4.3BSD Line Printer Spooler Manual

Ralph Campbell

Computer Systems Research Group
Computer Science Bision
Department of Electrical Engineering and Computer Science
University of California, Berkley
Berkeley, CA 94720

ABSTRAT

This document describes the structure and installation procedure for the line printer
spooling system deloped for the 4.3BSDearsion of the UNIX* operating system.

Revised June 8, 1993

1. Owerview
The line printer system supports:
» multiple printers,
» multiple spooling queues,
» both local and remote printers, and
» printers attached via serial lines that require line initialization such as the baud rate.

Raster output deces such as aavian or \érsatec, and laser printers such as an Imagen, are also supported
by the line printer system.

The line printer system consists mainly of the folltg files and commands:

/etc/printcap printeconfiguration and capability data base
usr/lib/lpd lineprinter daemon, does all the reank

lusr/ucb/lpr progranto enter a job in a printer queue
/usr/ucb/lpq spoolingueue gamination program

/usr/ucb/lprm  prograno delete jobs from a queue

letc/lpc progranto administer printers and spooling queues
/dev/printer soclkt on which Ipd listens

The file /etc/printcap is a master data base describing line printers directly attached to a machine and, also,
printers accessible across a natev The manual page entpyintcap(5) provides the authoritate defini-

tion of the format of this data base, as well as specifyinguitefalues for important items such as the
directory in which spooling is performedhis document introduces some of the information that may be
placedprintcap.

2. Commands

* UNIX is a trademark of Bell Laboratories.
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2.1. Ipd- line printer daemon

The programipd(8), usually ivoked a boot time from the /etc/rc file, acts as a masteresefor
coordinating and controlling the spooling queues configured in the printcapMhen Ipd is started it
malkes a single pass through tentcap database restarting aprinters that hee jobs. Innormal opera-
tion Ipd listens for service requests on multiple sgisk one in the UNIX domain (namediév/printer”)
for local requests, and one in the Internet domain (undeptirgér” service specification) for requests for
printer access from bmachine; sesoket (2) andserviceg5) for more information on soeks and service
specifications, respeedly. Lpd spavns a cop of itself to process the request; the master daemon contin-
ues to listen for ne requests.

Clients communicate witlpd using a simple transaction oriented protoobdlithentication of remote
clients is done based on therivilege port’ scheme emplged byrshd(8C) andrcmd(3X). Thefollowing
table shavs the requests understood lpg. In each request the first byte indicates theeaning’ of the
request, follaved by the name of the printer to which it should be applidtitional qualifiers may fol-
low, depending on the request.

Request Interpretation

“Aprinter\n checkhe queue for jobs and printyafound
“Bprinter\n receie and queue a job from another machine
“Cprinter [users ...] [jobs ...]\n return short list of current queue state
“Dprinter [users ...] [jobs ...]\n return long list of current queue state

“Eprinter person [users ...] [jobs ...]\n remove jobs from a queue

Thelpr (1) command is used by users to enter a print job in a local queue and to notify tiedlocal
that there are mejobs in the spooling ared.pd either schedules the job to be printed localtyif printing
remotely attempts to fonard the job to the appropriate machirdéthe printer cannot be opened or the
destination machine is unreachable, the job will remain queued until it is possible to completekthe w

2.2. Ipg- show line printer queue

The Ipg(1) program werks recursiely backwards displaying the queue of the machine with the
printer and then the queue(s) of the machine(s) that lead ltpdthas two forms of output: in the dafilt,
short, format it gies a sngle line of output per queued job; in the long format ivghthe list of files, and
their sizes, that comprise a job

2.3. Iprm - remove jobs from a queue

Thelprm (1) command deletes jobs from a spooling qudfiaecessaryiprm will first kill of f a run-
ning daemon that is servicing the queue and restart it after the required files arereWibenremoving
jobs destined for a remote printgarm acts similarly tdpqg except it first checks locally for jobs to reme
and then tries to reme files in queues émachine.

2.4. Ipc- line printer control program

The Ipc(8) program is used by the system administrator to control the operation of the line printer
system. Br each line printer configured in /etc/printchge, may be used to:

. disable or enable a printer

. disable or enable a printergooling queue,

. rearrange the order of jobs in a spooling queue,

. find the status of printers, and their associated spooling queues and printer daemons.

3. Accesgontrol

The printer system maintains protected spooling areas so that users cannot ecitcprimter
accounting or remee files other than theirven. Thestratgy used to maintain protected spooling areas is
as follavs:
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* The spooling area is writable only bylaemoruser andlaemorgroup.

» Thelpr program runs set-usé to root and set-group-id to grouggaemon The root access permits
reading aw file required. Accessibility isarified with anaccesg2) call. The group ID is used in set-
ting up proper wnership of files in the spooling area fprm.

» Control files in a spooling area are made vdaemonownership and groupvmnershipdaemon Their
mode is 0660.This insures control files are not modified by a user and that no user care rides
except throughprm.

» The spooling programépd, Ipg, and Iprm run set-userd to root and set-group-id to grougaemonto
access spool files and printers.

» The printer semr, Ipd, uses the sameevification procedures ashd(8C) in authenticating remote
clients. Thehost on which a client resides must be present in the file /etc/hostoedetic/hosts.Ipd
and the request message must come from a egbport number

In practice, none dpd, Ipqg, or Iprm would hase 1 run as useroot if remote spooling were not sup-
ported. Inprevious incarnations of the printer systémd ran set-useid to daemon set-group-id to group
spooling and Ipq andlprm ran set-group-id to grougpooling

4. Settingup

The 4.3BSD release comes with the necessary programs installed and withatlielidef printer
gueue createdlf the system must be modified, the rafile in the directory /usr/src/uiio/Ipr should be
used in recompiling and reinstalling the necessary programs.

The real vork in setting up is to create tipeintcap file and al printer filters for printers not sup-
ported in the distrilstion system.

4.1. Creating a printcap file

The printcap database contains one or more entries per pridteprinter should hee a gparate
spooling directory; otherwise, jobs will be printed orfedi#nt printers depending on which printer daemon
starts first. This section describes Wwoto create entries for printers that do not conform to theudef
printer description (an LP-11 style inteck to a standard, band printer).

4.1.1. Printerson serial lines

When a printer is connected via a serial communication line it musttha proper baud rate and
terminal modes sefThe follonving example is for a DecWriter 111 printer connected locally via a 1200 baud
serial line.

Ip|]LA-180 DecWriter IlI:\
:lp=/dev/Ip:br#1200:fs#06320:\
‘tr=\f:of=/ustr/lib/Ipf:If=/usr/adm/Ipd-errs:

Thelp entry specifies the file name to open for output. Here it could be left out $dedlp” is the
default. Thebr entry sets the baud rate for the tty line and fthentry sets CRMOD, no parjtynd
XTABS (seetty (4)). Thetr entry indicates that a form-feed should be printed when the queue empties so
the paper can be tornfafithout turning the printer dine and pressing form feedlhe of entry specifies

the filter programpf should be used for printing the files; more will be said about filters |atex last

entry causes errors to be written to the filest/adm/Ipd-errs’instead of the consoléMost errors from

Ipd are logged usingyslagyd(8) and will not be logged in the specified filehe filters should ussyslgd

to report errors; only those that write to standard error output will end up with errorslfiffildne (Occa-
sionally errors sent to standard error outpwiehant appeared in the log file; the usesytlad is highly
recommended.)

4.1.2. Remoterinters

Printers that reside on remote hosts shoule fza empty Ip entry For example, the follaving print-
cap entry wuld send output to the printer namégl * on the machine‘cbvax’.
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Ip|detault line printer:\
:lp=:rm=uclvax:rp=Ip:sd=/usr/spoolaxipd:

Therm entry is the name of the remote machine to connect to; this name must lvenahkisb name for a
machine on the netwk. Therp capability indicates the name of the printer on the remote machine is
“Ip”; here it could be left out since this is the aldf value. Thesd entry specifies'/usr/spoolhaxipd” as

the spooling directory instead of the alelt value of ‘/usr/spool/lpd’.

4.2. Outputfilters

Filters are used to handlevite dependencies and to do accounting functidree output filtering
of of is used when accounting is not being done or whenxlbeta must be passed through a fili¢iis
not intended to do accounting since it is started only oncexalfiles are filtered through it, and no piro
sion is made for passingvaers’ login hame, identifying the gimning and ending of jobs, etdhe other
filters (if specified) are started for each file printed and do accounting if theraisatry, If entries for
both of and other filters are specified, the output filter is used only to print the banner page; it is then
stopped to all other filters access to the printekn example of a printer that requires output filters is the
Benson-\arian.

va|varian|Benson-&fian:\
:lp=/dev/va0:sd=/usr/spoolad:of=/usr/lib/vpf:\
‘tf=/usr/lib/rvcat:mx#2000:pl#58:px=2113:p1 700:tr=\f:

Thetf entry specifies/usr/lib/rvcat” as the filter to be used in printirtgoff (1) output. This filter is needed
to set the déce into print mode for t¢, and plot mode for printingroff files and raster images (see
va(4V)). Notethat the page length is set to 58 lines by pghentry for 8.5" by 11" dn-fold paper To
enable accounting, thearan entry wuld be augmented with ai filter as shan belaw.

va|varian|Benson-&fian:\
:lp=/dev/va0:sd=/usr/spoolad:of=/ustr/lib/vpf:\
sif=/usr/lib/vpf:tf=/usr/lib/rvcat:af=/usr/admaacct:\
‘mx#2000:pl#58:px=2112yx1700:tr=\f:

4.3. Acces<ontrol
Local access to printer queues is controlled withrghgrintcap entry

:rg=Iprgroup:

Users must be in the grolgrgroupto submit jobs to the specified print@he defult is to allev all users
access. Notéhat once the files are in the local queuey tten be printed locally or forarded to another
host depending on the configuration.

Remote access is controlled by listing the hosts in either the file /etc/hosteregte/hosts.Ipd, one
host per line. Note thash(1) andrlogin(1) use /etc/hosts.equio determine which hosts are egaéent for
allowing logins without passwrds. The file /etc/hosts.lpd is only used to control which hosts e
printer accessRemote access can be further restricted to onlyvalkonote users with accounts on the
local host to print jobs by using the printcap entry

.IS:

5. Output filter specifications

The filters supplied with 4.3BSD handle printing and accounting for most common line printers, the
Benson-\arian, the wide (36") and nawo(11") Versatec printer/plotters.oF other deices or accounting
methods, it may be necessary to createvafiier.

Filters are spaned bylpd with their standard input the data to be printed, and standard output the
printer The standard error is attached to théle for logging errors osysl@d may be used for logging
errors. Afilter must return a 0x& code if there were no errors, 1 if the job should be reprinted, and 2 if the
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job should be thnn avay. Whenlprm sends a kill signal to tHed process controlling printing, it sends a
SIGINT signal to all filters and descendents of filtéFbis signal can be trapped by filters that need to do
cleanup operations such as deleting temporary files.

Arguments passed to a filter depend on its tylgee of filter is called with the follwing aguments.
filter —wwidth —llength

The width and length values come from th@w and pl entries in the printcap databas€he if filter is
passed the follsing parameters.

filter [ —c] —wwidth -llength—iindent—n login —h host accounting_file

The —c flag is optional, and only supplied when control characters are to be passed uninterpreted to the
printer (when using thel option oflpr to print the file). The—w and-| parameters are the same as for the

of filter. The—n and-h parameters specify the login name and host name of thevjodx oThe last agu-

ment is the name of the accounting file frprimtcap.

All other filters are called with the folldng aguments:
filter —xwidth —ylength—n login —h host accounting_file

The—x and-y options specify the horizontal andrtical page size in péts (from thepx andpy entries in
the printcap file).The rest of the guments are the same as for ithidter.

6. Line printer Administration

The Ipc program praides local control eer line printer actiity. The major commands and their
intended use will be describe@he command format and remaining commands are descriltad{8jh

abort andstart

Abortterminates an aei gooling daemon on the local host immediately and then disables printing
(preventing nav daemons from being started Ipy). Thisis normally used to forcibly restart a hung
line printer daemon (i.elpq reports that there is a daemon preseminothing is happening)t does

not remae awy jobs from the queue (use thrm command instead)Start enables printing and
requestdpd to start printing jobs.

enableanddisable

Enableanddisableallow spooling in the local queue to be turned oh/dfhis will allow/prevent Ipr
from putting n&v jobs in the spool queust is frequently comenient to turn spooling éfvhile test-

ing new line printer filters since theot user can still uskpr to put jobs in the queuaibno one else
can. Theother main use is to prent users from putting jobs in the queue when the printer is
expected to be uwailable for a long time.

restart

Restartallows ordinary users to restart printer daemons Wbegneports that there is no daemon pre-
sent.

stop

Stophalts a spooling daemon after the current job completes; this also disables piiittisigs a
clean vay to shutdan a printer to do maintenance, eddote that users can still enter jobs in a spool
gueue while a printer stopped

topq

Topq places jobs at the top of a printer queiliis can be used to reorder high priority jobs sipce
only provides first-come-first-seevardering of jobs.

7. Troubleshooting

There are sgral messages that may be generated by the the line printer syRtensection catgo-
rizes the most common angpains the cause for their generatioWhere the message impliesaildre,
directions are gen to remedy the problem.
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In the kamples bela, the namerinter is the name of the printer from thentcap database.
7.1. LPR

Ipr: printer: unknown printer

The printer was ot found in theprintcapdatabase. Usualljis is a typing mistad havever, it may
indicate a missing or incorrect entry in the /etc/printcap file.

Ipr: printer: jobs queued, bt cannot start daemon.

The connection tépd on the local machineafled. Thisusually means the printer servstarted at
boot time has died or is hun@heck the local soekt /dev/printer to be sure it stillxésts (if it does
not &ist, there is ndpd process running)Usually it is enough to get a sup&ser to type the follo-
ing to restartpd.

% fusr/lib/Ipd
You can also check the state of the master printer daemon with th&ifallo

% ps I'cat /usr/spool/lpd.lock’

Another possibility is that thgr program is not set-usé to root, set-group-id to grouglaemon
This can be cheed with

% Is g /usr/ucb/lpr

Ipr: printer: printer queue is disabled
This means the queueaw/turned dfwith

% Ipc disableprinter

to prevent Ipr from putting files in the queueThis is normally done by the system manager when a
printer is going to be den for a long time.The printer can be turned back on by a swser with

Ipc.
7.2. LPQ

waiting for printer to become eady (offline ?)

The printer deice could not be opened by the daemdtis can happen for geral reasons, the
most common is that the printer is turnetilofe. Thismessage can also be generated if the printer
is out of paperthe paper is jammed, etdhe actual reason is dependent on the meaning of error
codes returned by systemvire driver. Not all printers supply enough information to distinguish
when a printer is ¢line or hasing trouble (e.g. a printer connected through a serial liA@pther
possible cause of this message is some other process, such as an outhasfétemrclusve qen

on the deice. Your only recourse here is to killfdhe ofending program(s) and restart the printer
with Ipc.

printer is ready and printing

Thelpg program checks to see if a daemon proceistseforprinter and prints the filstatuslocated
in the spooling directorylf the daemon is hung, a super user caripes® abort the current daemon
and start a e one.

waiting for hostto come up

This implies there is a daemon trying to connect to the remote machine hastezisend the files
in the local queuelf the remote machine is ujpd on the remote machine is probably dead or hung
and should be restarted as mentionedpfar
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sending tohost

The files should be in the process of being transferred to the réositef not, the local daemon
should be aborted and started wjb.

Warning: printer is dowvn
The printer has been madk as being urnailable withlpc.

Warning: no daemon pesent

The Ipd process werseeing the spooling queue, as specified in‘khek’’ file in that directorydoes
not ist. Thisnormally occurs only when the daemon hasxpeetedly died.The error log file for
the printer and thsysl@d logs should be cheekl for a diagnostic from the deceased procéss.
restart anpd, use

% Ipc restarprinter

no space on emote; waiting for queue to drain

This implies that there is indidient disk space on the remott.the file is lage enough, there will
never be emough space on the remotede ater the queue on the remote is empty). The solution here
is to mave the spooling queue or makrore free space on the remote.

7.3. LPRM

Iprm: printer: cannot restart printer daemon
This case is the same as wiygnprints that the daemon cannot be started.

7.4. LPD

The Ipd program can log mandifferent messages usimysl@yd(8). Mostof these messages are
about files that can not be opened and usually imply thagtrthtcap file or the protection modes of the
files are incorrect. Files may also be inaccessible if people manually manipulate the line printer system
(i.e. they bypass thdpr program).

In addition to messages generatedpu; any of the filters thatpd spavns may log messages using
sysla@d or to the error log file (the file specified in thentry inprintcap).

7.5. LPC

couldn’t start printer
This case is the same as whgnreports that the daemon cannot be started.

cannot examine spool diectory

Error messages bmning with ‘cannot .." are usually because of incorreatreership or protection
mode of the lock file, spooling directory or tipe program.



