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I. Intreoduction

The purpose of this document is to describe 1lpr.c as 1t ex-
ists in UNIX Release 2, as well as a functional description of
lpr and some of its special uses. The binary code for lpr is in
/bin/lpr while the source resides in /usr/source/sl/lpr.c.
Mttached, as AMppendix A, is the appropriate page from the Refer-
ence Manual that describes the various options to lpr. '

II. Eunctional Descriptlon

When lpr is executed, a #temporary file" (named TFxxx = where

xxx are random digits) containing control card images is created

in the /usr/lpd directory. The control cards include a S$SIDENT

card used to 1identify the invoking userid, an F (file) control

{ ” card with the name of the file to be printed, and optionally a U

“_. (Unlink) control card to tell the line printer daemon to unlink

the printed file. On completion of its processing 1lpr changes

the filename TFxxx to a DFxxx (descriptor file) to inform the

line printer daemon that the files are ready for output to the
printer.

The line printer daemon, /Zetc/lpd, looks through the /usr/lpd
. ’-\directory periodically for files with the name DFxxx and uses the
‘\.. control cards images to decide what files are to be printed.
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If the user had invoked lpr with a fully qualified file-
system name (e.g.,. lpr Zusr/iaw/junk) then an F (file) control
card is generated with that name  (F /usr/iaw/junk) and no U
(unlink) card 1is needed. O)n the other hand, if the user had
specified ®lpr filename', then lpr would make a link within the
/usr/lpd directory, by the name LFxxx, to this file in the user’s
current directory. Moreover, an F card specifying
/user/lpd/LFxxx and a U card specifying Zusr/1pd/LFxxx would have

" been generated to tell the daemon to print the file pointed to by

/user/lpd/LFxxx and to unlink it when the printing was completed.

When the user invokes lpr as a filter (e.g., cat filename |
lpr) then a copy file (CFxxx) is created in.the /usr/lpd directo-
ry, and 1lpr builds an F card and a U card speci fyine
/usr/1pd/CF xxX. :

Options are also permitted on the lpr command to allow remov-
ing the file after printing (=) or to force lpr to copy the file
before printing (+). The plus option causes a copy (CFxxx) file
to be created in Zusr/lpd. If the minus option is specified, lpr
makes a link entry , LFxxx, in Zusr/lpd and unlinks the original
file. When the printing is completed the daemon will unlink the
LFxxx file and cause it to be removed. Notice this means that
removing a file, with rm, after executing lpr will not affect the
printing since an additional link was created to the file from
/usr/lpd.

IIl. Special Cases

There are a few special cases in the use of lpr.

A. lpr *
B. 1lpr directory

A. lpr *

This produces one descriptor file (DFxxx) -containing two
entries (File,. F card and Unlink, U card) for every file in the
current directory. Each F and U card points to the Link File
created for each of the files in current directory.

Directories within the current directory are treated as files
so that the printed output from these files is garbage. Binary
files are similarly treated as ASCII files and may cause the
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printer to eject many pages of garbage.

For example, if the current directory has two files ™pgm.c®

and “'writing" then the DOF file created by executing lpr * might

ook likes

L$ ident mOO0CO,m300,iaw
F/usr/1pd/1£958
U/usr/1pd/1£f958
F/usr/1pd/1£f710
U/usr/1pd/1£f710

where /usr/lpd/1£f958 is a link to pgm.c and /usr/lpd/1f710° is a
link to writing.

B. 1lpr directory

Executina lpr directory treats directory as a file and the
output will be garbage. Depending on how the directory name is
specified, however, will result in different looking entries in
the /usr/1pd directory. If the full pathname of the directory is
given no Unlink (U) card is generated. If, however, the directo-
ry specified in the command is not given as a full pathname, lpr
treats the directory as a file. A link to the directory 1is at-
tempted but fails since links to directories are illegal. There-
fore upon failure a copy file 1{s generated. When the 1line
printer daemon 1is executed the contents of the copy file (gar-

bage) is printed.

IV. Eunction Description

Attached as Appendix B is the listing of lpr.c which has been
commented to provide an easier analysis of the code for those
users who are planning to change it. The following is a brief
synopsis of what each of the six functions within 1pr does.

The basic part of the lpr.c program is the MAIN function. It
has two parametersi an argument count and a vector of arguments.
From the arguments it is decided what type files are to be gen=-
erated. A temporary file (TFxxx) is created on all initiations
of the lpr command. This file will contain the control card
images used by the line printer daemon. Just prior to the com-
pletion of lpr the MAIN function renames the temporary file to a
descriptor file (DFxxx) by linking the two files and then unlink-
ing the temporary file. If the temporary file has not been re-
named this indicates to the line printer daemon that the copy
file (CFxxx) or the link File (LFxxx) has not been completed. The
MAIN function checks the argument list for a file with a full
pathname. [If this is the case an "F" and the pathname of the
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file are passed to the CARD function, which generates the file (F
card) image for the descriptor file. The descriptor file is the
only file output in this instance. There are only two entries in
this file 1instead of three (the contents of the descriptor file
when it points to a link or a copy file). These card images aret

LS identl job and box numberl,login name
F pathname

The line printer daemon finds a [F file and prints the file
pointed to by the file (F card) image. If the "+" option weas
specified a copy file is created. If however, the file to be
printed is not specified as a full pathname and a copy file is
not forced by the %+" option, the MAIN function tries to link to
the file to be printed. If a link is made successfully a link
file with pathname /usr/1pd/LFxxx is created and this pathname is
used on the file(F card) and unlink(U card). Otherwise a copy
file is created in the COPY function with pathname /usr/1pd/CFxxx
and the F card and the U card use this pathname. The argument
list is then checked for a #-", If this option was specified
MAIN unlinks (removes) the original file. The descriptor file
generated has three entries produced by the CARD function. They
appear as followss

L$ identl job and box numbersl,login name
F /usr/lpd/CFxxx (LFxxx)
U /usr/1pd/CFxxx (LF xxx)

The line printer daemon prints the copy file (CFxxx) or the 1link
file (LFxxx) which is found in Zusr/lpd. When this is done the
daemon looks for the unlink (U card) and, if present, unlinks the
file specified (the copy or link file in /usr/lpd).

The COPY function is called by the MAIN function using a file
descriptor as input. The file descriptor is generated by a suc-
cessful open of the file to be printed. As the function name
indicates a copy of the file to be printed 1s made The name of
the new file is Zusr/lpd/CFxxx. :

The CARD function generates control card images for the
descriptor file. The input to this function is an L, F, and/or a
U followed by a string of characters containing the LS 1ident
information or the pathname of the file the daemon will print.
Each call to CARD generates one of the above card images and
stores these images in the temporary file.

The IDENT function-is invoked by the MAIN function, but has
no parameters passed to it. The information for the L$ ident
card is taken from the password file and passed to the CARD func-
tion. The information for this card image is obtained from the
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first and fourth fields of the password file for the userid in-
voking lpr.

The functions RANNAME and RANC work together to generate a
unique file name. ' When a temporary, descriptor, link, or copy
file is created it is given a pathname similar to

/usr/1pd/TFxxx (DFxxx) (LF xxx) (CFxxx)

respectively. This string is passed to RANNAME where a unique
name 1is given to the file.. RANC generates a random number and
passes this number to RANNAME. The latter stores the number into
the eleventh, twelfth, or thirteenth position of the string
respectively. In this way the x’s on the end of the pathname are
changed to numbers. . RANNAME checks the status of the new file
name and returns a pointer to the calling function. The status
check guarantees that the new name is unique.

These notes have attempted to document the internals of the
lpr command so that users would have a better understanding of
problems that arise with use of lpr or if they wished to change
the code.
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NAME
Ipr — on line print

SYNOPSIS
lpr{ =)0+ ]+ lfile..

DESCRIPTION .
Lpr arranges 10 have the line printer daemon print the file arguments.

Normally. each file is printed in the state it is found when the line printer daemon reads it. Ifa
perticular file argument is preceded by <+, or a preceding argument of + has been encountered,
then /pr will make a copy for the daemon to print. If the file argument is preceded by —, or a
preceding argument of = has been encountered, then /pr will unlink (remove) the file.

If there are no arguments, then the standard input is read and on-line printed. Thus /pr may be
used as a filter.

FILES .
lusr/ipd/* spool area
leic/passwd personal ident cards
/fewc/lpd daemon

SEE ALSO
Ipd (VIID, passwd (V)

BUGS

Attachment A
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» lop == on 1ine print to Line Printer
i/ :

ttnamey . /* pointer to the temporary file «/
nact /* number active %/

Lttt /% temporary file descriptor %/
firsty /* {mdicates firat pass #/

~

MAIN echecks the argument 1{st and decides what f{les
are to be genmerated for the line printer daemen,

A Temporary File(TFxxx) {m susr/ipd {8 ereated to
store control card images unti{] complation of the

Copy File or Link File, A Link File(LFxxx) {n /ysr/ipd
is created {f+ a link to the imput file {38 posaible,

A Copy File(CFxxx) {n /usr/ipd is created in all other
instances except one, when the impyt file is a ful)
pathmame no Copy or Link Fi{les are mecessary and the
Unlink control card {n the Temporary File {s not
gemerated (do not want daemon to unli{nk {nput file),
when al)l f{les are completed the Tamporary File

name {3 chamged to Descriptor File(DFxxx) {n /usr/lpd,
It i3 this fi{le that the 1ime printer daemon uses to
print tha proocer fila and to unlink the preper file,
MAIN also checks the argument liat and (¢ a He¥ {8
present a Copy File {3 ereated, {f a "e" {g present
the {mput file {8 unlinked (removed),

A I B BN IR B B B BE 2N B B BE R BE BE B B J

*

main(arge, argv)
imt ardce)

char *aravi];

{

char warg, wremote)
int e, t, flag, cflag)

rs
* Create a Temporary File
®/ .

flag = 0y .
ttmame = ranname("/usr/ind/tfxxx")y
{f(ttname)
tff = creat(tfname, BG6686)) else
tff @ =}
{t(eee < 3) ¢
printf("Cannot create {n /usr/ipd\nat))
exit()s

{aent()y

/% '
* {f lpr {8 used as 3 fiiter (pipe) make a copy of the file
» ™ / . 3 *

{f(arge 3= 1)
cooy (@)
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[l
* check argument 1{st of 1pr command
w/

while(emarge)
arg = weéargyy

e & %argy
{¢(c 52 *+* || ¢c =2 fa’) {
cflag 3 ¢}

{t(wesarg =3 *\p’) {
flag o ctiag)
continyey

}

}) else
cflag = flagy

/%
« {f apgument "+" them make a copy of {mput file
w/

{f(ctlag B85 *+°)

goto ¢t
/%
* Check for full pathname,
*/ .
{t(xarg =3 7/* 38 cflag Iz *'=*) {
card(’F*, arg))
nacte+}
) comtinue}
}
/%

* Check {f 1{mk can be made and make proper f{le type,
*/ :

t+ c ranmmame("/user/ipd/lfxxxt)y
i40¢) (
itV {nk(arg, f))
goto cfy
card(’F*, )
cardg(®U?y ¢)

nactet)
‘ goto dfy
)
cit :
f = open(arg, 0))
110t < 8) (
printf(“Cannot open Xs\n", arg)y
continue)
}
copy(4))
close(f)
/%
* For "«" opt{on remove imput file,
w/
dts
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copy(f)
int ¢3
{

{t(ctlag a8 ’e’) {
t ® unlink(erg))
t¢(f < @)
printf("Cannot remove Xs\n¥, argl))

}
/%

* Rename Temporary File to Descriptor File .'2911 daemon,
w/

“{¢tmact)

t = ranname("/usr/\pd/dfxxx™}))
{1(¢)
limk(tfname, f); else
printf("Cannot rename.fin /user/ipd\n¥)y
unl{mk(tftmame)
execl("/ete/1pd", "lpd", B))
}
unlink(tfname)s

COPY ecreates a Copy File (CFxxx) {m /user/lpd and

puts 3 copy of the contents of the input file (mto (¢,

To prevent excessive output the size of the file to be
primted {8 checked, Currently 400 bloecks (variable nr) of
512 bytes {8 the upper 1imit, The {nformation for the
File (F cerd) amd Unlink (U card) is pasased to the CARD
function, '

{mt fn, ¢¢, {, nr, ney
static imt bufl256])

/%
* create a copy file Imn /usr/lpd
v/

tn 3= ranname("/usr/lpd/etuxxt)y
{t(tm) ’
¢¢ = creat(fn, 0666)) else
tt = e}y
f¢(¢? < 3) |
printf("Cannot create {n /usr/lipd\n");
retyrng
}
rc 3 9y
ar 3 9

/* ‘
* copy contents of {mput file {nte Copy File,
v/

while(({ = read(f, buf, 512)) > @) (
write{t?, buf, ()} ’ f/
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ne =¢ {3

/%
« check the s{ize of the copy fi{le,
®/

{f(ne »s S12) (

ne e 512)

LLLLY)

{¢lnr > 400) | |
printt("Copy fi{le {8 teo large\n")y
break) '

)

}
)

clone(f¢)y
card(?F*, ¢n)y
card(®U®, tn);
ractee)

CARD gererates control card images for the 1{me printer
deemen to yse, There are three types of cardsi

Login LS i{dent{lob+boxl,login name
File F pathrname of f{le 1pd will print
Umtinmk U pathname of file lpd will unlink

The Unlink carg image {s not always present, If a full
pathname {s used on the Ipr call 1pd will print that
file directly an mo unlink carc {s meeded to remove

a Copy or Limk File,Each pass creates one card

{mage whiech {3 stored {n the Temporary File,

caralc, 8)

int ¢
char s ' -

{

cher wpl, wp2y
static char buf[512)

{mt col}

Pl = bufy

pe & 89

col = Oy

/I

v put LyFror U (mn col @
w/

*pitese 2 ¢

/h
* Follow L,Fror U with proper {nformation,
*/

~while((c s *p2es) |m *\2’)
*ples B €9



eol++y
’ .
*pies B \n’

write(tff, buf, ecol+2)y

" .
* IDENT retrives the (nformation needed for the Loginm conmtrol

* card from the password f{le, The Userid {s used te reach the

* appropriate line {n pasaword, Then the 4th parameter (]ob and

* bex humbers {f exi{stent) are captured, The 18t parameter (login
* mame) {s then taken , This {nformation (s then panaed to CARD,
/
d

{dent() .
{
int ¢ {, Jr €Y
char ®*blp}
stetic chapr b1(100), b2([10V])
bip & by
{f(getpwigetuid(), b))
bip ®= “pdplllmallﬂpm32al"!
)
] =8 0y
while(e = "$ fdent "([]])
. B2[]*+) ® gy
{ = )
n3s 4y
/%
* get 4th parama!ar of pasaword file {f preaent
w/
while(men) while(bip(ie+] |= 'a');
while((e & bip[i++]) lm 73°)
b2(]++) = ¢)
b2tj++l 8 %7
/*
* get 1st parametor of password file
*/
{ = @y
while((e 3 bip[{ve]) 1- ’3?)
bal)»+] B ey
ba2(j+e] 3 *°\23%
) eard(’L’), b))
I
* RANNAME qemerates unigue random mames for the Copy(CFuxxx),
* Link(LFxxx),Temporary(TFxxx),and Deseriptor(DFxxx) Files,
* The xxx (11th,)j2th,and 13th characters In the f{le pathrame)
* {8 replaces by 3 characters retyrned to RANNAME by RANg. The
* status on the new file name {8 checked to (msure the name

* {s unique,

/



*/

ranmame(s)
char s}
{
static inme bufj&@];

oopl
s{i1] =3 ramc()y
s{12) = ranmci)y
* 8(13) = renc()y

ff(stat(s, buf))
retyurn(s)s
goto loom}

D O

RANC {s called by RANNAME to gemerate ramdom mymbers using the
random mumber genmerator, If {t {s mot the ft{rst pass through
the random mumber generator {s re={m{tialize with the low word
of the time parameter(whose value keeps changing), The nmymbep
gemeratec s divided by 1@ amd the pemainder (s converted teo
asci{, This asci{ character (s then returned to RANNAME,

N% * XN RR

»

rame()
{ )
{int but(2), ¢}

{f(itirst) (
time(but)y
srand(buf(ijd}
tirsteey

}

e 2 rand();
return(((c>>11)%12)+°0°%)
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