection option. This is only used for testing or when yauntv
to use the AppSocket protocol.
#!/bin/sh
# substitute your ifhp options here
# this should always work
#ifhp=model=hp4,status@
# this does status checking, no pagecount
#ifhp=model=hp4,pagecount@
# this does status checking and pagecount
#ifhp=model=hp4
lusr/localllibexecffilters/ithp -Tdev=10.1.1.1%9100, trace,debug=1,${ifhp} <letc/motd 2 >
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If you have a windowing system, run this command from one wmdnd in another window use the
tail -f /tmp/trace command to view status. Most of the time you will discovet the system is
failing to print because either tlsgnc , pagecount , orwaitidle  step of the printing process is not
completing correctly. If there is insufficient detail foryto decide the failure mechanism, gebug=3,
or evendebug=4 and explore what is happening.

If you have a parallel port connected printer/dav/lptxx  , then you can simply useat /tmp/t
>/dev/lptxx ~ and see what happens. If this works, then use:

#!/bin/sh

# substitute your ifhp options here

ifhp=model=hp4,status@

lusr/localllibexec/filters/ithp -Tdev=/dev/Iptxxx,tr ace,debug=1,%{ifhp} <letc/motd 2 >/tn

If you have a serial port printer, then you can use a similathima:for setting up a connection. You will
need to use the undocumentay option to set the speed and other parameters. These areaémt
those used biPRng, so you should have no problems.

#!/bin/sh

# substitute your ifhp options here

# this should always work

#ifhp=model=hp4,status@

# this does status checking, no pagecount

#ifhp=model=hp4,pagecount@

# this does status checking and pagecount

#ifhp="model=hp4,stty= 9600 -parity crtscts raw"

stty="9600 -parity crtscts raw"

lust/localllibexecffilters/ithp -Tdev=/dev/tty00,tra ce,debug=1,${ifhp},stty=\"${stty}\"

If all this does not help, then subscribe to tHeRng mailing list and ask for help.
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Table A-1.i f hp. conf - ifhp Options

Appendix A. Index to Options

Option

Purpose

default

HP 4M Plus, PostScript, PJL, PCL, status,
pagecount support

appsocket FLAG

Use Tektronix AppSocket Protocol

config=PATHNAMES

Configuration file pathnames

crif FLAG

Do LF to CRLF translation

debug FLAG

Debugging level

default_language=LANGUAGE

Default job file language (ps, pcl, raw, text, etc)

endpage=NNN

PJL JOB command END = NNN value

forceconversion FLAG

Force conversion using UNIX file(1) utility

file_output_match=LIST

File type and conversion matching

file_util_path=PATHNAME

Pathname of the UNIX file(1) utility

language=LANGUAGE

Specify job file language to be used (ps, pcl, raw
text, etc)

logall FLAG Log all status reports from printer if set
nullpad=COUNT Send COUNT nulls to force full buffer condition
model=NAME Specify model name for configuration selection

model_from_option=X

Specify model name using a command line opti
value

pagecount=LANGUAGE

Get pagecount using pjl, ps or default

pagecount_interval=SECONDS

Send pagecount command at SECONDS interv.

pagecount_ps_code=STRING

PostScript code to get pagecount information

pagecount_timeout=SECONDS

Timeout getting pagecount after SECONDS

pcl FLAG Printer supports PCL if set
pcl_eoj_at_start FLAG PCL EOJ (CTRL-D) at start of job
pcl_init=LIST PCL initializations to be done
pcl_user_opts=LIST User PCL options supported

pjl FLAG Printer supports PJL if set

pjl_alert_codes=LIST

alert operator on these PJL error codes

pjl_alert_handler=STRING

program to alert operator on PJL error

pjl_console FLAG

Printer supports messages on console

pjl_error_codes=LIST

PJL error messages for error codes

pjl_except=LIST

Do not allow these PJL commands

pjl_init=LIST

PJL initializations to be done

51

pjl_job FLAG

PJL JOB and EOJ supported
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Option

Purpose

pjl_only=LIST

Allow only these PJL commands

pjl_quiet_codes=LIST

ignore these PJL error codes

pjl_user_opts=LIST

Allow only these user PJL commands or variablé
be set

2S to

pjl_vars_except=LIST

Do not allow these PJL variables to be set

pjl_vars_set=LIST

Allow these PJL variables to be set

ps FLAG Printer supports PostScript (ps)
ps_eoj_at_start FLAG PostScript EOJ (CTRL-D) at start of job
ps_init=LIST PS initializations to be done

ps_user_opts=LIST

Support these PostScript user options

remove_ctrl=LIST

Remove these characters from PostScript jobs

remove_pjl_at_start FLAG

Remove PJL commands from begining of job

startpage=NNN

PJL JOB command START = NNN value

send_job_rw_timeout=NNN

Timeout for non-responding printer

status FLAG

Printer supplies status information

statusfile=PATHNAME

Status file pathname

statusfile_max=NNN

Status file has maximum size of NNN Kbytes

statusfile_min=NNN

Status file has truncated size of NNN Kbytes

summaryfile=PATHNAME

Summary file pathname

sync FLAG

Synchronize printer if set

sync_interval=SECONDS Send synchronization request at SECONDS inte

sync_timeout=SECONDS Timeout synchronization request after SECOND

tbcp FLAG Use Transparent Binary Communications Proto
for PostScript files

text FLAG Printer supports text mode

trace FLAG Put error and trace messages on STDERR if set

aitend=METHOD

How to wait for printer to end printing

waitend_interval=SECONDS

How often to query printer for end of printing

waitend_ctrl_t_interval=SECONDS

How often to send CTRL-T for end of printing
status

erval

S
col
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The HPJetDirect card or external JetDirect box can be corddjthrough the printer front panel or
through a set of network files. Here is a summary of the methedd from UNIX systems, or when you
are desperate, to configure the printer.

B.1. MicroSoft JetDirect Support

There is limited support from HP for non-MicroSoft configtioa tools. However, the tools that are
provided are simple and easy to use, especially for thalmitinfiguration.

B.2. TCP/IP Address

You can set the TCP/IP address from the front panel. Resegrifier and then use the MENU, +-,
SELECT keys as follows:

MENU > MIO MENU (use MENU to display MIO MENU)
ITEM -> CFG NETWORK=NO*
+ -> CFG NETWORK=YES
ENTER -> CFG NETWORK=YES*
ITEM -> TCP/IP=OFF* (use ITEM to display TCP/IP)
+ -> TCP/IP=ON
ENTER -> TCP/IP=ON*
ITEM -> CFG TCP/IP=NO* (use ITEM to display TCP/IP)
+ -> CFG TCP/IP=YES
ENTER -> CFG TCP/IP=YES*
ITEM -> BOOTP=NO*

(Enable BOOTP if you want to - see below)
ITEM -> IP BYTE 1=0*

This is IP address MSB byte.

Use +- keys to change value, and then ENTER to change
Use ITEM keys to get IP BYTE=2,3,4
ITEM -> SM BYTE 1=255*

This is the subnet mask value

Use +- keys to change value, and then ENTER to change
Use ITEM keys to get IP BYTE=2,3,4
ITEM -> LG BYTE 1=255*

This is the Syslog server (LoGger) IP address

Use +- keys to change value, and then ENTER to change
Use ITEM keys to get IP BYTE=2,3,4
ITEM -> GW BYTE 1=255*

This is the subnet gateway (router) IP address

Use +- keys to change value, and then ENTER to change
Use ITEM keys to get IP BYTE=2,3,4
ITEM -> TIMEOUT=90

This is the connection timeout value. It puts a limit

on time between connections. A value of 10 is reasonable.
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B.3. Web Server Configuration

Many of the newer releases of HP JetDirect firmware have a \WeleBconfiguration capability.
Unfortunately, the web pages assume that you have JavaSapiport for the browser, and not all of the
facilities used are supported by all browsers. However tifiguration information and pages presented
are extremely simple to use and understand.

The major problem with the Web Server configuration is thatatimf the options can be set through the
Web Server pages.

B.4. Telnet Configuration

Once you have assigned an IP address to the JetDirect Boxayotelnet to the box and configure it
through a simple command line interface. When you first conteethe box, hiRETURNa couple of
times, followed by? (Question MarkRETURNand you should get a simple help menu. This help
information usually scrolls off a small (25 line) screen dauffer that allows you to see all of the
information is advisable.

The major problem with the telnet configuration is that nbbathe options can be set through the
command line facilties.

B.5. BOOTP Information

If you have a bootp server, you can put this information intibetptab file. To use this, you must enable
the bootp option on the printer. The T144 option specifiesddilbe read from the bootp server. This file
is read by using the TFTP protocol, and you must have a TFTR2isenabled. Here is a sample
bootptab entry.

# Example /etc/bootptab: database for bootp server (/etc/b ootpd).
# Blank lines and lines beginning with '# are ignored.

Legend:

first field -- hostname
(may be full domain name)

hd -- home directory

bf -- bootfile

cs -- cookie servers

ds -- domain name servers
gw -- gateways

ha -- hardware address

ht -- hardware type

HOHH K HHHEHHHH R
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# im -- impress servers

# ip -- host IP address

# lg -- log servers

# Ip -- LPR servers

# ns -- IEN-116 name servers

# rl -- resource location protocol servers
# sm -- subnet mask

# tc -- template host (points to similar host entry)
# to -- time offset (seconds)

# ts -- time servers

#
#
#

Be careful about including backslashes where they're need ed. Weird (bad)
things can happen when a backslash is omitted where one is in tended.

#

peripherall:

:hn:ht=ether:vm=rfc1048:
:ha=08000903212F:
1ip=190.40.101.22:
:sm=255.255.255.0:
:gw=190.40.101.1:
:1[g=190.40.101.3:
:T144="hpnp/peripherall.cfg":

If you are using the T144 option, you will need to create theficiration file. The sample configuration
file from the HP Direct distribution is included below.

#

# Example HP Network Peripheral Interface configuration fi le

#

# Comments begin with '# and end at the end of the line.

# Blank lines are ignored. Entries cannot span lines.

# Name is the peripheral (or node) name. It is displayed on the peripheral’s
# self-test page or configuration plot, and when sysName is o btained through
# SNMP. This name can be provided in the BOOTP response or can b e specified
# in the NPI configuration file to prevent the BOOTP response from overflowing
# the packet. The domain portion of the name is not necessary b ecause the
# peripheral does not perform Domain Name System (DNS) searc hes. Name is
# limited to 64 characters.

name: picasso

# Location describes the physical location of the periphera . This is the
# value used by the interface for the MIB-II sysLocation obje ct. The default
# location is undefined. Only printable ASCIl characters ar e allowed.

# Maximum length is 64 characters.
location: 1st floor, south wall

# Contact is the name of the person who administers or service s the peripheral
# and may include how to contact this person. It is limited to 6 4 characters.
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# This is the value used by the interface for the MIB-II sysCon tact object.
# The default contact is undefined. Only printable ASCII cha racters are
# allowed. Maximum length is 64 characters.

contact: Phil, ext 1234

# The host access list contains the list of hosts or networks o f hosts

# that are allowed to connect to the peripheral. The format is

# "allow: nethum [mask]", where netnum is a network number or a host IP

# address. Mask is an address mask of bits to apply to the netwo rk number
# and connecting host's IP address to verify access to the per ipheral.

# The mask usually matches the network or subnet mask, but thi s is not

# required. If netnum is a host IP address, the mask 255.255.2 55.255 can
# be omitted. Up to ten access list entries are permitted.

# to allow all of network 10 to access the peripheral:
allow: 10.0.0.0 255.0.0.0

# to allow a single host without specifying the mask:
allow: 15.1.2.3

# Idle timeout is the time (in seconds) after which an idle
# print data connection is closed. A value of zero disables

# the timeout mechanism. The default timeout is 90 seconds.

idle-timeout: 120

# A community name is a password that allows SNMP access to MIB values on
# the network peripheral. Community names are not highly sec ure; they are

# not encrypted across the network. The get community name de termines which
# SNMP GetRequests are responded to. By default, the network peripheral

# responds to all GetRequests. The get community name is limi ted to 32

# characters.

#

# For hpnpstat and hpnpadmin, the community name can be store din

# Jusr/lib/hpnp/hpnpsnmp.

get-community-name: blue

# The set community name is similar to the get community name. The set

# community name determines which SNMP SetRequests are resp onded to. In

# addition, SetRequests are only honored if the sending host is on the

# host access list. By default, the network peripheral does n ot respond

# to any SetRequests. The set community name is limited to 32 ¢ haracters.
#

# The set community name can come from /usr/lib/hpnp/hpnpsn mp

# if it is the same as the get community name. We recommend that the

# set community name be different from the get community name though.

set-community-name: yellow

# SNMP traps are asynchronous notifications of some event th at has occurred.
# SNMP traps are useful only with network management softwar e. Traps are
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# sent to specific hosts and include a trap community name. Up to four
# hosts can be sent SNMP traps. The trap community name is limi ted to
# 32 characters. The default name is public.

trap-community-name: red
# The SNMP trap destination list specifies systems to which S NMP
# traps are sent. Up to four IP addresses are allowed. If no

# trap destinations are listed, traps are not sent.

trap-dest: 15.1.2.3
trap-dest: 15.2.3.4

# The SNMP authentication trap parameter enables or disable s the sending
# of SNMP authentication traps. Authentication traps indic ate that an SNMP
# request was received and the community name check failed. B y default,

# the parameter is off.

authentication-trap: on

# The syslog-facility parameter sets the source facility id entifier that the

# card uses when issuing syslog messages. Other facilities, for example,

# include the kernel (LOG_KERN), the mail system (LOG_MAIL) , and the spooling
# system (LOG_LPR). The card only allows its syslog facility to be configured
# to one of the local user values (LOG_LOCALO through LOG_LOC AL7). The

# selectable option strings, local0 through local7 (config ured to LOG_LOCALO
# through LOG_LOCALY7, respectively) are case insensitive. The default

# syslog-facility for the card is LOG_LPR.

syslog-facility: local2

# This parameter allows the card to treat hosts on other subne ts as if the
# hosts were on the card’'s subnet. This parameter determines the TCP

# Maximum Segment Size (MSS) advertised by the card to hosts o n other subnets
# and affects the card’s initial receive-window size. The ca rd will use a
# TCP MSS of 1460 bytes for local hosts, and 536 bytes for a non- local host.
# The default is off, that is, the card will use the maximum pac ket sizes

# only on the card’s configured subnet.

#

# The configuration utility does not allow access to this par ameter. If you
# want to configure it, you must manually edit the NPI configu ration file

# and add it to the bottom of the entry for the network peripher al.

subnets-local: on

# This parameter affects how the card handles TCP connection requests from
# the host. By default, the JetDirect MPS card will accept a TC P connection
# even if the peripheral is off-line. If this parameter is set to "on", then
# the card will only accept a TCP connection when the peripher al is on-line.

old-idle-mode: off
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B.6. Timeouts

You should be aware that thdie-timeout value in the configuration file will override the value
entered on the control panel of the printer.

Also, the@PJL SET TIMEOUT = NNoommand will override this value as well.
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