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1 Introduction

GNUspool is a fully functioned, high performance Print Spooler and Management
System for a wide range of machines running a Unix-style Operating System.

The product consists of a "core product" or "basic product" which contains the
scheduling software, command-line and character-based interfaces. Additional options
provide for:

An interface to receive incoming jobs from LPD-style clients
An interface to send outgoing print jobs to LPD-style clients
An X-Windows Motif Toolkit Interface (not supported on GNU)
An X-Windows GTK+ interface.

An API for use with C and C++

An Interface for MS-Windows (this needs rewriting as it currently uses non-
free software)

An API for use with MS-Windows
Browser Interfaces

The basic manuals cover the "basic product" and the X-Windows interfaces. Additional
supplements cover the other interfaces.

The basic manuals are:
User Guide - a quick introduction and "cookbook" for use of GNUspool

Reference manual - this manual. A complete description of all components of
the basic product.

Administrator Guide. Information about installation and customisation of the
software.

Also available are:
API reference manual for Unix and MS-Windows API
MS Windows Interface Manual

Browser Interface Manual
1.1 Documentation Standards and Program Usage

This manuals uses various character fonts to indicate different types of information as
follows:

File names and quotations within the text
Examples and user script

Program names, whether for GNUspool or standard Unix facilities

Page 1



GNUspool Reference Manual

Warnings and important advice

1.2 Command Line Program Options

Almost all of the programs that make up GNUspool can take (or require) options and
arguments supplied on the command line. As much flexibility as possible is allowed in
the specification of these options and arguments; White space may be inserted into
flag arguments as in

gspl-pr -c 3 -f invoices
or it may be left out as in
gspl-pr -c3 -finvoices
Single character options may be strung together with one minus sign:
gspl-pr -mwsv
or separated, as in
gspl-pr -m -w -s -v

If mutually contradictory arguments are permitted, the rightmost (or rather the most
recently specified) applies.

The ability to redefine option letters has been provided, together with the +keyword or
--keyword style of option. Such options should be given completely surrounded by
spaces or tabs to separate them from each other and their arguments, for example

gspl-pr +copies 3 --formtype invoices

In addition, all the commands have an option -? or +explain (or --explain) whose
function is to list all the other options and exit.

There is a mechanism for picking up options from environment variables or .gnuspool
files containing the relevant keyword.
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2 Licence

GNU Free Documentation License
Version 1.2, November 2002

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc. 51 Franklin St, Fifth
Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document,
but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and
useful document "free" in the sense of freedom: to assure everyone the effective
freedom to copy and redistribute it, with or without modifying it, either commercially
or noncommercially. Secondarily, this License preserves for the author and publisher a
way to get credit for their work, while not being considered responsible for
modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software,
because free software needs free documentation: a free program should come with
manuals providing the same freedoms that the software does. But this License is not
limited to software manuals; it can be used for any textual work, regardless of subject
matter or whether it is published as a printed book. We recommend this License
principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a
notice placed by the copyright holder saying it can be distributed under the terms of
this License. Such a notice grants a world-wide, royalty-free license, unlimited in
duration, to use that work under the conditions stated herein. The "Document",
below, refers to any such manual or work. Any member of the public is a licensee,
and is addressed as "you". You accept the license if you copy, modify or distribute the
work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a
portion of it, either copied verbatim, or with modifications and/or translated into
another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document
that deals exclusively with the relationship of the publishers or authors of the
Document to the Document's overall subject (or to related matters) and contains
nothing that could fall directly within that overall subject. (Thus, if the Document is in
part a textbook of mathematics, a Secondary Section may not explain any
mathematics.) The relationship could be a matter of historical connection with the
subject or with related matters, or of legal, commercial, philosophical, ethical or
political position regarding them.
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The "Invariant Sections" are certain Secondary Sections whose titles are designated,
as being those of Invariant Sections, in the notice that says that the Document is
released under this License. If a section does not fit the above definition of Secondary
then it is not allowed to be designated as Invariant. The Document may contain zero
Invariant Sections. If the Document does not identify any Invariant Sections then
there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented
in a format whose specification is available to the general public, that is suitable for
revising the document straightforwardly with generic text editors or (for images
composed of pixels) generic paint programs or (for drawings) some widely available
drawing editor, and that is suitable for input to text formatters or for automatic
translation to a variety of formats suitable for input to text formatters. A copy made in
an otherwise Transparent file format whose markup, or absence of markup, has been
arranged to thwart or discourage subsequent modification by readers is not
Transparent.

An image format is not Transparent if used for any substantial amount of text. A copy
that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCIl without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF designed for
human modification. Examples of transparent image formats include PNG, XCF and
JPG. Opaque formats include proprietary formats that can be read and edited only by
proprietary word processors, SGML or XML for which the DTD and/or processing tools
are not generally available, and the machine-generated HTML, PostScript or PDF
produced by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following
pages as are needed to hold, legibly, the material this License requires to appear in
the title page. For works in formats which do not have any title page as such, "Title
Page" means the text near the most prominent appearance of the work's title,
preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose title either is
precisely XYZ or contains XYZ in parentheses following text that translates XYZ in
another language. (Here XYZ stands for a specific section name mentioned below,
such as "Acknowledgements", "Dedications", "Endorsements", or "History".) To
"Preserve the Title" of such a section when you modify the Document means that it
remains a section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that
this License applies to the Document. These Warranty Disclaimers are considered to
be included by reference in this License, but only as regards disclaiming warranties:
any other implication that these Warranty Disclaimers may have is void and has no
effect on the meaning of this License.

2. VERBATIM COPYING
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You may copy and distribute the Document in any medium, either commercially or
noncommercially, provided that this License, the copyright notices, and the license
notice saying this License applies to the Document are reproduced in all copies, and
that you add no other conditions whatsoever to those of this License. You may not
use technical measures to obstruct or control the reading or further copying of the
copies you make or distribute. However, you may accept compensation in exchange
for copies. If you distribute a large enough number of copies you must also follow the
conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may
publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers)
of the Document, numbering more than 100, and the Document's license notice
requires Cover Texts, you must enclose the copies in covers that carry, clearly and
legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover
Texts on the back cover. Both covers must also clearly and legibly identify you as the
publisher of these copies. The front cover must present the full title with all words of
the title equally prominent and visible. You may add other material on the covers in
addition. Copying with changes limited to the covers, as long as they preserve the title
of the Document and satisfy these conditions, can be treated as verbatim copying in
other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put
the first ones listed (as many as fit reasonably) on the actual cover, and continue the
rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100,
you must either include a machine-readable Transparent copy along with each
Opaque copy, or state in or with each Opaque copy a computer-network location from
which the general network-using public has access to download using public-standard
network protocols a complete Transparent copy of the Document, free of added
material. If you use the latter option, you must take reasonably prudent steps, when
you begin distribution of Opaque copies in quantity, to ensure that this Transparent
copy will remain thus accessible at the stated location until at least one year after the
last time you distribute an Opaque copy (directly or through your agents or retailers)
of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well
before redistributing any large number of copies, to give them a chance to provide
you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions
of sections 2 and 3 above, provided that you release the Modified Version under
precisely this License, with the Modified Version filling the role of the Document, thus
licensing distribution and modification of the Modified Version to whoever possesses a
copy of it. In addition, you must do these things in the Modified Version:

A. Use in the Title Page (and on the covers, if any) a title distinct from that of the
Document, and from those of previous versions (which should, if there were any, be
listed in the History section of the Document). You may use the same title as a
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previous version if the original publisher of that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities responsible for
authorship of the modifications in the Modified Version, together with at least five of
the principal authors of the Document (all of its principal authors, if it has fewer than
five), unless they release you from this requirement.

C. State on the Title page the name of the publisher of the Modified Version, as the
publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to the other
copyright notices.

F. Include, immediately after the copyright notices, a license notice giving the public
permission to use the Modified Version under the terms of this License, in the form
shown in the Addendum below.

G. Preserve in that license notice the full lists of Invariant Sections and required Cover
Texts given in the Document's license notice.

H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add to it an item
stating at least the title, year, new authors, and publisher of the Modified Version as
given on the Title Page. If there is no section Entitled "History" in the Document,
create one stating the title, year, authors, and publisher of the Document as given on
its Title Page, then add an item describing the Modified Version as stated in the
previous sentence.

J. Preserve the network location, if any, given in the Document for public access to a
Transparent copy of the Document, and likewise the network locations given in the
Document for previous versions it was based on. These may be placed in the
"History" section. You may omit a network location for a work that was published at
least four years before the Document itself, or if the original publisher of the version it
refers to gives permission.

K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of
the section, and preserve in the section all the substance and tone of each of the
contributor acknowledgements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in
their titles. Section numbers or the equivalent are not considered part of the section
titles.

M. Delete any section Entitled "Endorsements". Such a section may not be included in
the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in
title with any Invariant Section.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify
as Secondary Sections and contain no material copied from the Document, you may at
your option designate some or all of these sections as invariant. To do this, add their
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titles to the list of Invariant Sections in the Modified Version's license notice. These
titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements”, provided it contains nothing but
endorsements of your Modified Version by various parties--for example, statements of
peer review or that the text has been approved by an organization as the authoritative
definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up
to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified
Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be
added by (or through arrangements made by) any one entity. If the Document already
includes a cover text for the same cover, previously added by you or by arrangement
made by the same entity you are acting on behalf of, you may not add another; but
you may replace the old one, on explicit permission from the previous publisher that
added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission
to use their names for publicity for or to assert or imply endorsement of any Modified
Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License,
under the terms defined in section 4 above for modified versions, provided that you
include in the combination all of the Invariant Sections of all of the original documents,
unmodified, and list them all as Invariant Sections of your combined work in its license
notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical
Invariant Sections may be replaced with a single copy. If there are multiple Invariant
Sections with the same name but different contents, make the title of each such
section unique by adding at the end of it, in parentheses, the name of the original
author or publisher of that section if known, or else a unique number. Make the same
adjustment to the section titles in the list of Invariant Sections in the license notice of
the combined work.

In the combination, you must combine any sections Entitled "History" in the various
original documents, forming one section Entitled "History"; likewise combine any
sections Entitled "Acknowledgements”, and any sections Entitled "Dedications". You
must delete all sections Entitled "Endorsements”.

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released
under this License, and replace the individual copies of this License in the various
documents with a single copy that is included in the collection, provided that you
follow the rules of this License for verbatim copying of each of the documents in all
other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into the
extracted document, and follow this License in all other respects regarding verbatim
copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS
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A compilation of the Document or its derivatives with other separate and independent
documents or works, in or on a volume of a storage or distribution medium, is called
an "aggregate" if the copyright resulting from the compilation is not used to limit the
legal rights of the compilation's users beyond what the individual works permit.

When the Document is included in an aggregate, this License does not apply to the
other works in the aggregate which are not themselves derivative works of the
Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate, the
Document's Cover Texts may be placed on covers that bracket the Document within
the aggregate, or the electronic equivalent of covers if the Document is in electronic
form. Otherwise they must appear on printed covers that bracket the whole
aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of
the Document under the terms of section 4. Replacing Invariant Sections with
translations requires special permission from their copyright holders, but you may
include translations of some or all Invariant Sections in addition to the original
versions of these Invariant Sections. You may include a translation of this License,
and all the license notices in the Document, and any Warranty Disclaimers, provided
that you also include the original English version of this License and the original
versions of those notices and disclaimers. In case of a disagreement between the
translation and the original version of this License or a notice or disclaimer, the
original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or
"History", the requirement (section 4) to Preserve its Title (section 1) will typically
require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly
provided for under this License. Any other attempt to copy, modify, sublicense or
distribute the Document is void, and will automatically terminate your rights under
this License. However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such parties remain in
full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in spirit
to the present version, but may differ in detail to address new problems or concerns.
See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document
specifies that a particular numbered version of this License "or any later version"
applies to it, you have the option of following the terms and conditions either of that
specified version or of any later version that has been published (not as a draft) by the
Free Software Foundation. If the Document does not specify a version number of this
License, you may choose any version ever published (not as a draft) by the Free
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Software Foundation.
ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in
the document and put the following copyright and license notices just after the title

page:
Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document under the
terms of the GNU Free Documentation License, Version 1.2 or any later version
published by the Free Software Foundation; with no Invariant Sections, no Front-
Cover Texts, and no Back-Cover Texts. A copy of the license is included in the
section entitled "GNU  Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the
"with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the Front-Cover Texts
being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the
three, merge those two alternatives to suit the situation.

If your document contains non-trivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license, such
as the GNU General Public License, to permit their use in free software.
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3 Overview

GNUspool can run on a single Unix host or several co-operating machines. The central
white area of the diagram shows the possible components of GNUspool on a Unix
machine. The shaded area indicates the entities, outside of that machine's GNUspool
system boundary, which use or provide services to it.

Print Jok
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Interactive Shell level
Management Management

Programs

Print 2 Remot ot
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Scheduler ¥i-Teut TCRIP

claemaon interfaces
Printer Prirter
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Cther print
zerversiclients

Fitter ?

Process

At the heart of GNUspool is the print queue scheduler daemon spshed, which manages
the print jobs. There is one instance of spshed running on a stand alone system, or
two if co-operating with other GNUspool hosts. Co-operating GNUspool hosts require a
network providing TCP/IP services.

Each printer that is currently enabled to print is managed by an instance of the printer
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controller or "despooler" daemon spd. This daemon may communicate directly with a
device driver or some intermediate program, as required. Such intermediate
programs, or filter processes, may be used for special post-processing or interfacing to
network connected printers.

Jobs can be submitted to the print queue for printing using the programs gspl-pr and
gspl-lpcover (our version of the standard Ip command). Windows PCs and machines
that send jobs to remote Ip servers can also submit jobs to GNUspool. These facilities
are available via our Windows Client PC Option, described in a separate manual, and
the LPD interface, described in chapter 13.

There are three mechanisms for permitted users or system administrators to query
and manage the scheduler. All of these communicate with spshed via signals and the
Unix IPC services:

1. Interactive screen based tools for Character Terminals (gspl-pq), X-Windows
Motif (gspl-xmpq) and PC Windows clients (spqw).

2. A suite of utility programs for use from the command line or within shell
scripts.

3. The web browser interface support (CGI) programs, sqcgi, spcgi etc.
4. A'C' Programmer's API.

There is a sophisticated system of permissions to control what each user is allowed to
do using these mechanisms. These are administered using the following choice of
interactive and command line programs, which were not shown in the previous

diagram.
ﬁ_ letn rratie P rmiasions Took
(o) i
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d I
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3.1 Directory and File Structure

The files which comprise GNUspool are held in various directories depending upon
their nature. With the exception of global configuration files the installation can be
tailored to suit local practices and standards.

Global configuration files are always held in the /usr/local/etc directory.

- User programs can be placed in any directory which is on the GNUspool
users' PATH variable.

- Internal programs and data are held in three or sometimes four separate
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directories.

3.1.1 Internal Directories

GNUspool uses various directories to hold the internal programs and data.

These directories may be relocated from the values set when GNUspool is built by
assignment to environment variables. These environment variable assignments may
(and  probably should) be placed in the master configuration file,
/usr/local/etc/gnuspool.conf, to ensure consistency. The directories and
corresponding environment variables are as follows:

Directory Environment Function
Variable
libexec/gnuspool SPROGDIR Internal programs
share/gnuspool SDATADIR Data and control files
share/gnuspool/help SPHELPDIR Help files for programs
share/gnuspool/ptrs SPOOLPT Description of printers

and form types

var/gnuspool SPOOLDIR Spool directory for
pending jobs

var/gnuspool alt ALTSPOOL Alternate spool directory

Take care not to assign values to these environment variables arbitrarily; very strange
things will happen if one part of GNUspool is using one set of directories and some
other part is using another!

Do not confuse these environment variables with those passed to filter processes,
which are set up during printing.

3.1.2 Printer Definitions and Setup Files

The printers directory contains the print control and formatting information for all of
the printers that are logically attached to GNUspool on that Unix host. Within this
directory there is a sub-directory for each printer. Each sub-directory holds one or
more setup files for the printer, which make up the printer definition.

To maintain identical printer definitions for two or more identical printers a master
directory can be set up as a template. Each of the printer directories can then be
replaced by a symbolic link to the template directory.
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printers
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“rratrix" “inkjet” printers

Both "hard" and symbolic links can also be used inside printer directories where just
certain components are identical across two or more printers.

Setting up printers and their definitions is described in chapter 5 of this manual.
3.1.3 Help and message files

GNUspool reads all of its messages (apart from the "help | cannot find the help file"
messages) from a set of text files which may be modified to tailor the command
interface, help and error messages. This can provide anything from national language
support to minor changes in nomenclature to match corporate standards. These are
system-wide message files, it is common practice to set up customised versions for
individual users or applications.

The files are:

File Function
spqg.help Message file used by gspl-pq.
xmspq.help Message file used by gspl-xpg and gspl-xmpq.

spuser.help Message file used by gspl-user.
xmspuser.help Message file used by gspl-xuser and gspl-xmuser.

splpd.help Message file used by LPD interface programs

rest.help Message_file used by all other user programs including the web
browser interface.

int-config Message file used by internal programs.

By default the files are held in the directory /usr/local/share/gnuspool/help,
however a different location may be chosen if desired.
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3.1.4 Spool directory files

The following files are held in the spool directory, /usr/local/var/gnuspool by
default.

File Function
pwdump0 Optional saved password map file (see gspl-uchange).
spufiled File of user permissions (with suffix of the major release of
GNUspool).
spcharges@  File of user charges (with suffix of the major release of GNUspool).
sputmp Temporary file used when reformatting spufile23

spshed reps Log file recording system startup. shutdown and errors
spshed jfile File used for recording the job queue

spshed pfile File used for recording the printer list

SPnnnnnnn File holding the text of a spool job

PFnnnnnnn Holds page offsets where the page delimiter is not a form feed.
ERnnnnnnn Used to hold information to be mailed back to a user.
SPDEnnnnnnn Used to hold the standard error output of filter commands.

Unused copies of the last four kinds of file may safely be deleted, or requeued and
tidied up with the gspl-gspl-setspdir utility. The component of the file name
is derived from the print job number.

The gspl-setspdir utility may also be used to divide up the spool directory into
component subdirectories, possibly on different file systems, in order to make the
spool directory manageable when it contains a large number of jobs. Such
subdirectories are given 3-digit numeric names 000 upwards.

3.1.5 Internal programs

These include the scheduler daemon, printer management daemon, and the utilities
used by them. They are held in the internal programs directory. With certain
exceptions it is not intended that users should ever invoke these programs.

The file structure of the internal programs is flat within their directory.

All of the internal programs are described in Chapter 6 of this manual.
3.1.6 User Programs

These include the printer and user administration programs. The GNUspool
permissions system ensures that only authorised users may use sensitive programs
and options.

All of these programs will be owned by gnuspool, the GNUspool user. They will also
have the Set UID file privilege set. In addition to the usual read and execute bits this
gives them a mode of 4755. Running Ls -1 on gspl-pq should look similar to this:

-rwsr-xr-x 1 gnuspool bin 167619 Mar 23 2000 gspl-pq
The user programs are described in detail in Chapter 7 User Programs.
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3.1.7 Configuration files held in usr/local/etc

3.1.7.1 GNUspool Hosts File

The file /usr/local/etc/gnuspool.hosts is used to denote details of the remote
hosts and clients to which connection is to be made.

Each line in the file other than blank lines or comment lines (introduced with a # sign)
consists of up to 4 fields. These are as follows:

1.

The hostname to attach to or an internet IP address such as 197.3.9.1. For
DHCP clients, this gives the Windows user name to be recognised (case
insensitive).

. An alias name by which the remote host is to be referred to within GNUspool.

The user can give either the host name or the alias name in commands such
as gspl-conn but displays (as in gspl-pq or gspl-plist) will always use the alias.
For DHCP clients, this gives the Unix user name (if different) corresponding to
the given Windows user name.

An alias or Unix user name can be omitted by just putting a single "-" sign.

An alias must be supplied if the host name is given as an internet address.

. Flags, which are further described below.

. A numeric time-out value in seconds. The default if this is omitted is 1000.

This is most important for Windows clients, as it also denotes a time after
which the connection becomes "stale" and must be refreshed, possibly by re-
entering the password.

The field is one or more of the following separated by commas.
robe denotes that the scheduler should check that the specified
P host is active before attempting a connection.
denotes that no connection is attempted until the operator
manual . ,
invokes one with gspl-conn.
denotes that the named host is some external system,
possibly running LPD protocol, for the benefit, in particular,
external ) . ) R
of incoming requests from xtlpd using the -o (originating
host) option to gspl-pr.
dos (user) for a Microsoft Windows client PC. Requests are allocated by
default to the username given.
client(user) is @ synonym for dos (user).
denotes that the first and second fields are user, not
machine names, for DHCP clients. As a special case, if the
clientuser first field is default and the second field is a user name on
the Unix host, then a default user name is thereby supplied
for all unknown Windows users.
. . as clientuser, but denotes that the default client machine
clientuser(machine)

is given, otherwise a password is required.
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exchange information with this Unix host about Windows

trusted )
client users.

demand Unix password (or an interface password as set by

pwchk pgspasswd from Windows clients in all cases.

For example:

machl9 red probe

mach20 green probe,manual
192.112.238.7 yellow probe

WS21 blue dos(jmc) 30
john jmc clientuser, pwchk
default guest clientuser

This provides for 4 machines, where host names are machl9, mach20, WS21 an IP
address and also user names for DHCP clients. These are given aliases of red, green,
yellow and blue.

In the first to third case any connection will be tested first before continuing.

In the green case no connection is attempted until the user types,
gspl-conn green

or

gspl-conn mach20

Next the blue machine is a Microsoft Windows workstation. Requests will be assumed
to come from user jmc. Time-outs of 30 seconds apply to requests.

Next the Windows user name of john on any Windows PC is translated to a Unix user
name of jmc, after checking the password. (The Unix and Windows user names may
be either way round, but one name must be a valid name on the Unix host).

Finally, any unrecognised Windows user name is treated as the Unix user name of
guest.

The utility program gspl-hostedit may be used to create or edit this file with
appropriate checks.

3.1.7.1.1 Multiple IP addresses

If the host on which GNUspool is to be installed has multiple IP addresses, and one is
to be selected for use when communicating with other hosts, possibly different from
that returned by system utilities to get the local IP, then the correct IP address may be
selected using as a "local address".

This is specified thus:
localaddress 193.112.238.250

The localaddress statement must be the first item (other than comments
or blank lines) in the host file.
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3.1.7.2 GNUspool Master Configuration File

In order to work properly, the scheduler process and all the other programs must be
started with the same environment variables. For convenience, the environment may
be initialised for each program by creating a master configuration file
/usr/local/etc/gnuspool.conf.

This is particularly important where some of the main directories, such as the spool
directory, are to be relocated.

This file contains a list of environment variable assignments. Any environment
variables not defined on entry to any of the programs are initialised from this file.
(They do not have to be just the ones listed above).

For example:

SPOOLDIR=/usrl/spool/spd
SPROGDIR=/usrl/spool/bin
MAILER=/usr/lib/sendmail
SPOOLOPTS=-v

Please note that the text to the right of the = sign is taken literally; there is no
recursive expansion of constructs except for the message file names SPQCONF,
SPUSERCONF and SPRESTCONF.

3.2 Impact of different Unix Security features.

The security and accounting mechanisms built into GNUspool are explained in Chapter
Error: Reference source not found, User Administration. Here we describe the security
implications of GNUspool itself.

Gspl-spg processes are warned by a signal from spshed to reread the job queue.
Printer processes are likewise sent restart job and abort job messages. Therefore
spshed needs to be able to send signals to all gspl-pq processes. On some versions of
Unix, processes can only send signals to processes whose real UID matches their
effective UID. If your version of Unix is like this, spshed must be made set-UID to root,
to ensure that signals can be sent.

If, however, on your system, processes can send signals to any process whose real or
effective UID matches their real or effective UID, spshed will work satisfactorily with
set-UID gnuspool rather than set-UID root (we do provide utilities to work this out).

To see if this works on your system, check for the correct functioning of queue refresh
functions in gspl-pq, together with abort and restart of the current job on the printers.

3.3 Standard Exit Codes

It is often convenient to run gspl-pr or gspl-start from other programs or shell scripts.
In order to allow convenient error diagnosis, there are a standard set of exit statuses
which are used by all the GNUspool programs.

Code |Description
2|Bad class specification - would give zero
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Bad command arguments e.g. unknown option

Cannot find spooler directory (usually
/usr/local/var/gnuspool)

3

5

6|Scheduler not running or crashed
7|lllegal priority specified
8
9

Illegal form type specified
Illegal number of copies specified
10|Bad printer name specified
11|gspl-start - printer is being shut down
12|gspl-start - printer is in a/w oper state
13|Unknown job (gspl-qdel or gspl-qchange)
16/ Insufficient privilege for requested operation
40/|(Internal to spdinit) bad setup file
100|Bad or non-existent configuration file
101|l/O error on terminal input
150|(Internal to spjobdump) file not found.
151|(Internal to spjobdump) cannot change directory.
152|(Internal to spjobdump) cannot create output file.
153|(Internal to spjobdump) job not found.
200|Unexpected signal received
201 |Cannot create pipe
202|Cannot fork
203|Job queue non-existent (internal error)
204|Print queue non-existent (internal error)
230|gspl-pr - cannot create spool file - is disk full?
240|Scheduler internal error
250|GNUspool badly installed; setup error
254 Run out of memory
255|Missing message file

The command gspl-pstat returns 0 (shell TRUE) if the specified printer is in the
specified state, 1 (shell FALSE) if it is not in the specified state, or one of the above
error codes if an error is detected.

Error numbers less than 100 are for "normal" errors, such as invalid options or
privilege violations. Error numbers >100 are "internal" or system generated errors, i.e.
they are outside the control of GNUspool.

In the cases of gspl-start (and its links gspl-phalt, gspl-ok, gspl-nok, gspl-pinter, gspl-
padd and gspl-pdel), gspl-qdel and gspl-qchange exit codes less than 100 will not
cause the program to halt; the program will do as much as it can, reporting
appropriate error messages and terminating with an exit code corresponding to the
last error message reported.

The exit codes for spjobdump and spdinit are recorded here for completeness; in fact
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they are not expected to be run except from gspl-pq and spd respectively, which will
interpret the error codes and report appropriate error messages.
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4 User Administration

GNUspool maintains a list of users which is generated from the password system
(whether using the passwd file or NIS). Hence, each user who has a Unix account will
also have a GNUspool account.

To add a new user to GNUspool, they must first have a Unix login created. Once the
Unix account is set up, run the interactive user administration program gspl-user with
the command gspl-user -1i. Alternatively to create their GNUspool account non-
interactively run the command gspl-uchange -R. This will create the user with the
machine's current default user parameters.

There are 4 aspects to the GNUspool user account:

control access to usage and administration functions of the system. For
example, the privilege to delete jobs from the queue.

effectively subdivide the print resources between separate groups of
users.

Charges provide an accounting mechanism for each users print output.

position print jobs in the queue relative to the other jobs. The higher the
priority the closer to the front of the queue a job is placed. Facilities
exist to specify what priorities each GNUspool user may put on their
print jobs.

Privileges

Classcodes

Priorities

The privileges and classcodes provide two different dimensions of security. The
privileges control what users may do. The classcodes control what jobs and printers
users may exercise their privileges on.

4.1 Privileges

The following aspects of GNUspool are subject to control by privileges.

Privilege Name Meaning

Edit admin file. Assign other users' privileges

Override class. Increase class code (set bits on)

Stop spooler. Run gspl-stop

Use other forms. Select other than pre-defined form type
Use other printers Select other than pre-defined printer(s). On by default.
gs:sg? priority on May change priority of job on queue
Edit other users' jobs. May inspect or change other users' jobs
Select printer list. May move to printer list in gspl-pq
Halt/restart printers. May start or stop printers

Add/delete printers. May add or delete printers on list
35232}/ priority on May set any priority not just in range
]cCor;z;]n.ge own default prio/ May run gspl-user -c
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Ungueue jobs. May take jobs off the queue, copying to a file for editing
View other users' jobs May inspect but not change other users' jobs

Edit remote jobs May edit jobs on remote machines

Edit remote printers May change printers on remote machines

May access attributes of jobs not displayed by default on
gspl-pg. On by default.

Freeze attributes May save changes to default display. On by default.

Access attributes

In addition there are configurable limits and per-user values for:
The number of copies
Default, minimum and maximum priority
Default form type and permissible form types (a pattern).
Default printer and permissible printer types (a pattern).

Some privileges imply others; for example adding and deleting printers implies
starting and stopping them as well, which in turn implies selecting the printer list.

The privileges on one machine, with GNUspool networked, apply to that machine and
to operations performed via that machine. These operations may affect jobs or
printers on other machines which the user would not be permitted to access. For
example it is possible to be set up to stop a printer on a remote machine which you
could not stop if you logged in to that machine. The administrator should try to avoid
this situation if possible.

When installed, the users gnuspool and root (the super-user) have all the privileges
and other users none. The privileges and defaults should be set up for each user and
the defaults for new users, using gspl-user or gspl-xuser. Current privileges are
displayed by typing:

gspl-user
This will produce output something like (for user gnuspool):

Default form standard types standard
Maximum Copies 10

Priority: Min 10 Max 100 Def 50 Current charge is 321
Default printer '' types ''

Class Code A-Pa-p

Privileges:

You may Edit admin file.

You may Override class.

You may Stop spooler.

You may Use other forms.

You may Use other printers.

You may Change priority on Q.

You may Edit other users' jobs.

You may Select printer list.

You may Halt/restart printers.

You may Add/delete printers.

You may Set any priority on Q.
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You may Change own default prio/form.
You may Unqueue jobs.

You may view other users' jobs.

You may Edit remote jobs.

You may Edit remote printers.

You may access queue options.

You may save new default options.

The first line gives the default form type, in this case standard, and the permissible
form types. Then is the maximum number of copies. The next 3 figures give the
priorities; the lower and upper bounds, and the default if none is given.

The charge is the total charge so far accumulated by this user; see later for details.

When a new user is added, GNUspool will give them an initial set of values for the
minimum, maximum and default priorities, form type, privileges, class code and
maximum copies.

These initial values may themselves be altered by the administrator to apply to
subsequently created users, or explicitly copied to existing users. When GNUspool is
first set up, these initial values are set as follows:

1. The minimum, maximum and default priorities are set to 100, 200 and 150.
2. The initial default form type is set to standard.

3. The privileges are set to all zero, except for the super-user and gnuspool.
4

. The class code is set to ABCDEFGHIJKLMNOPabcdefghijklmnop (all ones). This
is usually represented as A-Pa-p to save space.

5. The maximum number of copies is set to 10.

Priorities and maximum copies to be set may range from 1 to 255.
4.2 Priorities

A spool job may have a priority of 1 to 255. Users will usually be restricted to a smaller
range between their individual minimum and maximum priorities, but which are
normally the system defaults, initially 100 to 200. A default priority for each user may
be set; again there is a system default, initially 150.

Increasing the priority of a job increases its chances of getting printed sooner, as
follows.

When a job is added to the queue, a copy of the priority is made. This is the
working priority.

The bottom item on the queue is considered. If the priority of this item is less
than the working priority of the new job, then the working priority of the new
job is decremented and the process repeated with the next item.

This process is continued until the job reaches the top of the queue or a job is
encountered with a priority the same as or greater than the working priority.

The working priority is saved in case the job's priority is subsequently
changed. The change to the job's priority is reflected in the working priority,
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and the job moved up or down the queue according to the above rule.

When a job is queued using gspl-pr, it is given the user's default priority unless
overridden. It is possible to set a users minimum, maximum and default priorities to

apparently useless values, but, in fact, these combinations provide possibly useful
restrictions:

Combination Meaning
min <= default <= |Normal usage; User may set priority anywhere between min
max and max.

min = default = max |Special case; User can only use default priority.
"Impossible"; User may not use GNUspool, gspl-pr etc will

min > max ;

complain.
default > max or Default priority is effectively undefined; user must explicitly
default < min give a priority to gspl-pr etc, or the job will be rejected with an

error message.

Jobs belonging to remote machines may appear in different places on the queue than
on their machines when they initially come on line, but this situation, which is
harmless, should in any case rapidly adjust itself.

4.3 Charging

At the end of each job the cost of printing that job is added to the user's stored
charge. The cost of the job is calculated using the algorithm:

| mep +999 | ;
— e |
| TTo00 P e
A
1000000 P

Where:

ncp is the number of characters printed

cpt is the charge per 1000 characters printed for the printer as defined in the setup
file.

jp is the job's priority and
sp is hardwired to the installation default priority of 150 units.

If a job, submitted on one machine, is printed on another over the network, then the
charge for the printer on the machine where it was printed, and the system default
priority on the machine on which the job was submitted are used. The result is used to
update the users' account on the latter machine.

In simple terms; the user is charged for the number of characters printed multiplied by
the charge per character for that printer (see printer charging), scaled by an amount

dependent on how much the priority of the job had been raised above the system
default when it was printed.

Using the square of the priority is to penalise users in greater amounts the more they
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"jump the queue".

It is proposed to remove charging from subsequent releases of GNUspool. When it was
first written, people were conscious of such things but now no one appears to use it.

4.4 Class codes

Class codes allow printers and jobs to be "visible" to one group of users, but not to
another. For example it might be desirable for the accounts department to have their
printers and jobs concealed from users who otherwise have quite general access to
spool files and printers. Likewise it may be useful for the accounts department to be
disallowed from accidentally stopping or restarting printers unconnected with their
work.

To achieve this, every user and every printer has a class code (displayed in the output
of gspl-user). This is a string of 32 bits, represented everywhere by the upper case
alphabetic characters A through to P then the lower case character a through to p.

The interpretation of the bits is entirely at the disposal of the system administrator,
but a possibility is to give each "group" of printers a single bit, for example

Code Printer "Group"

A General Printers

B Accounts dept printers
C Laser printer 1

D Laser printer 2

E Plotter 1

F Plotter 2

In the examples in the following sections, these assignments will be assumed, to
simplify the discussion. However we do want to stress that the usage is entirely up to
the administrator in any given situation.

4.4.1 Treatment of class codes

GNUspool assigns a class code to each user, each printer, and each job. These class
codes are matched by taking the bitwise and of two class codes. If the result is non-
zero, then the class codes do match, otherwise they do not match. Put another way, if
one or more bits are common, then they match, otherwise they do not.

A class code to be assigned to a user, printer or job is never permitted to be zero as
that would mean that printers or jobs would be invisible as would any created by the
user.

For example, suppose that the user has a class code of ACDEF. Then this will match
(using the example in the previous section), the general printers, the 2 laser printers
and the 2 plotters, but not the accounts dept. printers. On the other hand, members of
the accounts dept. might have class codes of, for example,

B covering the accounts dept. printers, but nothing else,

BCD allowing access to the accounts dept. printers plus the 2 laser printers,
allowing access to the general printers, the accounts dept. printers, the 2 laser

ABCDE . :

printers and the first plotter.
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Any job submitted by a user has the class code of that user assigned to it, unless that
user provides otherwise. Similarly, by default any printer added to the system is
assigned the class code of the user who added it. These can be varied, by turning off
bits, within the limits of the user's class code, unless the user has the override class
privilege, enabling any class code to be set.

1. A job is assigned to a printer only if its class code matches (i.e. has at least
one bit in common with) that of the printer. This means that a job will not get
printed on an "invisible" printer.

2. Only jobs whose class matches the user's class code will appear on the
screen when the user is using gspl-pg.

3. Only printers whose class code matches the user's class code will appear on
the screen when the user is using gspl-pq.

The effect of all this is that if users' classes are made completely disjoint, then they
won't even be aware of the existence of jobs submitted by, or printers assigned to,
other users.

If some users have class codes which are supersets of those of other users, it is
possible that (for example) "unknown" (to a "subset" user) printers might "pop up" on
the job queue section of gspl-pq, or "unknown" jobs on the printer section because the
class codes were such that the job was "visible", but not the printer, or vice versa. This
is, however, the only situation where a user might notice the existence of jobs or
printers not covered by their class code.

By default the class codes are set to all ones (A-Pa-p) which has the effect of disabling
class codes, making everything accessible to everyone.

4.4.2 User access to class codes.

In general a user may vary the class code assigned to him or her by specifying an
option to one of the user programs. The class code can, in general, only be made
more restrictive, temporarily narrowing the user's interest to a subset of the jobs or
printers normally displayed or processed.

Continuing from the earlier example, if you were only interested in using laser printer
1, which has a class code of C, then you could specify the argument -C C to various
programs such as gspl-pg and gspl-pr. This would guarantee that jobs only went to
printers having class C, and when using gspl-pq, only jobs for that class are visible.
(You can save typing by creating configuration files or environment variables to hold
these options; see Chapter 11 for more details).

A special privilege, "Override Class", may be specified, if desired, for a given user or
set of users enabling them to widen their field of view by turning bits on as well as off.
If a user has this privilege then the class code given by the -C option is used
throughout the operation of the specified program. Otherwise the bitwise "and" is
silently taken between the user's class code and the class code specified, yielding a
value for the class code consisting of only those bits in common between the class bits
specified and those in the user's class code.

The exception to the "silently" in the above sentence is that the class code is never
permitted to be zero and if the bitwise "and" yields zero an error message will be
given.
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5 Printer Definitions

A Printer Definition consists of a directory containing one or more Printer Setup files.
The Printer Setup files contain the parameters which are used for:

Initialisation when printing starts on a printer.

Resetting when printing is finished on that printer.

Setting up to handle different paper and suffix types.
The structure of the printer definitions is described below.

One of the most powerful features of GNUspool is the ability to flexibly specify the
strings to be sent and commands to be run to set up and control the printer.

Given the correct parameters in the setup files, you can arrange for any given form
type to be supported on any printer without the user having to worry about which
printer it is. For example; at Xi Software, we use the paper type of a4 on four
completely different printers. Suffixes such as .ps denote postscript output, with
conversion, perhaps to PCL, where appropriate, depending on the printer.

Before going any further, here is a list of what you can specify using setup files.
Baud rate and other line parameters.
Network commands for terminal server type devices.
Flags to turn off banners and specify manual feeding (single-job mode).
Strings to be output or commands to be executed in various circumstances.
Alignment files, for test output onto pre-printed stationery before printing.

"Filter" programs to post-process output before printing or to handle non-
standard printer protocols.

Optional per-printer accounting, with a separate named accounting file for a
particular printer type.

Control of banner (header) pages.

Control of all these according to the form suffix.
5.1 Form Types

The concept of a "form type" in GNUspool is simple, but easily misunderstood. It
encapsulates a number of concepts which we have striven to make accord with users'
own understandings of printing operations in general. In particular, we have tried to
avoid complexities which add nothing to the printing process, or the user's
understanding of it.

What we think of in terms of a form type is that it represents
1. a paper type and

2. how to print on it
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The 2 pieces of information are distinct; the "form type" is the combination of both.

The point about a paper type is that someone has to physically intervene in some way
to change it. For example to change from plain paper to invoice or letterhead paper
someone has to physically touch the printer and we think that the operation of
GNUspool should reflect this. Accordingly when the paper type is changed, the
intended mode of operation is to

1. Tell the printer to halt, or halt at the end of the current job.
2. When printing has ceased, to physically change the paper.
3. Tell GNUspool about the new paper type.
4. Restart printing with the new paper type.

Nothing about this affects other printers and jobs working with the new or old paper
type until the printer is ready to accept jobs for the new paper type, when jobs can
start being assigned to it.

On the other hand details about printing on a given paper type can vary from job to
job and should, if possible, require no intervention by anyone if the software itself can
process the job in some way to achieve the desired effect. Examples of the kind of
thing covered by this might be:

Switching to or from "landscape" or "portrait" modes.
Automatically selecting fonts or character pitches.
Selecting input or output bins.
provided that the printer allows these options to be selected under program control.

In addition various post-processing "filters" may be selected to perform translations
and conversions as the job is printed, for example automatically invoking troff
conversion as the document is printed.

To implement this model of form types we provide for the form type to be split into 2
parts:

1. The paper type, which is everything up to the first "." or "-" which denotes
the physical paper type.

2. The suffix, which is everything after the first *." or "-" if any.

For each printer a file is usually created whose name corresponds to the paper type.
Within this file, known as the setup file, the interpretation of suffixes is given.

It is entirely up to each installation how setup files and suffixes are defined. We
recommend that setup files are created so that the same form type, including sets of
suffixes, are interpreted on each printer to give similar effects.

5.2 Location and naming of setup files

The setup files for a printer are located in a directory with the same name as the
printer type in the directory

/usr/local/share/gnuspool/ptrs

Page 27



GNUspool Reference Manual

So for example if you had decided to call your printer 1jet, then the setup files would
be found in the directory:

/usr/local/share/gnuspool/ptrs/ljet

and so on. The standard installation procedure offers to create setup files suitable for
various printers.

The name of the setup file is that of the paper type, without any suffixes. Thus
examples of full path names of setup files might be

/usr/local/share/gnuspool/ptrs/ljet/default
/usr/local/share/gnuspool/ptrs/epson/standard
/usr/local/share/gnuspool/ptrs/laser/letterhead
/usr/local/share/gnuspool/ptrs/laser/a4d

The name default is special. If GNUspool cannot find a setup file with the same name
as the paper type, it will use the file default instead. Please note that it must exist
(this is a change from previous releases of GNUspool, which assumed some default
parameters).

You can change the name of the file used as the default setup file from default to
some other name by putting an assignment to the environment variable
DEFAULT FORM in the master configuration file, /usr/local/etc/gnuspool.conf, thus:

DEFAULT FORM=ifnone

Alternatively if you want to ban default setup files and insist on a setup file for each
possible paper type, you can specify this as null, thus,

DEFAULT FORM=

You might want to include an extra file -Help summarising the options of paper types
and suffixes you provide. This will be displayed to anyone asking for help whilst
displaying the form types to load onto a printer, otherwise a list of paper types will be
displayed based upon the file names in the corresponding directory.

Because the setup file represents the papertype supported, its name should not
contain "." or "-". Conversely if you want to put any other information in the directory,
it can be made "invisible" by prefixing its name with either of these characters.

5.2.1 The .device file

To specify common material to be included in all setup files, the file .device may be
specified. This file is prepended to any setup file to be read.

Although this is not enforced, it is most strongly recommended that this file is only
used to hold device-specific information such as baud rates, parity, network
commands etc, leaving the setup file to deal with document details and suffixes.

The use of a .device file does not relax the requirement for having an appropriate
setup or default setup file for the paper type.

5.3 Reading of setup files

The setup file is read whenever
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- The printer is started
The form type suffix changes.

However certain hardware related parameters such as baud rate, character size,
number of stop bits, parity etc are only dealt with when the printer is started, except
where different handling is requested for the banner page.

Thus if you create a setup file, or change one, you should halt and restart the printer
to be sure of resetting any parameters which have been changed.

Syntax and other errors in the setup file are reported by appending lines to the file
spshed reps, in the spool directory. This file should always be examined, using the X
key in gspl-pq if a printer appears to be misbehaving (the state of the printer will in
such cases appear on the gspl-pq display as error).

5.4 Syntax of setup files.

The setup file contains some or all of the following:

are setup strings that are sent to the printer at specific points during the
printing cycle. These strings contain printer commands issued for
activities like: initialisation, pagination and resetting. All setup strings
are introduced by the relevant keyword.

select standard options (e.g. baud rate, buffer size), specify parameters

Commands

keywords (e.q. filters, logfiles) and introduce commands.
or symbolic names, which give names to character strings. This allows

names a complex or difficult to read string to be specified once and given an
easy to understand name. Each time the string is needed in the setup
file the symbolic name can be used instead.

conditions which cause any of the others (or nested conditions) to be selected

according to the value of the suffix and
comments which will (hopefully) make setup files more readable.

In the following sections these are explained in full. However in order to show the
"flavour" of these files, here is a simple example:

baud 2400

ixon
setup '\e[\x42t'

# initialise the printer
This file:
- sets the baud rate to 2400,
- turns on x-on/x-off flow control,
- instructs GNUspool to output a specified string when the printer is started up.

In this example there is no conditional treatment of suffixes, therefore this printer
ignores all suffixes.

Although the syntax of setup files may seem incomprehensible at first, a few rules

Page 29



GNUspool Reference Manual

should make things clearer.

1.

Comments are allowed anywhere white space is allowed. A "#", possibly
preceded by white space, starts a comment; everything up to and including
the end of the line is ignored.

. Keywords must be separated by white space (one or more spaces, tabs

and/or newlines).

. A keyword may be followed by a string, a number or nothing.

. If a keyword has a string following it, there must be an "=" after it, and the
string starts immediately after the "=". (So don't leave any spaces after the
II=II!).

. If a keyword is followed by a number, there will be no "=", but any amount of

white space may precede the number (there must, however, be at least one
space or tab!).

. File names are always specified according to a standard rule. A file name can

either be absolute starting with a "/", in which case it has its usual meaning,
or relative with no leading "/", in which case it is relative to the directory
containing the setup file.

Also, if a file name in the printername directory starts witha "." or with a "-",
then it will not be among the form types displayed by gspl-pq and similar
programs when interrogating possible form types, and thus will be "hidden"
from gspl-pq.

5.5 Setup file keywords.

The following sections explain the different keywords which control the treatment of
the form type. There are keywords which apply to all printers, just those on certain
Unix devices, variations for System V and BSD versions of Unix.

The Complete set of Keywords is:

Keyword Function

abort Command or actions on abort print

align Set alignment page

banner Select special options for head banner pages

bannprog Set alternative banner program

baud n Set baud rate to n (default is 9600).

canhang Warn that output device may not respond to close attempts.
cbreak CBREAK output mode

charge n Set charge rate to n (default is 1000)

clocal

Ignore status of carrier detect line

close

Specify number of seconds to wait for I/O completion

closekill |Specify signal number to kill terminal server if /O not completed

crmod

Map CR to LF on input, LF to CR+LF on output

Page 30



GNUspool Reference Manual

cs5 Character size 5 bits

cs6 Character size 6 bits

cs7 Character size 7 bits

cs8 Character size 8 bits

delimiter |Set page delimiter

docend Command sent to printer at end of document

docstart Command sent to printer at start of document

even Even parity generation & checking

extabs Expand tabs

exec Force execution of command string as a shell script

execalign |Set alignment program

exit Specify network filter exit handling

fberror Feed back error, capture standard error for display

filter Set filter command

forcehdr Force heg:nder page even if user turns it off with the suppress header
page option

halt Command sent to printer when halted

hdrpercopy |Prefix each copy of multiple copies with the header page

ibaud n Set input baud rate to n (default is 9600).
Always print the first page (which may perhaps contain formatting/font

inclpagel |information) when a range of pages other than the whole job is to be
output.

ixany Allow any character to restart output

ixon Enable X-ON/X-OFF flow control

lcase Map upper case to lower case on input, lower to upper on output

logerror Copy diagnostics from terminal server processes to system logfile

logfile Set text log file

network Set network filter

nohdr Turn off banner pages

noranges Treat jobs as single unit, ignoring page range requests

obaud n Set output baud rate to n (default is 9600).

ocrnl Map carriage return to linefeed

odd Odd parity generation & checking

offline Set off-line timeout to n (default is 30)

olcuc Convert lower to upper case

onlret Linefeed does carriage return

onecopy end only one copy to printer, even if more requested

onlcr Map linefeed to carriage return linefeed

onocr Don't do carriage return at start of line

open n Set open timeout to n (default is 30)

outbuffer n

Set output buffer size to n (default is 1024)
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parodd Odd parity generation

pageend command sent to printer at end of each page
pagestart |command sent to printer at start of each page
parenb Even parity generation

portsetup |Command to run prior to opening device
postclose |Specify seconds to wait at end of each job
raw Raw mode output

record Set binary record file

reopen Close and reopen device (or network filter) between jobs
restart Command or actions on restart print

retain Force jobs to be retained on queue

seterror modifier for exit and signal keywords
setoffline |modifier for exit and signal keywords

setup command sent to printer at start up

signal Specify network filter signal handling

single Select single job mode

stdhdr Reset header options to standard

stty Invoke command after opening device
sufend Command sent to printer at end of suffix
sufstart Command sent to printer at start of suffix
tabs Same as extabs

tandem Set input flow control

twostop Two stop bits instead of 1

width Set page width to n (default is 80)

windback Wind back n pages on interruption

5.5.1 Line (or device) parameters.

The following keywords set the baud rate and other hardware and line parameters.
The keywords used are the same as the corresponding parameters to the stty
command. They must be delimited by white space (space, tab or newline).

These parameters are all ignored for printers run via the network command.
If none of these keywords are used, the line will be set to a default state:

« Assumed serial

+ 9600 baud

+ 8 bits/character

+ no parity or other options set.

We strongly do not recommend that this be relied on, and for this reason we no longer
support printers without setup files.
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5.5.1.1 Parameters for GNU/Linux, Unix SVR4 or SVR3 machines

Systems based on the System V Unix or GNU/Linux use different parameters to those
based on BSD Unix. The table shows those for System V.

Keyword [Function

baud n Set baud rate to n (default is 9600).
parenb Even parity generation

parodd Odd parity generation

cs5 Character size 5 bits

csb6 Character size 6 bits

cs7 Character size 7 bits

cs8 Character size 8 bits

twostop |Two stop bits instead of 1

olcuc Convert lower to upper case

onlcr Map linefeed to carriage return linefeed
ocrnl Map carriage return to linefeed

onocr Don't do carriage return at start of line
onlret Linefeed does carriage return

ixon Enable X-ON/X-OFF flow control

ixany Allow any character to restart output
clocal Ignore status of carrier detect line
extabs Expand tabs

tabs Synonym for extabs

Options set earlier on in a file may be turned off by preceding them with a minus sign
where there is only an "on" or "off" state (i.e. all keywords except baud and the
character size keywords).

The OPOST flag is turned on wherever necessary for the handling of options beginning
with o. If clocal is specified, the device is first opened in no-delaymode prior to
setting the parameters.

5.5.1.2 Parameters for BSD Unix machines

If you are using a version of Unix based on BSD (Berkeley Software Distribution) Unix,
your set of line parameter keywords will be different, since the ioctl interface available
is different:

Keyword Function

baud n Set input and output baud rate to n (default is 9600).
ibaud n |Set input baud rate to n (default is 9600).

obaud n |Set output baud rate to n (default is 9600).

even Even parity generation & checking
odd Odd parity generation & checking
raw Raw mode output
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crmod Map CR to LF on input, LF to CR+LF on output

lcase Map upper case to lower case on input, lower to upper on output
cbreak CBREAK output mode

tandem Set input flow control

extabs Expand tabs

Tabs Synonym for extabs

As with the System V parameters the purely "Boolean" options may be turned off by
prefixing with a minus sign.

5.5.2 Terminal server printers.

The above baud rate etc commands are applicable to serial lines, and on many
systems work adequately (or are ignored) on parallel ports. Output may optionally be
sent to FIFO (named pipe or socket) type files and in general these commands will be
ignored.

For other types of output device, particularly terminal servers, or where the output
needs special treatment, such as invocation of a network command, there is provided
the network filter command. This may need a little more insight as to the
requirements of your particular machine.

The term network filter may be something of a misnomer; indeed it may give rise to
confusion with networked machines. However most of the time it is used for this
purpose, and has been kept to this for historical reasons.

To set up a networked printer, you must create the entry:

network=<command>

Additionally you must put an "address" as the "device name" of your printer in gspl-
pqg, by enclosing it in angle brackets <>.

It is a mistake not to do both of these things, if you try to start the printer without
setting both of these up then the printer will revert to error state, and an appropriate
message will be written to spshed reps (you can view this with the X command in

gspl-pq).

The command given is one which will accept on standard input a data stream and
pass it to the remote machine. This will be used in place of any device. The address
entered in <>s in gspl-pq will be passed in the environment variable SPOOLDEV, which
could, of course be on the command line supplied. For example, if the command is
called sendtonet (this is a completely fictitious name) which takes a host or port
address as its argument the network= line would look like this:

network=sendtonet $SPOOLDEV

The command should produce an exit code of zero. Other exit codes will cause the
printer to revert to error state with an appropriate message being written to
spshed reps. Don't forget that this command can be a quite arbitrary shell script.

As far as all other aspects of the setup file go, the network command is treated as an
output device, with docstart etc strings being sent to it. Commands to set the baud
rate etc will be ignored (except that they will be syntax checked).
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Typically the value of SPOOLDEV, which the user inserts in angle brackets in the gspl-pq
screen, will be a host name and/or internet port number. The exact syntax and use of
the commands is beyond the scope of this manual, as it varies according to the details
of the network and terminal server system which you are using. Please refer to your
system manuals for details of how to send data to your server.

Please note that we do provide a variety of interface programs for common terminal
server types.

5.5.2.1 Trapping of exit codes, signals and reports

When a network server type printer is in use, by default an exit code of 0 means
normal exit, and any other exit code reflects an error state, and this is displayed
against the printer with state halted.

Likewise, again by default, termination with a signal of SIGHUP (hang-up) is taken as
an off-line indication, and any other signal is treated as an error.

This behaviour may be adjusted by specifying alternative range of signals and/or exit
codes as follows:

exit setoffline 2,10-14,200-255
exit seterror 5-9,15-199
signal setoffline 1-3

Exit codes not "covered" are treated as normal, signals not "covered" are treated as
error.

In addition, it is helpful, in cases where the interface is "clever" enough to send
information back, to be able to display what is going wrong on the gspl-pq screen,
perhaps in the form

error:Paper Jam
offline:Out of toner

If this can be detected, the network filter process should output this on standard error.
The first 40 characters of the final line so output are captured and displayed. To
signify that this should be done, include a line holding just the keyword

fberror
for "feedback error" in the setup file.

The keyword logerror is similar, but causes the standard error to be written to the
system error log file spshed reps. This may be used as well as or instead of fberror.

5.5.3 General Keywords.

The following are those for all machines, whether GNU/Linux, System V or BSD based.
Purely "Boolean" options may be "turned off" by preceding the keyword with a minus
sign.

5.5.3.1 Reopening the printer.

On some system, printer and/or interface combinations, the only way to "flush" the
printer buffer at the end of a job is to close then re-open the port at the end of every
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job.
If your printer behaves like this, use the keyword

reopen
This causes GNUspool to close and re-open the port after every job has been printed.

If used in conjunction with the network keyword, then this will cause a new command
to be issued for each print job. You will almost invariably want to include this in such
cases.

5.5.3.2 Open timeout.

Depending on the model of printer and how it is connected, it may be possible for your
machine to detect whether or not the printer has been switched on and is operable. If
your system "hangs" when trying to open a printer which is inoperable, it may be
useful to tell GNUspool to "time out" the open if the printer does not respond within a
specified number of seconds; this is done with the open keyword:

open 5

means set the printer state of fline if the open does not complete within 5 seconds. If
no open keyword is used, the default value is 30 seconds. You may turn this off
altogether with a value of 0.

It is advisable to err on the generous side when setting this parameter; allow a fair
margin for error to deal with heavily loaded systems and borderline cases. If this
parameter is set too small, there may be panic among operators who think a printer is
"dead" when in fact the whole system is just too overloaded to respond in time.

5.5.3.3 Close timeout

This is only applicable to terminal servers. After sending the last of the data to the
terminal server process, the despooler spd closes the "pipe" to the process performing
the output to the server, and then waits for the process to exit.

It may take some time for the process to exit. In some cases, it may not exit until the
whole job is printed. In other cases it may return quickly and be ready for further
printing, and any delay indicates some kind of error.

To give the user control over this the close timeout is provided. The close keyword
gives a number of seconds for the spd process to wait before automatically killing the
process with SIGINT (interrupt signal), and then waiting a further such period before
killing with SIGKILL. Thus:

close 3600
would leave a 1-hour delay.

As a further refinement, the initial kill signal number may be specified, so as to be
different from SIGINT, by using the closekill keyword. Thus:

closekill 15
will change the initial signal to 15 (SIGTERM).

To turn off the timeout, and wait indefinitely, use a zero parameter to close.
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5.5.3.4 Post-close wait

Even after the terminal server process has finished, especially on larger jobs, it may
be some time before the terminal server will permit another connection to print
another job. GNUspool is often too fast for terminal servers to cope with. If this is a
problem, then insert a "sleep" immediately after printing each job with:

postclose 5
The number gives the number of seconds to "sleep" for.

Tune this parameter so that the sleep is not too long, but you do not get "connection
refused" messages.

Many of the terminal server drivers provided by Xi Software include options to make
several retries at a given time apart which obviate the need for this and are much
quicker where it is not needed.

5.5.3.5 Off-line timeout.

To cope with situations where it is impossible to detect a printer going off-line,
GNUspool will "time out" any output to the printer, and if no output is possible within
the specified time limit, the printer state will be set to offline. The format is:

offline 10

which sets the printer state to offline if no output is possible within 10 seconds. The
default value is 30 seconds, which should be adequate for all normal circumstances.
As with the open parameter, generosity is urged here. The bigger the buffer on a
printer the greater the offline timeout may need to be.

5.5.3.6 Buffer size.

To allow for varying buffer sizes and also to assist in off-line detection, it is possible to
set the output buffer size used by spd. Do not confuse the spd buffer with the printer
buffer. The default size is 1024. If there are problems with off-line detection, it may be
useful to decrease the buffer size. If you are worried about efficiency and speed of
printing, increase it. The keyword to use is outbuffer, e.g.:

outbuffer 4096

will set the buffer size to 4 Kbytes, which may be useful for fast printers.

If output filters are being used, the buffer size should probably be set to a multiple of
1024 bytes, as most programs read and write pipes in multiples of this size.

The output buffer size will affect the rate at which the Posn display in the main gspl-pq
screen is updated.

5.5.3.7 Windback pages.

There is a problem with buffers on the printer in that the printer may decide that it is
off-line some time after it has ceased printing properly. GNUspool will normally restart
printing at the page it thought was interrupted. However you can automatically "wind
back" a given number of pages by specifying this command, thus for example:
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windback 3

will move back automatically 3 pages if the printer is halted in the middle of a
document, or to the beginning of the document if the current page was 3 or less. (N.B.
you can specifically reset the "halted at" page with gspl-pq).

If you always want the document to be restarted from the beginning, specify a huge
number such as 100000.

5.5.3.8 Inclpagel keyword

Sometimes the first page of a document contains formatting, macro or font
information and it is important to include this even if a required range of pages does
not include the first page.

The inclpagel keyword indicates that the first page should always be printed.
5.5.3.9 Canhang keyword.

With some devices it is impossible to complete a close(2) system call if there has been
an error. This may mean that if, for example, a printer goes off-line, then the spd
despooler process may "hang" in a state where a "kill" command has no effect. This
can have potentially disastrous effects if the scheduler process spshed then believes
that the spd process is still running.

The canhang keyword attempts to overcome this by making sure of the fact that it is
the last process to close the device (or to exit or be killed which both imply a close)
which is affected.

This keyword causes spd to fork off a new process and then to close the device before
the forked-off process attempts to. The forked-off process closes all other files etc
before attempting to close the device.

This may also be used with terminal server processes in the event that they hang
"immortally"” until whatever has caused the problem is resolved or the system is
rebooted.

5.5.3.10 Noranges keyword

Sometimes page range handling must be switched off, for example where graphics
data is being sent and the page breaks are only apparent. In such cases the job must
be restarted from the beginning and any start, end or "halted at" page ignored.

To achieve this, include the noranges keyword in the setup file.

5.5.3.10.1 Banner pages

Several keywords and options control how banner pages are generated.

5.5.3.10.2 Turning off banner pages and forcing them on.

A banner page is normally printed at the start of each job, but only prior to the first

copy of multiple copies printed together. The user may opt to suppress the banner
page with the -s option to gspl-pr, or by changing this option within gspl-pqg or gspl-
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xmpq prior to printing.

Various keywords and options change this behaviour, for example it is undesirable to
have banners printed on labels or expensive stationery.

The keyword nohdr turns off banner pages for the specified form type,
regardless of any options specified by users.

The keyword forcehdr turns on banner pages for the specified form type,
regardless of any options specified by users.

The keyword hdrpercopy causes a banner page, if it is being printed, to be
put in front of each copy, even if the copies are being printed together.

The keyword stdhdr restores the default handling of banner pages where this
is required for a particular form type suffix. For backward compatibility with
previous versions of GNUspool, this is also achieved by the sequence "-
nohdr".

5.5.3.10.3 Changing the format of banner pages

If you do want banner pages, but don't like our way of printing them, then you can
specify a shell command to do it. This command is given by using the construct

bannprog=<shell command>

The command is invoked with standard output and standard error sent to the output
device or network command, and with the following parameters:

. Job number as decimal digits.
. User name of submitting user.

1
2
3. User name to be posted to.
4. Size of job in bytes.

5

. Time submitted as decimal seconds since 1/1/70 (this is easier to parse in a
shell script or C program than dates and avoids arguments about date
formats and time zones).

6. Priority of job as decimal digits.
7. Organisation name licensed to.
8. Serial number.

Don't forget that the program will have other parameters such as the form type and
job title available in the environment variables SPOOLFORM, SPOOLHDR etc. These are
further documented below.

If a filter command is specified, then this will not be invoked in addition to the banner
program. You should include this in your program and/or script. However if docstart
and/or docend strings are given, or strings specific to the banner as described in the
next section, then these will be sent or executed before and after the banner
respectively.

Note that for the purpose of keeping a log of the number of pages sent, 1 page is
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assumed to be generated by the banner program. Also note that with Release 23
there are subtle variations in the handling of the bannprog keyword, which are
discussed later.

5.5.3.11 Banner parameters.

There are 2 additional docstart and docend strings available specific to printing the
banner. By default these are set to be identical to the "main" strings, and they are
output before and after the banner page. (Remember that you will get a formfeed if no
docend is specified).

If you want to specify a different set for the banner, then you should bracket
appropriate commands between the lines

banner
and

-banner
For example:

banner
docstart'......

docend '.....
-banner

# "Main" docstart etc

docstart '.....

If all you want to do is to "turn off" the strings that you specified for the "main"
document, then you should just use an empty set of commands thus:

banner
-banner

Note that this feature only applies to the docstart and docend strings. The kind of
thing this is useful for is where you want the banner printed in portrait format and the
rest of the document printed in landscape for a given suffix (this is how we print
documents in landscape format).

5.5.3.12 Banner line parameters.

The line parameter settings (baud rate etc) are by default copied and used in the
banner. However, if you put line parameters such as onlcr into the set of commands
delimited by banner and -banner then these will apply to the banner only.

Line parameters given up to the point where you start to specify them after the
banner keyword are first copied, so you should put first any parameters unlikely to
change, such as the baud rate.

For example:

baud 19200

banner
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onlcr
-banner

# No onlcr in main document

Remember that you will have to re-specify the docstart and docend strings if you do
this, as described in the previous section.

5.5.3.13 Single job mode.

The keyword single causes the single-job mode of operation to be selected. In this
mode each job causes GNUspool to halt the printer in a/w oper mode, for the operator
to restart it using the y command against the printer line in gspl-pq.

It is intended
1. for devices, like plotters, where new paper has to be loaded before each job,

2. for form types where the first page is different in some way from subsequent
pages and requires manual intervention, e.g. loading the first sheet manually,
as in a series of letters where the continuation paper is loaded, and a front
sheet at the start of each letter.

5.5.3.14 Retention.

The keyword retain causes all jobs to be retained on the spool queue until explicitly
removed. The number of copies is set to 0. This is equivalent to the -qg option of gspl-
pr, but it cannot be overridden by the user.

The two major uses of this feature are:

. critical output, such as cheques, can be validated before final deletion from
the spool queue

- jobs which may require re-printing can be left on the queue, to be re-printed
using gspl-pqg rather than having to re-submit another job. Additional copies
can be printed by setting the number of copies parameter to a non-zero
value.

5.5.3.15 Onecopy

The onecopy keyword restricts GNUspool to send only one copy to a printer,
regardless of how many copies were requested. It is provided for the following
requirements:

1. To take advantage of multiple copy printing where a printer, or printer
controller is smart enough to handle requests for multiple copies. This may
reduce machine utilisation or network traffic. Normally the print job would be
sent to the printer, by GNUspool, as many times as there are copies
requested.

2. When specifying multiple copies to a remote print server, such as an Ip
emulator.

3. To stop multiple copies being easily printed on expensive or commercially
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sensitive media, such as high quality colour pictures or bank cheques.

The environment variable SPOOLCPS holds the number of copies actually requested.
For use with a smart printer include the onecopy keyword in the printer setup file.
Then pass SPOOLCPS to the printer or controller to specify how many copies to print.

5.5.3.16 Page width.

The keyword width n sets the page width to n characters (the default is 80). This is
used to control the size of the banner pages.

Note that GNUspool does not truncate or fold lines; this parameter only affects the
banner page.

5.5.3.17 Page length delimiter.

The page range option of gspl-pr is by default interpreted by noting form-feeds in the
spool file. Thus if pages 3 to 20 are to be printed, then the file is ignored up to and
including the 2nd form-feed and after the 19th.

To use some other string as the page delimiter, or to count delimiters, specify the
delimiter keyword followed by an optional number and a string, for example:

delimiter "*x*x!
which means pages are delimited by four asterisks, or:

delimiter 66 '\n'

which means that the page is delimited by counting multiples of 66 linefeed
characters. The string can also be specified as a symbolic name, or explicitly as
characters in double or single quotes, or angle brackets <>.

If a delimiter specification was given to gspl-pr using the -d and -D options, then the
specification in the setup file this will override and replace the delimiter, and any page
offset file regenerated. This may cause the display of the details of the job on the gspl-
pq screen to change.

5.5.3.18 Print charges.

You may change the charging rate for the printer and form type by specifying the
charge keyword, e.g.:

charge 2500

The charging rate is divided by 1000, the default, to give the rate at which output is
charged, thus the above example charges output at 2.5 the default rate.

This can be used for special stationery and/or printers, to reflect the true cost of
printing.

The charging information can be inspected using gspl-charge.

5.5.3.19 Record of output.

It is sometimes useful to record the total number of characters output on a printer.
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This can be useful for estimating lifetimes of ribbons or toner cartridges.

To enable recording of character counts, use the record keyword, giving GNUspool the
name of a file in which to record the number, and the byte offset within the file at
which to record it, e.g.:

record 0:.totals
record 100:/usr/spool/record

The part of the argument before the colon, is the byte offset, the name following is the
pathname of the file.

This causes GNUspool to update the file after every job by reading a long int (to use
C terminology) from the file at the given offset, adding the number of characters
printed to it and rewriting it at the same offset.

GNUspool contains no facilities for printing or further processing this data; it is
intended that administrators requiring this facility will provide their own tools for this
purpose.

A caveat; there is no interlocking performed on the record file; if it is required to zero
the record, you should be sure that GNUspool is not running while this is done.

5.5.3.20 Log files.

To allow more detailed accounting than is available using the standard GNUspool
charging mechanisms, the keyword logfile may be specified to cause a record of
each job printed to be appended to a given file, for instance:

logfile=.usage
The format of the log file is single lines of text of the form:
09/06|11:52:18|11:56:53|0:05:13|jmc|CS|a|947|ttyl|laser|150|3|14408

The fields are respectively; date (dd/mm or mm/dd, the latter if the current timezone is
more than 4 hours West), time started, time finished, elapsed time (since job
enqueued), user, title, form type, characters printed in bytes, device, printer and
priority, the number of pages including 1 for the banner. The last field is the print job
number or host name and job number if the job did not originate on the current
machine.

It is assumed that utilities outside of GNUspool will process this file. (E.g. grep or sed).

As an aid to future compatibility, it should be noted that all the fields are separated by
"|"s; this format will be maintained through future releases of GNUspool, as will the
contents of the current set of fields defined above. New fields may, however, be added
to the end of the line, again separated by "|"s. Thus, utilities which process log files
should ignore any trailing fields to avoid future compatibility problems.

5.5.3.21 Alignment pages.

Two alternative features provide for the printing of alignment or test pages. The
keyword align as in:

align=.setpage
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provides for the contents of the file .setpage to be output to the printer before the
first job with the relevant form type is printed. Typically it would contain blocks of
characters to print in boxes on pre-printed stationery or labels. The file is taken from
the same directory as the setup file if it is a relative pathname (i.e. not starting with a
/ character).

The docstart and docend strings precede and follow the file as it is sent to the
printer, and the file is passed through any specified filter command.

An alternative to specifying an alignment file is to specify a command to run by using
the execalign keyword, as in:

execalign=myalign

The job number of the next job to be printed will be given by the environment variable
SPOOLJOB environment variable and the environment variable SPOOLHOST will be set to
the hostname if the job is a remote one, and otherwise null. The current directory will
be the spool directory. Any filter command is not applied but the docstart and docend
strings are.

The action of processing an alignment page is to process the alignment file or
command and to put the printer into a/w oper state. The alignment process is
repeated every time the user disapproves the alignment page on the printer list of
gspl-pg or by running the gspl-nok command and until the printer is either halted or
the alignment page is approved.

If the file specified in the align keyword does not exist, is inaccessible to user
gnuspool, or the command given in the execalign statement does not run successfully,
then alignment processing will be silently bypassed.

5.5.3.22 Port Set Up.

Sometimes you cannot open the device or network until you have run some
command. Several terminal servers require the user to map a /dev/ttynn entry to a
network address and then to open it.

The portsetup command allows you to run an arbitrary shell command the first time
the printer is started and before any attempt is made to open the device. Note that
the device name is available, as $SPOOLDEV, the printer name as $SPOOLPTR and the
form type as $SPOOLFORM. Other environment variables (job title etc) will not be
defined at this stage.

Note that the command is run without regard to error messages or codes; so do test
the command first. Also note that the command will run under effective and real user
id gnuspool; possibly only root will be able to run some commands. You can run
GNUspool using user id root, but most people dislike the security implications of this;
it is better to run a set-user to root C program to invoke the desired command given
as arguments.

Here is a suitable program:

#include <pwd.h>

main(int argc, char **argv)

{
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struct passwd *pw;

if(argc < 2)
return 1;

if (!'(pw = getpwnam("gnuspool")))
return 2;

if (pw->pw uid !'= getuid())
return 3;

setuid(0);

execv(argv[l], &argv[l]);

return 4;

}

5.5.3.23 Filter commands.
Filter commands allow you to invoke any form of post-processing of spool job files.
Examples of what you can do (and we do at Xi Software) are:

- Download fonts onto laser printers dynamically and transparently without the
user having to know which are resident and which are not (apart from the
downloading time making this obvious, perhaps).

« Invoke processors such as troff, ghostscript etc. with the correct options.
« Produce letters, wrapping a graphics logo and letterhead around each page.

- Extract the address from a letter and run gspl-pr in parallel to produce a label
at the same time.

« Automatically format and insert the date into a document, and the name of
the author from the /etc/passwd file.

- Translate certain characters, i.e. currency signs, to handle variations in
printer character sets.

- Insert something at the start of each line, for instance line numbering, or
indentation for awkward printers.

This is done by means of the filter keyword. For instance, if your printer only has an
upper case character set, this will translate all output to upper case:

filter=tr '[a-z]' '[A-Z]'
Effectively what happens is that the shell is used to execute

(command) <spoolfile >printer 2>mailfile

The command can be a shell script or a pipeline of commands, for example to print
out MM macro files on a HP Laser/et compatible printer, we use:

filter=troff -mm -Thp|dhp|hpfinsert

where dhp is our troff back end for these printers, and hpfinsert is a filter which
interprets font selections and downloads soft fonts.
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If the filter command generates any output on its standard error output, it will be
mailed back to the user. Likewise if the filter command terminates with an exit code
other than zero, then a note about this will be mailed back to the user. (Beware of the
fact that some Unix commands generate strange exit codes. For example, some
versions of tr generate a random exit code despite correct usage).

Eleven environment variables are passed to the filter command:

Name Contains
SPOOLFORM The entire form type (both main part and suffix), e.g. a4 .troff
The user ID of the originator expressed as a decimal digit string e.qg.

SPOOLUSER SPOOLUSER=192.

SPOOLHDR The job title. Note that this may not be the same as the file name
being printed. This may include spaces.

SPOOLFLAGS Any flags explicitly passed to the filter from gspl-pr by the user using

the B option of gspl-pr.
SPOOLPTR The printer name

The device name including any leading /dev. Or the network address
given in <>s for terminal servers.

SPOOLJUNAME |The user name (characters) of the user who submitted the job.

The user name (characters) of the user to whom the job is to be
posted (as specified by the -u option to gspl-pr).
SPOOLJOB The job number (not zero-filled) of the job being printed.

Null if the job originated on the current machine, otherwise the host
name of the machine from which the job did originate.

A numeric page number; however this will be an undefined value
when the filter is started.

Null if all pages have been requested. A page range is specified in
SPOOLRANGE the form m-n. The range -n indicates all pages to n, similarly m-
indicates all pages from m to the end.

SPOOLCPS Number of copies requested. Decremented for each copy.

Set to 1 if printing only odd pages, 2 if only printing even pages or
otherwise set to Null.

SPOOLDEV

SPOOLPUNAME

SPOOLHOST

SPOOLPAGE

SPOOLOE

Do not confuse these with the environment variables set up in /etc/gnuspool. conf.

If any other environment variables should be passed, such as timezone (TZ), or search
path (PATH), these should be specified in the startup of spshed.

5.5.3.24 Advanced filtering.

Since the filter is connected directly to the printer, it may be more than just a simple
filter.

Possibilities include
Handling strange communication protocols, such as ETX/ACK,

Detecting off-line or similar errors in ways unknown to GNUspool.
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If a filter detects an error on the printer, it can set the printer status to offline. This
is done by sending a hang-up signal (SIGHUP) to its process group. This works because
spd (and all its children including the filter process) exist in their own process group;
spd catches SIGHUP and assumes it means the printer has gone off-line, or is in some
other way unusable.

In C, the code to send the signal is:

signal(SIGHUP, SIG IGN); /* ignore it ourselves */
kill(-getpgrp(), SIGHUP);

If it is allowed for the filter to die too (which it often is), you can omit the signal call,
and the filter will die along with everything else.

If you specify a filter command on a networked printer, then data will be passed
from GNUspool to the filter, and from the filter command directly to the networked
printer.

5.6 Setup file strings

To define strings of characters, most commonly used to send character sequences to
the printer, a standard string syntax is provided.

Strings consist of a sequence of printing characters, with certain special sequences to
denote non-printing characters detailed below. Tabs are not allowed within strings
except by means of an escape sequence, and have the effect of terminating the string
(be careful not to let your editor blindly expand or insert TAB characters).

All strings which are part of commands, such as setup or docend, should be enclosed
in quotes ' or ", or angle brackets <>.To use the closing character within the string it
should be preceded by a \, for example:

<string with a \> in it>
Strings used in definitions are different; see the next section.

The following escape sequences are used to produce non-printing characters. They
are ineffective where the exec keyword is used to denote that the string is to be
treated as part of a shell command, as described below under commands, where they
are considered inappropriate.

Escape sequences are all introduced by the characters \ and ~.

\ followed by ~, \, b, e, s, t, v, r, n or f may be used to denote ~, \, backspace,
escape, space, tab, vertical tab, carriage return, linefeed or form-feed respectively. \
followed by 0 and up to 3 octal digits or by x and up to 2 hexadecimal digits may be
used to generate a character with that value.

To make long strings more comprehensible, \ followed immediately by the end of line
is ignored, allowing long strings to be continued over multiple lines.

~ followed by @ and Ato Zand [ to may be used to denote the corresponding control
character, and " is used to denote a single ~.

Upper or lower case letters may be used in sequences introduced by \ or © characters.

For example, on one line printer, to set the page length to 66, the binary value had to
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be output, preceded by escape [, and followed by t; a suitable string would be

setup '\e[\x42t'
(Hex 42 is 66 decimal). Alternatively, if you prefer octal to hex, this is equivalent:

setup '\033[\0102t"'
5.7 Symbolic Names.

Using the same escape sequence in several places is error-prone and hard to
understand. To avoid this an arbitrary symbolic name can be given to each string by
using assighments such as

SET PAGE LENGTH=\e[\x42t

The name given must not clash with a keyword. The name is followed by an equals
sign and then immediately by the string. The string may include spaces, but tab
characters must be represented by \t (or by "I if you prefer). A newline or a tab
character itself terminates the string. Note that no quotes are required, in fact, if they
are used, they will be included in the string.

Names may be redefined any number of times within the setup file. To "undefine" a
variable, set it to null, e.qg.:

SET PAGE LENGTH=

The last preceding definition is used when the name is used in a command. It is an
error to use an undefined identifier in a command.

The following are additional examples of valid definitions:

EXPAND="N
TABSET=\e(009,017,025,033,041,049,057,065,073)

Definitions do not in themselves cause anything to be output, but they enable the
identifiers thereby defined to operate in commands as a "shorthand" replacement for
a string in quotes.

Note that \ and ~ sequences are expanded when the definition is read, not when it is
used, so care is needed when definitions are being used in complex shell command
lines.

5.8 Commands

The setup file can define 8 strings, or commands, to be sent to the printer or executed
as shell commands at certain specific points during the print cycle, and two further
ones for exceptional cases. In each case the command can either send a string to the
printer, or generate a shell command, but not both. Shell commands are executed and
their output sent to the selected device.

The commands are like "layers" in the printing process onto the beginning or end of
which to "hang" various operations. The commands are:

Command /

I When sent or executed
ayer

Page 48



GNUspool Reference Manual

setup Printer Startup
sufstart Suffix Selected (i.e. this job has a different suffix to the last)
. docstart Start of every document

pagestart |Start of each page
pageend End of each page

. docend End of every document
sufend Suffix de-selected (i.e. next job has a different suffix)
halt Printer Shutdown
abort Ac_tio_n or string to be output when job aborted or deleted during
printing
restart Action on job restarted from beginning.

Each of the operations represented by the commands is purely optional. By default
they are set to null, with the exception of the docend, abort and restart keywords.
The docend string defaults to a single formfeed if not specified, unless a filter
command is also specified.

In the case of the abort and restart keywords, the default action is to output the
strings ***ABORTED*** or ***RESTARTED*** respectively (these strings are read from
the message file, by default /usr/local/lib/gnuspool/help/int-config, which may
be edited if necessary), followed by enough delimiters to end the page.

The keyword exec is used to specify that a string is to be executed as a shell
command, not sent as a string. Although normally put immediately following the
command keyword, exec can appear anywhere in the string. The value of this is
explained later.

To illustrate how the commands work consider the following simple example. There
are 3 print jobs to be printed on a4 paper. The first two jobs require portrait printing
and the third will be in landscape format. The printer is initially halted and is set to the
a4 formtype. The printer will be started, print each of the jobs and then be halted.
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Frinter started
using formtype ad

e  sefUp
A 5 FSEAM + DOCSTAM

Jaob prints with
formtype ad.p to P
select portrait

=== r0ocend

f=——=rocstart

Another job prints
with formtype ad.p
to select portrait

Papertype ; a4
go)

4 COCEND + SUENC

i ; e S UPStAMT + dOCStart
Job prints with

formtype ad.l to A
select landscape

4 docend + sufend

Frinter halted at -
end of job ? izl

The diagram shows the sequence of commands, excluding pagestart and pageend,
that are sent to the printer. The dark arrows show where more than one command is

sent consecutively. The print jobs have the same papertype with different suffices,
a4.p for portrait and a4 . L for landscape.

This processing may well cover many of the cases of pitch, orientation and font
selection options for your printer.

If the printer is halted, and there are outstanding docend, sufend or halt commands,
these are transmitted/executed in that order.

The pagestart and pageend commands are similar to the docstart and docend
commands, but operate upon pages. The diagram below is an exploded view of the
middle job in our example to show the relationship of these commands.
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4 COCStAM + pagestart
P

=== ageend
® 4= pagestart
&
) g nageend
o = pagestart

A 130 2ENG + dOCENC

As described previously, there are optional special copies of the docstart and docend
strings appropriate for the banner pages. This may be appropriate where you want, for
example, to specify landscape orientation but keep the banner constant.

5.8.1 Build-up of strings.

The two key points to remember about the commands are:
1. Each string is either sent to the printer or executed as a shell but not both.
2. Each string may be built up in several stages.

The command string in question is "selected" by specifying the command keyword,
e.g. setup, halt, etc. This causes every string which follows to be considered to be
part of, and appended to, the last such keyword read. The ASCIlI characters to be
appended to the string then follow after the keyword. This allows the author of the
setup file to group together parts of strings to be added according to the value of
various suffixes. Here is an example:

setup 'Abc’

# We are now in a mode where all new strings are added to
# the "setup" string.

‘def

halt '01234'

# We are now in a mode where all new strings are added to
# the "halt" string.

pageend

# We are now in a mode where all new strings are added to
# the "pageend" string.

IXyZI

halt '5678'
This results in a setup string consisting of the characters , a halt string
consisting of and a pageend string of

The command keywords may appear in any order and be repeated many times. There
is always a "current" string, as selected by the last command keyword encountered.
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Any character literals which subsequently appear are appended to the current string.
The current string at the start of the file is defaulted to be the setup command.

5.8.2 The exec keyword.

The function of the exec keyword is to turn the current string into a shell command. In
principle this could appear in some arbitrary and misleading part of the file, but it is
much easier to understand if you insert it straight after the relevant keyword, as in

sufstart exec '/usr/fonts/download helvetical®'

The exec keyword causes the entire string to be treated as a shell command instead
of a string to be sent. (This has the side effect of turning off the subsequent
interpretation of escape sequences for that keyword). The shell command is invoked
with standard output and standard error sent to the printer. The environment
variables are set up and available for the shell command as for filter commands,
described above.

The SPOOLPAGE environment variable is only set to anything useful with the pagestart
and pageend keywords.

Any amount of white space may separate component strings of the command to be
concatenated together, but only spaces or newlines explicitly specified by the user
within the strings or definitions are inserted into the result.

Here is a simple example where setup and halt strings are specified:

setup '\e[\x42t"N\e(009,017,025,033,041,049,057,065,073"
halt exec 'echo finished using $SPOOLFORM paper|write fred'
Note:

1. The use of the halt command to do something not directly related to the
printer.

2. The use of the $SPOOLFORM environment variable which is passed to the shell
command.

This might seem easier to read in the following form with identical effect:

setup '\e[\x42t' '“N' '\e(009,017,025,033,041,049,057,065,073"'
halt exec 'echo finished using $SPOOLFORM paper|write fred'

or definitions might be used thus:

LINES 66=\e[\x42t

EXPAND="N
TABSET=\e(009,017,025,033,041,049,057,065,073
BOSS=fred

MESSAGE=Finished using $SPOOLFORM paper

setup LINES 66 EXPAND TABSET

halt exec 'echo ' MESSAGE '|write ' BOSS

5.9 Order of commands and keywords.

Commands and keywords can occur in any order; a command is terminated either by
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the end of the setup file, or by the next occurrence of a command keyword. Thus, it is
possible to do something like:

setup "\e[\x42t" record 0:.totals extabs "~N"
which is equivalent to:

setup "\e[\x42t”N"
record 0:.totals
extabs

although, obviously, less readable! Basically, the rule is that when a string is seen, it is
appended to the string whose keyword was last seen.

As another (possibly useful) side effect of this rule, it is possible to do slightly strange
things with the exec keyword. A command string is either a string to be sent to the
printer or a command to execute (not both). If it contains the exec keyword, it is a
command to be executed, in which case escape sequences will not be expanded,
otherwise they will be expanded. However, the exec keyword only affects strings
appearing after it in the command. Thus, the 3 lines:

setup exec "echo \e[\x42t"
setup "echo " exec "\e[\x42t"
setup "echo \e[\x42t" exec

are all run as commands with their output sent to the printer, but in the third case,
since the exec is after the "\e[\x42", GNUspool, rather than the shell and echo
interprets it. This "trick" can be used to get unusual escape sequences into shell
commands. Another way of doing the same thing is to use variable definitions; escape
sequences are always recognised in variable definitions, whether used in an exec
command or a string.

You can turn off the effect of an exec keyword for the currently active string if you
really think you know what you are doing, by preceding it with a minus sign.

5.9.1 Refinements to handling of network etc commands

In recent releases of Xi-Text reflected in GNUspool, certain refinements have been
made to the handling of shell commands previously introduced by network= etc, in
particular:

network=  network output

filter= post-processing filters
align= alignment files
execalign= alignment programs
bannprog= banner program
portsetup= initialise port prior to open
stty= initialise after open

As before, the shell command to be executed may be specified using the standard
sequences, for example:

network=xtelnet -H $SPOOLDEV
However they can also be specified using the same "construct string" technique used
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for the setup etc keywords, only exec is assumed to be turned on (i.e. escape
sequences such as \n are not interpreted).

For example:

network

# Current string is now 'network
‘xtelnet '

‘-H $SPOOLDEV'

Would have a similar effect, except in the case where the setup file was expecting to
add subsequent strings to some other keyword, such as docend or pagestart.

Similarly all the other strings which were previously, and still may be, specified with
such as filter= may also be specified in this way.

If the two styles are mixed, then the following actions are taken.

« The version with re-initialises the value. In principle, this could be
used with an empty string to reset to the empty string.

- The version with does not affect which string is currently selected
for the purpose of appending strings in the setup file. This is to preserve
compatibility as far as possible with previous setup files.

As a (perverse) example, consider the following:

network 'commandl'
'command2'

setup 'abc'
network=command3
"def'

network 'command4'
"command5'

This would leave the network command set to "command3command4command5" and the
setup string set to "abcdef", as the "network=" command in between the abc and the
def did not alter which string was being appended to, and also caused the preceding
strings to be discarded.

5.9.2 Effect of exec with network etc

When network etc commands are specified using the "currently selected string" option
rather than as network=, then exec may be specified as well. Unlike with setup etc,
this does not mean that the string is to be run as a command, as this is already done.

The effect of the exec keyword in such instances is to cause the command to be
directly exec