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Revision History 

Revision Date Comment. 

A 23 February 1983 First release of this Manual. 

B 15 April 1983 Second Release of this manual involved many corrections to 
manual pages. 

C 1 August 1983 Third Release of this manual involved many corrections to manual 
pages. 

D 1 Novem her 1983 Fourth Release of this manual involved many corrections to 
manual pages. Added OPTIONS to manual pages for clarity. Fixed 
numerous incorrect cross-references. 

0 E 7 January 1984 Fifth Release of this manual involved many corrections to manual 
pages. 
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PERMUTED INDEX 

gettable - 1set NIC format host tables from a host 
information file for readnew,(1) and checknews(l) 
nohup - rnn a command at low priority (sh only) 

program file including aliases and pa.the (csh only) 

login, newgrp, read,/ sh, for, case, if, while, :, 
- information file for readnews(l) and checknews( 

newarc - information file for readnews( 
interfa.ce. vp - Ikon 

tm - tapemaster 
ar-Archive 

mti - Systech MTl-800/ 
tm - ta.pemaster 1/ 

ip - Disk driver for lnterphue 
printer interface. vpc - Systech VPC

ec -
ar - Archive 1/ 

st - Driver for Sysgen SC 
vp - Ikon 10071-

ed - Diak driver for Adaptec ST
mti - Syetech MTI• 

11 -1ilog 

index, rindex, lnblnk, len - tell 
getrusage - get information 

vtimea - get inform&tion 
fatab - static information 

abort - terminate 

aba - integer 
fa.ba, loor, ceil -

accept -

getgroupe - get group 
initgroup1 - initialise group 

aetgroupe - eet group 
&ece11 - determine 
acce11 - determine 

ac - login 
sa, a.ccton - eystem 

ace\ - execution 
pac: - printer/plotter 

acct - turn 

aa, 
ein, cos, ta.11, aain, 

1ignal - change the 
a&ct - print current secs &le editing 

fort.no - pria, a random, hopefully interesting, 
ad - Di1k driver for 

adbgon - generate 

sw&pon -

adduaer - procedure for 
awapon - epecify 

inetJnaof, inet_uetof, inet_utoa - Internet 
loc - return the 

arp
arp

mailaddr - mail 
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physical relationships of screens. 

admin - create and 

newsrc -
nice, 
which - locate a . . . 

@: arithmetic on shell varia.blee. 
., break, continue, cd, eval, exec, exit, export, 
1). newerc ....••....••. 
1) and checknews(l). • •• , ••••• 
10071-6 Multibus Ve111atec parallel printer 
1/2 inch tape drive. 
1/4 inch Streaming Tape Drive. 
1600 multi-terminal interface. 
2 inch tape drive. • • • • • 
2180 SMD Diak Controller. • • • • • • • 
2200 Ve111atec printer/plotter and Centronics 
3Com 10 Mb/a Ethernet interface. • • • • • 
4 inch Streaming Tape Drive. • • • • • • 
4000 (Archive) Tape Controller. • • • • • 
6 Multibus Vena.tee parallel printer interfa.ce. 
606 Diak Controllen. • • • • • • • 
800/1600 multi-terminal interface. 
8530 SCC serial comunicationa driver. 
abort. - generate a fault. • • • • • • • • • 
abort - terminate a.bruptly with memory image. 
about character object,. • 
about resource utilisation. 
about reeource utilisation. 
about the filesystema. 
abruptly with memory image. 
ab, - integer abeolute value. 
absolute value. , • • • , • , • • • 
abeolute value, 11.oor, ceiling functiona. 
ac - login accounting. , • • • • • • 
accept - accept a connection on a socket. 
accept a connection on a. socket. 
acce11 - determine accessability of a file. 
acce11 - determine acceasibility of file. 
acceH list. • •••• 
a.cceH list. • • • • • 
acce11 list. • , ••• 
acceuability of a file. 
accessibility of file. 
accounting. 
accounting. 
accounting file. • • • 
a.ccounting information. 
accounting on or off. 
acct - execution accounting file. 
acct - turn accounting on or off. 
accton - system accounting. • • • 
acoa, a.tan, atan2 - trigonometric functiona. 
action for a 1ignal. , • • • • • 
activity. • •••••••••• 
adage. . •.•.••••.. 
Adaptec ST-506 Disk Controlle111. 
adb - debugger. • • • • • • • 
a.db ecript. ••• , •.••• 
adbgen - generate a.db script. • • • . • • • 
add a swap device for interleaved paging/swapping. 
addbib - create or extend bibliographic database. 
adding new uaen. • • . • • • • • • • • • • . 
additional device for paging and awapping. • 
addresa manipulation. /inet_11etwork, inet_makeaddr, 
addre1B of an object. • • • • • • • 
addreBB resolution display and control. 
Address Resolution Protocol. 
addressing description. • • • • • • • 
adduser - procedure for adding new use111 • • • 
adjacentscreena - notify the window driver of the 
admin - create and administer secs files. 
adminiater SCCS files. 
adventure - a.n exploration ga.me. 

. i. 

gettable(8C) 
newsrc(S) 
nice(l) 
which(l) 
csh(l) 
ah(l) 
newsrc(S) 
newsrc(s) 
vp(4S) 
tm(4S) 
a.r(4S) 
mti(4S) 
tm(4S) 
ip(4S) 
vpc(4S} 
ec(4S) 
ar(4S) 
1t(4S) 
vp(4S) 
ad(4S) 
mti(4S) 
n(4S) 
abort(3) 
abort(SF) 
index(3F) 
getrusage(2) 
vtimes(SC) 
fsta.b(6) 
abort.(3F) 
abs(3) 
abs(3) 
tloor(SM) 
ac(8) 
accept(2) 
accept(2) 
access(SF) 
acceas(2) 
getgroups(2) 
initgroups(3) 
setgroups(2) 
acceas(SF) 
acceaa(2) 
ac(8) 
1a(8) 
acct(5) 
pa.c(8) 
acct{2) 
acct 6) 
acct 2) 
aa(8) 
ein(SM) 
aignal(SF) 
sact(l) 
fortune(&) 
ad(4S) 
adb(l) 
adbgen(8) 
adbgen(8) 
swapon(2) 
addbib(l) 
adduser(8) 
swa.pon(8) 
inet(SN) 
loc(SF) 
arp(8C) 
a.rp(4P) 
ma.iladdr(7) 
a.dduser(8) 
adjacentscreena(l) 
a.dmin(l) 
a.dmin(l) 
a.dventure(6) 
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Permuted lncle11 

vadviee - give 
lock - apply or remove aa 

yea - be re~itively 
buename - nrip filename 

bil- mail 
time. 

U11alia1: remove 

which - locate a procram file including 
aewalian, - rebuild the data ban for the mail 

ali&III -
valloc -

malloc, free, realloc, calloc, dree, 
free, realloc, calloc, cfne, alloca - memory 

valloc - aliped memory 
eyacc - modified yacc 

imemtee, - 1taad 
pt11t - 1taad 

diag - Geaeral-purpo11 1taad-
1candir, 

limit 
nnice

else: 
la - generator of laical 

error
aa&ly1e - Virtual UNIX po1tmortem crula 

worm, -
raia -

bed - co11vert to 
exit - termi11ate a proce11 after la,laiar 

lock-

aamber - co11ven 
bc

craphic,/ opeapl, erue, label, li11e, circle, 
cpio - format of cpio 

ar-
ar-

tar- tape 
ar

n - Driver for Syage11 SC 4000 ( 
tar - tape 

cpio - copy file 
ra11lib - coaven 

w - who is 011 a11d what they 
uaen - compact lilt of uaen who 

glob: llea&mt apaad 
1hift: ma11ipulate 

vararg, - variable 
echo: echo 

echo -.echo 
getarr, iarrc - ntana comnaaad li11e 

expr - evaluate 
getopt, optarg, opti11d - get optio11 letter from 

mout, pow, red, rpow - multiple preci,ioa i11teger 
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be - arbitruy-preci1io11 
0: 

new, - USENET network 11ew1 
expire - remove outdated 11ew1 

i11ew1 - 1ubmit new, 
poli11ew1 - 1ubmit 11ew1 

read11ew1 - read 11ew1 
rec11ew1 - receive u11proce11ed 
rec11ew1 - receive u11proce11ed 

1e11d11ew1 - 1end 11ew1 
uurec - receive proceaaed 11ew1 

advice to p&gi11g l)'Stem. 
advi1ory lock oa &a opea file. 
allirma,ive. , , , , , , , 
atrm11. , , , , , , , , , 
alarm. , , , , , • • • • , , 
alarm - execute a ,ubroutiae after a epecified • , , , • 
alarm - 1chedule 1ipal after 1pecified time. 
aliu: 1hell macro,. , , • , • , , 
aliue,. • . . • • . . • • • • • 
aliue1 - aliue1 file for ae11dm&il. 
aliuee ud path• (ala 011ly). 
aliue1 file. • , , , • , , 
aliue1 file for 1111dm&il. 
aliped memory allocator. 
alloca - memory allocator. 
allocator. malloc, 
allocator. , •• , , •• 
allowi11r much improved error recovery. 
alo11e memory ten. , • , , , • • • • 
aloae teat for the Su11 video craphic, board. 
alo11e utility package. • , , • • , • 
alplauort - 1c&11 a directory. • • • , , 
alter per-proce11 re1ource limitatio111. 
alter priority of ru1111i11g proce11e1. 
altenaative comm&11d1. , • • , , • • 
a11alyai1 program,. • , , • • , • • , , , 
aaalyse - Virtual UNIX po1tmortem cmla uafyaer. 
aaaly11 a11d di1pene compiler error me11age1. 
aaalyaer. • •• , •••••••• 
aaimate worm. 011 a di1play termia&I. • • , , • 
aaimated r&i11drop1 di1play. • , • • • • , , , , 
a11tique media. , , , , , • , , , • 
aay pe11di11g output. • • • • • , • • • 
a.oat - uaembler a11d li11k editor oatput. 
apply or remove &11 advi1ory lock 011 &11 ope11 file. 
ar- Archive 1/4 i11cla Streami11g Tape Drive. 
ar - archive and library maiataiaer. 
ar - archive (library) file format. , , , , , 
Arabic 11Umeral1 to E11gli1la. , , • , , • , 
arbitrary-preci1io11 arithmetic laagaage. , , 
are, move, coat, poi11t, liaemod, ,pace, clo1tpl -
archive. • .•..••.••.••. 
Archive 1/4 i11cla Streami11g Tape Drive. 
archive a11d library mai11taiaer. 
archive file format. 
archive (library) file formal. 
Archive) Tape Co11troller. 
archiver. • • • • • • • • 
arelaiv11 i11 ud out. 
arehivea to ra11dom librarit1. 
are doi11r. 
are 011 the 1ynem. 
argumeat li1t 
argume11t li1t. 
argum,11, Ii,,. 
argume11tl. 
argumeah. 
argume11t1. , • 
argumeatl a, &11 exprea1io11. ..... . ................. . 
arithmetic. itom, madd, m1ub, mu1', mdiv, mia, 
arithmetic - provide drill i11 DUmber fach. • , 
arithmetic la11gaage. , • • , , , , , , , , 
arithmetic 011 ,hell variablea. • , • • , , • , • 
arp - addn11 re1olutio11 di1play a11d co11tro1. 
arp - Addre11 Reaolutio11 Protocol. 
article, utility filt1. 
articlea. 
articlea. 
articlea. 
articlea. • •••• 
articlea via mail. 
articlea via mail. 
articlea via mail. 
articlea via mail. , • 
a, - mc68000 uaembler. . . . . 

vadvise(2) 
lock(2) 
yes(l) 
baseaame(l) 
bil(l) 
alarm(3F) 
alarm(3C) 
csh(l) 
c1h(l) 
aliues(6) 
which(l) 
aewaliam(S) 
aliue1(6) 
valloc(3) 
m&lloc(3) 
malloc(3) 
valloc(3) 
eyacc(l) 
imemteat(81) 
pten(S•) 
diag(81) 
IC&adir(3) 
c1h(l) 
renice(B) 
ah(l) 
lex(l) 
&11aly1e(8) 
error(l) 
aaalyse(B) 
worms(6) 
raia(6) 
bcd(6) 
exit(3) 
a.out(6) 
lock(2) 

&~4S) a 1) 
a 6) 
11Umber(6) 
bc(l) 
plot(3X) 
cpio(6) 
ar(4S) 
ar(l) 
tar(6) 
ar(6) 
1t(4S) 
tar(l) 
cpio(l) 
ra11lib(l) 
w(l) 
um1(l) 
c1h(l) 
cah(l) 
vanrga(3) 
c1h(1) 
echo(l) 
retarg(3F) 
expr(l) 
getopt(3C) 
mp(3X) 
arithmetic(6) 
bc(l) 
c1h(l) 
arp(SC) 
arp(4P) 
aew1(6) 
expire(8) 
i11ews(l) 
pon11ewa( 1) 
re&d11ew1(l) 
recaews(l) 
reCDews(B) 
1e11daewe(8) 
uurec(S) 
u{l) 
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expr - eva.lU&te argument, 
timezone, dysi1e - convert da.te i.nd time to 

getda.te - convert time a.nd date from 

ucii - ma.p of 
od - octal, decimal, hex, 
a.tor, a.toi, a.to! - convert 

to ASCII. ctime, loca.ltime, gmtime, 
sin, cos, tan, 

help
u - mc68000 

a.out -

aetbuf, aetbull'er, ,etlinebuf -

shutdown - c!oae down the system 
at - execute commands 

nice, nohup - run a. command 
sin, COB, tan, a.sin, &COB, 

1ia, co,, t,,n, uin, a.co,, a.tan, 

a.tof, 
a.tof, a.toi, 

interrupt. aigpa.use -
re - command 1cript for 

wa.it-

ba.ckga.mmoa - the game of 

bg: place job ia 
wait: wait for 

ba.naer - print large 
gettyta.b - terminal configuration da.ta. 

ho1t1 - ho1t name data 
networks - network name data 

phoa• - remote ho,t phone number data 
printca.p - printer capability data 

protocol• - protocol aa.me data 
aerven - iaet server data 

aervicea - service aa.me data 
termcap - terminal capability data 

newa.lia.aea - rebuild the data 
ttytype - data 

fetch, store, delete, lint.by, aextkey - data 
vi - acreen oriented (vi,ua.l) display editor 

bcopy, 
operations. 

Di1pla.y. 
yea -

cb - C program 
uptime - ahow how long ayatem hu 

jO, jl, jn, yO, yl, yu -
cha.aging/ random, ,random, initlt&te, 1et1ta.te -

a.ddbih - create or extend 
roll'bib - run 011' 

aortbib - sort 
a bibliography .br lookbib - find reference. ia a 

bibliolff,phy. indxbib - make inverted index to a 

comsa.t -
wherei1 - locate 1ource, 

- find printable strings in a.n object, or other 
uuencode,uudecode - encode/decode a 

frea.d, fwrite - buffered 

bind -
I 

bcopy, bcmp, bsero, tr, -
bdemo, - demo111tra.te Sun Monochrome 

atrip - remove aymbols a.nd reloca.tion 
communication. 
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as an expression. • • • • • • • • • • • 
ASCII. ctime, loca.ltime, gmtime, asctime, 
ASCII. • • , • , •••••• , 
a.1cii - map of ASCII character set. 
ASCII cha.ra.cter set. • • • • • • 
ascii dump. • , , •• , •••• 
ASCII to numbers. • •• , , , , • , 
a.actime, timesone, dy1i1e - convert da.te and time 
&sin, a.cos, ata.n, a.t&n2 - trigonometric functions. 
ask for help. • • • • , • • • • 
a.11embler. , , , , •••••• , • 
assembler and link editor output. • • • 
&Hert - program verification. 
a11ign buffering to a. atrea.m. • • , • • 
at - execute commands at a later time. 
at a given time. , • • • , • • • • 
at a. later time. • , • • • • • • • • 
a.t low priority (sh only). • • • • • 
ata.n, a.ta.n2 - trigonometric functions. 
a.ta.n2 - trigonometric functioDI. 
a.tof, a.toi, a.tot - convert ASCII to numbers. 
a.toi, a.tol - convert ASCII to numben. 
a.tol - convert ASCII to numbers. 
a.tomica.lly release blocked 1igna.l1 a.nd wait for 
auto-reboot a.nd daemons. • •••••••• 
a.wait completion of proce11. • • • • , • • • 
a.wk - pattern scanning and processing la.ngua.ge. 
backgammon. • • , • • • • , • , , , 
backgammon - the ga.me of backgammon. 
background. • • , , • • • • • • • , 
background proce11es to complete. 
banner - print large banner on printer. 
banner on printer. 
ba.ae. 
ba.ae. 
ba.ae. 
ba.ae. 
ba.ae. 
ba.se. 
bate. 
base. 
base. , • , • , • • , 
ba.11 for the ma.ii a.lia.aea file. 
ba.11 of terminal types by port. 
ba.11 1ubroutine1. dbminit, 
baaed on ex. • , , • , ••• 
ba.1e11&me - ,trip lilena.me affixes. 
be - a.rbitra.ry-preciaion arithmetic language. 
bed - convert to antique media.. • , , • , • 
bcmp, b1ero, 11'1 - bit and byte string operations. 
bcopy, bcmp, bsero, tr, - bit and byte string • • 
bdemo, - demonstrate Sun Monochrome Bitmap 
be repetitively affirmative. 
beautifier. , , , • , , , , , , , , , , , • 
been up. • • , , , , • , , , • , , , , , 
beuel functions. • • , • • • • • • • • • • 
better ra.ndom number genera.tor; routines for 
bg: place job in ba.ckground. 
bibliographic da.ta.bue. • , , , , • , • , • 
bibliogra.phic da.ta.bue. • • • • • , , • , • , 
bibliogra.phic database. • , , • , • , • , • 
bibliography. indxbib - ma.ke inverted index to 
bibliography .br lookbib - find references in a. 
bilf - ma.ii a.la.rm. . , , . . . . . 
bil server. . , . , , . , , . • • 
binary, a.nd/or ma.nua.l for progra.m. 
bina.ry, file. strings • • • , , • • 
bina.ry file for transmission via. ma.ii. 
binary input/output. • • • • • , 
bind - bind a. na.me to a. socket. 
bind a. name to a. socket. • • • 
bin/ma.ii - send or receive ma.ii among users. 
bit a.nd byte string operations. 
Bitma.p Display. • • • • • • , • • , 
bits. • •• , , , , • , • , , , , • 
bk - line discipline for ma.chine-ma.chine 
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Permuted lndez 

expr(l) 
ctime(3) 
getda.te(3) 
ascii(7) 
ascii(7) 
od(l) 
a.tof(3) 
ctime(3) 
sin(3M) 
help(l) 
a.s(l) 
a..out(5) 
a.mrt(3) 
setbuf(3S) 
a.t(l) 
shutdown(B) 
a.t(l) 
nice(l) 
1i11(3M) 
ain(3M) 
a.tof(3) 
a.tof(3) 
a.tof(3) 
1igpa.use(2) 
rc(B) 
wa.it(l) 
a.wk(l) 
backgammon( 6) 
ba.ckga.mmon(6) 
csh(l) 
csh(l) 
ba.nner(6) 
ba.nner(6) 
gettyta.b(5) 
hosts(5) 
networb(5) 
phones(5) 
printca.p( 5) 
protocols(5) 
aervers(5) 
aervices( 5) 
\ermca.p(5) 
newa.lia.aea(B) 
ttytype(5) 
dbm(3X) 
vi(l) 
ba.sena.me(l) 
bc(l) 
bcd(6) 
bstring(3) 
bstring(3) 
bdemos(6) 
yes(l) 
cb(l) 
uptime(l) 
j0(3M) 
ra.ndom(3) 
cah(l) 
a.ddbib(l) 
roll'bib( 1) 
aortbib(l) 
indxbib(l) 
indxbib(l) 
biff(l) 
comsa.t(BC) 
whereis(l) 
strings(l) 
u uencode( 1 C) 
fread(3S) 
bind(2) 
bind(2) 
binma.il(l) 
bstring(3) 
bdemos(6) 
strip(l) 
bk(4) 
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Permuted fndea 

bw - Sua 
1yac - update the 1uper 

1yuc - update euper
ayac - update the euper 

apclate - periodically update the 1uper 
1igblock -

eigpauee - atomically releu, 
111m - aum aad couat 

- 1taad aloa, tat for the Sua video graphic, 
boggle - play the game of 

chine- the 
reboot - UNIX 

mille - play Mille 
iadxbib - make ianrted index to a bibliography 

nitch: multi-way comma.ad 
logia, llfflgrp,/ eh, for, can, if, while, :, ., 

black aad white frame buler. 
block. • • 
block .••••••• 
block. • • • • • • • • • • 
block. • • • • • . • • • . 
block 1ignal1. • • • • • • • • • 
blocked 1ignal1 and wait for iaterrupt. 
blocb in a Ille. • • • • • • • • 
board. pt11t • • • • • • • • • 
boggle. • ....••••• • • 
boggle - play the game of boggle. • 
book of chngea and other cookie,. • • • • • 
bootltrappiag procedura. 
Bone,. . .•..........••. 
. br 1ookbib - &ad referenca ia a bibliograplay. 
brucll. . ... , .• ·, , .. , , • • , • 
break, continue, cd, eval, exec, exit, export, 
break: exit while/foreach loop. 
breakn: exit from ,witch. • ••••• 

fs: bring job iato foreground. • • • • , 
brk, 1brk - chaage data 1egmeat 1i11. 
brown throagla & text lile. • • • 
bauacube - 'View S·D Saa 1010, 

mort, page -

bw - Sua black aad white frame 
fread, !writ, -

atdio - ,taadard 
11tbuf1 aetbufer, 11tlinebuf - u1iga 

fbio - geaeral properti• of frame 
ge11Crat1 a dump of the operatias 111tem11 prollt 

mkaod -
coals-

- priat out mall1lal paga; bd manual iaformatioa 
mbtr - create aa error ma,age Ille 

ttytypt - data bue of termiul typ11 
atola, - coavert valaa betweea laolt aad aetwork 

bcopy, bcmp, b11ro, 11 - bit and 
nab- 1wap 
bcopy, bcmp, 

cc -
cpp- the 

cb
indeat - indent aad format 

lint-a 
x1tr - extract 1triap from 

mkltr - create aa error me11ag1 lie by ma11agiag 
hypo&, 

de- d11k 
cal - di1play 

ay1c&II - iadirect 1yltem 
gprof - di1play 

s•hld, retsid - set 1111r or group ID of the 
malloc, free, realloc, 

iatro - iatroductioa to 1yatem 
calllield, cf1cora - the 101it&ire card game 

canlield. 
printcap - printer 

termcap - terminal 
oct - Central Data octal eerial 

cnlield, cf1cora - the aolit&ire 
cribbage - the 

exec, exit, export, logia, newgrp, read,/ 1h, for, 

catmaa - create the 
ccat - compre11 and uncompre81 lilee, and 

default: 

them. compact, uacomp&ct, 

sh, for, cue, if, while, :, ., break, continue, 

bufer. , ..•. , . • , • • 
bdered biury iaput/output. 
bdertd input/outpd package. 
buff,rias to a 1tream. 
bulen. , • , , •• 
buffen. kgmoa - • , 
baild 1pecial lie. • • • • 
baild 111tem coalguratioa 1111. • • 
bw - Saa black and white frame buler. 
by keyword,. mu , • , • • , • 
by ma11&giag C 1ource. 
by port. • , •••••• , , 
byte order. htonl, la ton,, atohl, 
byte 1trin1 operation • • • 
byt•. . ............. . 
bsero, 11 - bit aad byte 1trias operation,. 
C compiler. • ••••• 
C laaguage preproc111or. 
C program beautifier. 
C program 1ource. 
C program verifier. • , , • • • • 
C prosrama to implemenl ,bred nrinp. 
C 1ource. , , , ••••• 
cab, - Eudideu di1t111ce. 
cal - display caleadar. 
calculator. , • • • , • • 
calendar. • , , , • , , 
calendar - reminder semce. 
call. • •.••• • • • • 
call grapla prolle data. 
caller. • • • • • • • • • • • • • •• 
calloc, cfree, alloca - memory allocator. 
call, 111d error Hmben. • • • • • • • • 
c&a&eld. • ••• · •••••••••• • 
c&nleld, cf1cor11 - the 1olitaire card same 
capability d&ta bue. 
capability dat& bue. 
card. • •.•.. 
card game canlield. 
card game cribbage. • , •••••• , 
cue, if, while, :, ., break, continue, cd, eval, 
cue: aelector in ewiich. 
cat - concatenate and display. 
cat lilea for the JD&DU&I. 
cat them. compact, uncompad, 
catchall clauee in ewitch. • • • , 
catmu - create the cat lil11 for the JD&Dua.l. 
cb - C program beautifier. • • • • • , • • , • 
cc - C compiler. • • • • • • • • • • • • 
ccat - compre11 and uncompre11 lilea, and cat 
cd - chnge working directory. • , • • • • • • 
cd: change directory. • • • • • • • • , • • • 
cd, ev&I, exec, exit, export, login, newgrp, read,/ 

bw(4S) 

:;:1!l 
,yu~B) 
apdate(B) 
1igblock(Z) 
1igpau1e(Z) 
111m(l) 
gxtest(81) 
boggle(&) 
boggle(&) 
ching(5) 
reboot(B) 
mille(5) 
iadxbib(l) 
c1h(l) 
,h(l) 

cah{l) 
cah 1) 
cah 1) 
brk(Z) 
more(l) 
bnncube(5) 
bw(4S) 
frud(SS) 
intro(SS) 
11tbuf(SS) 
fbio(4S) 
kgmon(8) 
mknod(I) 
conlim8) 
bw(4S 
maa(l 
mbtr(l) 
ttytype(6) 
byteorder(SN) 
b1tring(S) 
1wab(S) 
b1tring(3) 
cc(l) 
cpp(l) 
cb(l) 
indent( 1) 
lint(l) 
xatr(l) 
mkltr(l) 
laypot(SM) 
cal(l) 
dc(l) 
cal(l) 
calend&r(l) 
1y,call(Z) 
gprof(l) 
1etuid(SF) 
malloe(S) 
intro(Z) 
caalield(5) 
caalield(5) 
printcap(6) 
termcap(6) 
oct(4S) 
caalield(5) 
cribbage(&) 
,h(l) 
c1h(l) 
c&t(l) 
catJD&D(B) 
comp&et{l) 
cah(l) 
catman(B) 

, , • • cb{l) 
cc(l) 
comp&et{l) 
cd(l) 
cah(l) 
1h(l) 
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delta. 
labs, Boor, 

fabr, loor, ccil - absolute value, Boor, 
oct

- Syatech VPC-2200 Venatec printer/plotter and 
ma.Hoc, free, rca.lloc, ca.lloc, 

ca.nlield, 

chdir
brk, 1brk -

chdir
ch1h -

cd: 
chdir: 

ioinit -
chgrp

puswd -
chmod
chmod-

chmod, fchmod -
umuk: 

chowa -
chowa, fchowa -

chroot-
1ip&I -

cdc
rena.me

delta. - ma.kt a. delta ( 
eet: 
cd

chiag - the book of 
- better random aumbtr generator; routine• for 

vi - view a. file without 
pipe - create aa iaterproceH communication 

ungetc - push 
/i111cii1 i1cra.ph, toupper, tolower, toa.,cii -

eqach&r - ,peci&I 
getc, fgetc - get a 

iadex, rinda:, lnblnk, lea - tell a.bout 
getc, getchar, fgetc, getw - get 

putc, putch&r, fputc, putw - put 
aacii - ma.p of ASCll 
putc, fputc - write a. 

teet - eetabli1h termi11&1 
tr - tra.111la.te 

lll&ke, 111,core - di1pla.y 

dcheck - Ille 11)'1tem directory co111i1te11cy 
icheck - file 1yatem 1torage consistency 

fptype -
f1ck - Ille system co111i1te11cy 

checknew, -
checknr

eq11, 11eq11, 
futhalt - reboot/halt the ayatem without 

new, network. 
HWIR - i11fonna.tio11 file for rea.dnew,(1) and 

closepl - graphics/ openpl, erase, la.be!, line, 
i1graph, toupper, tolower, toa.acii - cha.ra.cter 

default: ca.tcha.11 
uucle&a - uucp spool directory 

chi -
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cdc - change the delta commentary of an SCCS 
ceil - absolute va.lue, floor, ceiling function,. 
ceili11g function,. • • • • • • • 
Central Data. octal aerial ca.rd. • • • • • 
Centronic, printer interface. vpc • • • • 
cfrce, a.lloc& - memory allocator. 
cfscorea - the solitaire ca.rd ga.me ca.nfield. 
cg - Sun color graphics interface. 
change current working directory. 
cha.nge data. aegment aise. 
change default directory. 
cha.age default logia shell. 
cha.age directory. • • • • 
change directory. • • • • 
cha.nge f77 I/0 initialisation. 
cha.age group. 
cha.nge logia pa.asword. 
ch111ge mode. , , 
change mode of a. file. 
ch&llge mode of file. • • • • 
change or display file creation ma1k. 
cha.11ge ow11er. • • • • • • • • 
ch111ge owner a.nd group of a. file. • 
cha.11ge root directory. • • • • • • 
cha.11ge the action for a. 1ignal. 
change the delta. commentary of a.11 SCCS delta. 
ch111ge the na.me of a. file. 
ch111ge) to a.n SCCS file. 
ch111ge value of shell variable. 
change working directory. 
cha.age, a.ad other cookiee. • • , • • 
changing genera.ton. /•random, initata.te, aetata.te 
changi11g it u1i11g the vi visual editor. 
channel. , •••••••••••••••• 
character back into input ,trea.m. • • • • • • 
character cla.11ifica.tion :a.nd convenion macro,. 
character definition, for eqa. • . • 
character from a. loeica.l UDit. 
character objects. • • • • • • 
character or i11teger from atrea.m. 
character or word on a. 1trea.m. • 
character 1et , • • • • • • • 
character to a. FORTRAN logical unit. 
cha.ra.cteri1tic1 for the e11vironment. • 
cha.racten. • ••••••••••• 
chue - Try to eecape to killer robot.. 
chue game. . • , .. , •• , •. 
chdir - ch111ge current working directory. 
chdir - change default directory. 
chdir: change directory. 
check. , ••••••••• 
check. • ••••••••• 
check a. Boa.ting poiut number. 
check a.nd inter&ctive repair. • • • • • • • • 
check if user ha.a news on the USENET news network. 
check 11roff/troff filee. • • , • • • • • • • • • • 
checkeq - typeset mathema.tic,. • • • • • • • • 
checking the disks. futboot, • • • • • • • • • 
checknewe - check if user ha.a news on the USENET 
checknewa( 1 ). • • • • • • • • • • • • • • 
checknr - check nroff/troll' filee. • • • • • • 
chgrp - change group. • • • • • • • • • • 
ching - the book of changee and other cookiea. 
chmod - cha.nge mode. • • • • • • • • • 
chmod - change mode of a file. , • • • • • • 
chmod, fchmod - cha.nge mode of file. • • • • 
chown - change owner. • • • • • • • • • • 
chown, fchown - cha.nge owner a.nd group of a. file. 
chroot - change root directory. • • • • • • • 
chsh - cha.nge default login shell. • • • • • 
circle, arc, move, cont, point, linemod, spa.cc, 
cla.ssifica.tion a.nd conversion ma.cros. /isa.scii, 
clause in switch. • • • • • • • • • • • • • 
dea.11-up. • •..••••••••••••• 
clea.r - clea.r workstation or termina.l screen. 
clea.r i-node. • • • • • • • , • • • • • • 

- V • 

Permuted /ntle:z 

cdc(l) 
Boor(3M) 
floor(3M) 
oct(4S) 
vpc(4S) 
malloc(3) 
ca.nlield(6) 
cg(4S) 
chdir(2) 
brk(2) 
chdir(3F) 
chsh(t) 
csh(l) 
csh(t) 
ioinit(3F) 
chgrp(l{ 
passwd 1) 
chmod{t) 
chmod 3F) 
chmod 2) 
csh(t) 

chown{S} chown 2 
chroot 2 
1ignal(3F) 
cdc(t) 
rena.me(2) 
delta.(1) 
csh(t) 
cd(t) 
ching(6) 
random(3) 
view(l) 
pipe(2) 
ungetc(3S) 
ctype(3) 
eqnchar(7) 
getc(3F) 
index(3F) 
getc(3S) 
putc(3S) 
a.acii(7) 
putc(3F) 
bet(t) 
tr(t) 
cha.se(6) 
,nake(6) 
chdir(2) 
chdir(3F) 
csh(t) 
dcheck(B) 
icheck(S) 
fptype(3F) 
fsck(B) 
checknews( 1) 
checknr(t) 
eqn(t) 
fa.st boot(S) 
checknews(l) 
newsrc(6) 
checknr(l) 
chgrp(l) 
ching(6) 
chmod(l) 
chmod(3F) 
chmod(2) 
chown(8) 
chown(2) 
chroot(2) 
chsh(l) 
plot(3X) 
ctype(3) 
csh(l) 
uuclea.n(8C) 
dea.r(l) 
clri(8) 
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Permate4 /n4e• 

clear
ferror, feof, 

c1h - a shell (command interpreter) with 
croa -

1hutdowa -
fcloae, flush -

opeadir, readdir, telldir, 1eekdir, rewiaddir, 
1)'1101, opealos, 

circle, arc, move, collt, poiDt, liDemod, apace, 

pi - Pucal iaterpreter 

101. dmeas -
colordemo1 - demoanrate Saa 

q-Su 
Di1pla7. 

pr - priat lle(1), po11ibl7 ia multiple 
colrm - remove 

comb
tilea. 

exec: overla7 ,hell with 1pecitied 
time: time 

- routia11 for returaiag a ltream to a remote 
rexec - return stream io a remote 

1yatem - i11ue a ,hell 
171Rem - execute a UNIX 

t11t - coaditioa 
time-time a 

nice, aohup - rua a 
,witch: multi-wa7 

11 U - Hix to 111lix 
nllull: recompute 

uaha1h: di1card 
ha1h1tat: priat 

aobp: rua 
e11l - a 11lell ( 

whati, - demibe what a 
readoaly, 1811 1hilt, tim•, trap, umuk, wait -

s••rs, iarsc - retura 
npeat: execute 

rc
oDiatr: proc111 iaterrupt1 ia 

goto: 
el11: alternative 

iDtro - iDtroductioa to 
- iDtroductioa to 111tem mai11teaaace aad operatioa 

at - execute 
while: repea& 

lutcomm - ,how lalt 
1ource: read 

cdc - ch&11ge the delta 
comm - aelect or reject lia11 

bk - liae di1cipliH for machiae-machiH 
1ocket - create &11 udpoiat for 

pipe - create aa iaterproce11 
uaen-

11111 and cat them. 
dil - dilenatial lie and directory 

cmp-
1cc1dil

di13 - 3-way dilerential tile 
h1,tro - iatroductioa to 

cc - C 
f77 - FORTRAN-77 

pc - Pucal 
yacc - yet aaother compiler
error - analyie and dispene 

yacc - yet another 
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wait: wait for backgrouad proce11ee to 
wait - await 

compact, uacompact, ccat -

clear worbtatioa or termiaal acreea. clear(!) 
clearerr, tileao - stream ata&ua iaquiriee. ferror(3S} 
C-like ayatu. • • • • • • • • • • • ceh{l) 
clock daemoa. • • • • • • • • • • • cro11(8} 
clo,e - del8'e a descriptor. • • • • , • c:1011(2) 
cloae dowD the 1yatem a& a givea time. 1hutdowa(8} 
cloae or lu1h a 1tream. • • • • • • • • • • • • fclo,e(3S) 
cloaedir - directory operatioae. • • • • • • , • diredory(3} 
cloeelos - coDtrol eyatem log. • • • • • • • • • • eyalog(3) 
cloaepl - sraphica iDterface. /erue, label, liae, plot(3X) 
clri - clear i-Dode. • • • • • • • • • , • clri(8) 
cmp - compare two ti111. • • • • • cmp(l) 
code tru,lator. , , • • • • • , • pi(l) 
col - tilter revene paper motion • • • • • • • • • col(l) 
colcrt - liter Drol output for CRT previewias. • • colcrt(l) 
collect l)'ltem diagao,tic me•as• to form error dmeeg(B) 
Color Grapllica Display. • • • • • • • • • • • colordemoa(6) 
color graphica interface. , • • , • • • • • • cg( 4S) 
colordemo, - demoaatrate Sua Color Graphic, colordemoa(6) 
colrm - remove columa, from a Ile. colrm{l) 
col am11. • • • • • • • • • • • • • • • • • • • pr( 1) 
col11ma1 from a lie. • • • , • • • • • • • • • col~l) 
comb- combiae SCCS deltu. • • • • • • • • • • • • com 1) 
combiae SCCS deltu. • ••••••••• , com 1) 
comm - ,elect or reject lia11 commoa to two aoned comm(l) 
eommucl. . . • • . • . • • • • c11l(l) 
commaad. • • • • • • • • • • • • • , c,h(l) 
command. rcmd, rravport, ru,erok • , , • , ~=-d(3

3
N) 

command. ·-ec{ N) 
commaad. • , • • • • • , • • 1yatem(3) 
commaad. , , • • • • • 1yatem(3F) 
commud. • • • • • • • • teat( 1) 
commud. • • • • • • • • • • time(l) 
commud at low priorit7 (,h oDIJ). aice(l) 
commud braach. ceh(l) 
command exec11tioa. au(lC) 
command hula table. c,h l! 
command huh table. c,h 1 
commaad hullins statistic,. • • • • • c,h 1 
commaad imm111le to lau111p1. • • • • c,h 1 
commaad interpreter) with C-like 17Dtu. c,h 1 
commaad i1. • ••• , • • • • • • • • • • • whatia(l) 
command laapage. /apon, loeia, aewsrp, rad, • • • 1h(l) 
commud liae argumeats. • • • • • • • • , • setars(3F) 
commud repeatedl7. • , •• , • , • , • • • c1h(l) 
commaad 1cript for auto-reboot ud daemo••· • • , rc(8) 
commud 1cript,. • , , • • • c,h~l 
command traa1fet, • • , ~ • • , • • • c1h 1 
commaad,. c1h 1 
commaad,. !•tr 1) 
commaad1. iatro • • 1at 8) 
commaad, at a later time. at(l) 
command, conditionally. • • • • cah(l) 
commud, executed ia revene order. lutcomm(l) 
command, from lie. cah(l) 
commentary of u SCCS delta. cdc(l) 
commoa to two ,oned II•. comm(l) 
commuaicatioa. • • • • • • bk(4) 
commuaicatioa. • • • • • • • 1ocket(2) 
communication chunel. • • • • • • • • pipe(2) 
compact li,t of uaen who are oa the ayatem. • • • • uaen(l) 
compact, uncompaa, ccat - compre11 ua 11ncompre11 • compact(l) 
comparator. • • • • • • • • • • • • dilr(l) 
compare two ilea. • • • • • • • • • cmp(l) 
compan two venioa, of u SCCS tile. • , • • • ,ccadilr(l) 
compariaoa. • • • • • • • • dil3(1) 
compatibility library function,. intro{3C) 
compiler. cc(l) 
compiler. • • • • • • 177(1) 
compiler. • • • • • • pc(l) 
compiler. • • • • • • yacc(l) 
compiler error me11ages. error(l) 
compiler-compiler. yacc(l) 
complete. • , • • • • cah(l) 
completion of proce11. • • • • • • • • • • • wait(l) 
compre11 and uncomprea1 ilea, and cat them. compact(l) 
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ha.ngmaa - Computer version of the ga.me ha.ngma.a. 
comsat - bilf server. 

11 - silog 8530 sec serial comunica.tions driver. 
ca.t - concatenate and display. 

test - conditioa command. 
endif: terminate conditional. • • • • • 

if: conditional statement 
while: repeat commands conditionally. , , , 

config - build eyatem configuration files. 
gettyta.b - terminal configuration da.ta. base. • •••••• 

config - build system configuration files. , • • • , , , • • 
ifconfig - configure network interface para.meters. 

connect - initiate a connection on a. socket. 
tip, cu - connect to a. remote eyatem. 

getpeerna.me - get name of connected peer. 
aocketpair - create a pair of connected sockets. 

shutdowa - abut dowa pan of a. full-duplex coanectioa. 
accept - accept a connection on a socket. 

collllect - initiate a collllection Oil a socket. 
listen - listen for connection, on a socket. , • 

cone - driver for Sun console. 
dcheck - file system directory consistency check. 

icheck - file ayatem storage conaietency check. • , • • 
{eek - file eyatem colllietency check and interactive repair. 

cona - driver for Sua console. • • • • , • , • • • • , 
mkfs - collltruct a file system. 

newb - construct a new file eyatem. 
mkproto - construct a prototype file system. 

derotr - remove nrof, trolr, tbl and eqa constructs. • , , , , • , • , 
eetrlimit - control muimum ayatem resource conaumptioa. getrtimit, • • • , 

vlimit - control maximum ayatem resource consumption. • , • , • , , , , , • 
openpl, erue, label, line, circle, arc, move, cont, point, linemod, apace, cloaepl - graphics/ 

Is - list conteatl of directory. • • • • • • • • • 
aiptack - aet and/ or get signal stack context. • , • , , • , • , • • , , • • 

lockacreen - maintain window context until "logia". , , • • • • • • • 
newgrp,/ 1h, for, cue, if, while, :, ., break, continue, cd, eval, exec, exit, export, login, 

continue: cycle in loop. 
arp - addre1& resolution display and control. 

fcntl - file control. , , , , , 
nd - network diak control. • , • , , 

ioctl - control device. 
init - procea1 control initialisation. 

getrlimit, eetrlimit - control m&Ximum system mource consumption. 
vlimit - control maximum ayatem resource consumption. 

icmp - Internet Control Meuage Protocol. 
dkio - generic diak control operation,. 

{cntl - file control options. 
lpc - line printer control program. 

tcp - Internet Transmi11ion Control Protocol. 
ayalog, opealog, cloaelog - control syatem log. 

vhangup - virtually "hangup" the current control terminal. 
ip - Diek driver for lnterph'ue 2180 SMD Diak Controller. 
1t - Driver for Sysgen SC 4000 (Archive) Tape Controller. 

ad ":" Diek driver for Adaptec ST-606 Diak Controllers. 
xy - Diak driver for Xylogice SMD Diak Controllers. 

ecvt, fcvt, gcvt - output conversion. 
printf, fprintf, aprintf - rormatted output conversion. 

ecanf, facanf, ascanf - formatted input conversion. • • • , • • , • • • , • • • 
tolower, toaacii - ch&ra.cter clueification and conversion macros. /isa.scii, isgra.ph, toupper, 

units - conversion program. • • • • • • 
vswap - convert a foreign font file. 

dd - convert and copy a file. • • • • • 
number - convert Arabic numera.ls to English. 

ra.nlib - convert archives to ra.ndom libraries. 
atof, atoi, a.to! - convert ASCII to numbers. 

localtime, gmtime, uctime, timesone, dysise - convert da.te a.nd time to ASCII. ctime, 
Mable - convert NIC standard forma.t host tables. 

getda.te - convert time a.nd da.te from ASCII. 
bed - convert to antique media.. • • • , • • • 

htonl, htons, ntohl, ntohs -· convert va.lues between host a.nd network byte order. 
chine - the book of cha.ngee a.nd other cookies. 
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rep - remote file copy. , • • • , , , , • , 
uucp, uulog - unix to unix copy. • • • , , • • • • • 

dd - convert a.nd copy a. file. • , • • , • • 
cpio - copy file archives in a.nd out. 

cp - copy files. , , • • • • , • 

• vii· 

Permuted fode; 

ha.ngma.n(6) 
comsa.t(8C) 
1s(4S) 
ca.t(l) 
tcst(l) 
csh(l) 
csh(l) 
csh(l) 
config(8) 
gettyta.b(S) 
config(8) 
ifconfig(8C) 
connect(2) 
tip(lC) 
get peerna.me(2) 
1ocketpa.ii{2) 
ehutdown(2) 
a.ccept(2) 
connect(2) 
listen(2) 
colll(4S) 
dcheck(B) 
icheck(8) 
fsck(8) 
cou(4S) 
mkfs(8) 
newfs(8) 
mkproto{8) 
derofr(l) 
getr1imit(2) 
vlimit(3C) 
plot(SX) 
ls(l) 
1igi,ta.ck(2) 
lockscreen( 1) 
eh(l) 
csh(l) 
arp(8C) 
{cntl(2) 
nd(SC) 
ioctl(2) 
init(s) 
getr1imit(2) 
vlimit(3C) 
icmp(4P) 
dkio(4S) 
fcntl(5) 
lpc(8) 
tcp(4P) 
ayslog(3) 
vh&ngup(2) 
ip(4S) 
st(4S) 
sd(4S) 
xy(4S) 
ecvt(3) 
printf(3S) 
sca.nf(3S) 
ctype(3) 
units(l) 
vswa.p(l) 
dd(l) 
number(6) 
ra.nlib(l) 
a.tof{3) 
ctime(3) 
hta.ble(8) 
getda.te(3) 
bcd(6) 
byteordcr(3N) 
ching(6) 
rcp(lC) 
uucp(lC) 
dd(l) 
cpio(l) 
cp(l) 
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Permvte, /n,e• 

fork - cre&h & 
iee -

1&vecore - uve & 
gcore - get 

f,yac - ,yaclnoaise a file'• ia
(udioa1. 1ia, 

1iah, 
we- word 

••m- 1am &ad 

cpio - form» or 

&aalyn - Vinaal UNIX po1tmortem 
cruh - wla&i la&ppea, whea the 1ynem 

fork -
impum -

cre&i
opea - opea a lie (or readia1 or writiag, or 

fork -
1ocbip&ir

dap -
,ocltet -
mknr-

pipe
admia -

addbib
catmu -

amult: chup or di1play lie 
amult-1a &le 

cribb111 - the card game 

pxref - Pucal 
colcrt - liter arol oatpai for 

•1atu. 
locate a procr&m lie iacladiag alia111 and path, ( 

- convert date ud time to ASCII. 
tip, 

vhaagap - virtuall1 "haagap" the 
gethHtid - get aaiqae ideatiler of 

gethonaame, 1etho1taame - get/aet ume of 
ho1hm - get a&mt of 

ho,tid - priat ideatiler or 
ho1taam1 - 11t or priai aam, of 

job,: priat 
aaa-i, 
YU - i1 

1&ei - priat 
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1ipetmuk - 11t 
whoami - di1pla1 ell'ecti'n 

chdir - chaa11 
getcwd - gei paiha&mt or 

geiwd - get 
motioa. 

cane, - 1creea faact1oa1 with "optimal" 
spline - iaterpol&te smooth 

coatiaae: 
bsaacube - view S

croa - clock 
iaetd - internet service, 

tpd - line printer 
routed - network routing 

re - comma.ad script for auto-reboot a.ad 
ftpd -

telaetd -
timed -
tftpd -

cop1 of this procen. • • • • • • 
cop1 etaad&rd output to ma.a1 ilea. 
core - form» of memory image file. 
core damp of the openting BYBtem. 
core imagai of ruaaiag procesau. 
core 1h.te with th» oa disk. • • • • • • 
co,, tu, uia, a.co,, atu, &ia.a2 - irigoaometric 
co,11, h.ah - hyperbolic function,. 
coaat. • ••••••••••• 
coni blocb ia a lit. . . . . . . 
cp - copJ ilea. • • • • • • • • • 
cpio - cop1 lie a~hive, ia ud oat. 
cpio - form» of cpio archin. 
cpio archi••· • • • • • • • • , • 
cpp - the C lugaage preproce11or. 
cruh - wh&i bppea1 who the •YA•• cruha1. 
cruh ualy1er. 
cruhe,. , • , •••• • • • , , 
creat - cre&te a aew lie. 
create & cop1 of thi, proca,. • , • 
crea\t a aune for a iempora17 lie. 
Cre&il a DIW ilt. , • • • • , • • 
create a aew ilt. • • • • • , • • 
creait & aew proce11. • • • • • 
create a pair of coaaecitd aockeil. 
create & tap lie. , • • , • • , 
create u eadpoiai for commaaic&tioa. 
create u erTOr ma11&ge file by ma1111ia1 C aoarce. 
cru.t, u iahrproce11 commaaicatioa chaaael. 
cru.tt ud admiainer secs ilea. 
create or extead bibliographic dat1b111. 
create the cat lie, for the muaal. 
crea\ioa auk. . . . . • . . • . 
creatioa mode mule. • • • • • • 
cribbap. , • , ••• , , • , • 
cribbap - the cud gune cribbllf. 
croa - clock daemoa. . • • • • • 
eroatab - table of tima to na periodic job,. 
cro11-refereace procrun. • • • • • , • • 
CRT pre'fiewiac. • • . • , . • • , • • • 
crypi - eacode/decode. , •••••••• 
crypt, aetke1, eacrypi - DES eacryptioa. • • 
ell• - a 1hell (commud iaterpre&er) witla C.like 
c,la oaly). which - • • • , • • • • • • • • • 
ct&p - cre&te & tag, file. • • • • • • • • • • 
ctime, localtime, gmtime, uctime, time1oae, dyai1e 
ca - coaaeci to a remote 111tem. 
carreat coatrol terminal. 
curreat laon. • • • 
current laon. • , • 
eurreni laon. • • • 
nrreai hon 111t1m. , • • 
carreai laon 111tem. • , • • , 
cumai job lin. • • • • • • • 
camat maclai111 a 1un work,tatioa. 
current machi111 a Y&X. • • • • 
carreat SOCS lie tditiDC acti'ritJ. 
carnai 1ipal muk. 
curreni u1trname. . . . , • , 
cumnt workia1 directory. 
carreat workinc directory. 
current working directory p&thaame. • , • , • 
cune, - 1creen fu11ctio111 witla "optimal" canor 
cunor motioa. 
cane .••• 
cycle in loop. 
D Sun logo. 
d&emon. 
daemon. 
daemon. 
daemon. 
da.emo111. 
DARPA Internet File Transfer Protocol server. 
DARPA TELNET protocol mver. • ••••• 
DARPA Time server. • •• , ••••••• 
DARPA Trivia.I File Transfer Protocol server. 

.. 

fork(SF} 
tee(!) 
core(S) 
11vecore{8) 
gcore{l) 
fsync(2) 
1i11(SM) 
1i11h(SM) 
wc(l) 
1um(l) 
cp(l) 
cp!o(l) 
cp1o(S) 
cpio(S) 
cpp(l) 
cruh(81) 
1111ly1e(8) 
cr11h(81) 
creat(2) 
forlc(SF) 
tmpa&m(SC) 
crut(2) 
open(2) 
forlc(2) 
1oclcetpair(2) 
ct&p(l) 
1oclcet(2) 
mbtr(l) 
pipe(2) 
admin(l) 
addbib(l) 
catmu(8) 
c,h(l) 
umuk(2) 
cribbage{II) 
cribbage{II) 
cron(8) 
cronta.b(6) 
pxref{l) 
colcrt(l) 
crypt(!) 
crypt(s) 
c1h(1) 
which(l) 
ctags(l) 
ctime(s) 
tip(lC) 
Yh&ngap{2) 
cetlao1tid(2) 
getho1t111me(2) 
laonnm(SF) 
••nid(l) 
•onaame(l) 
c,h(l) 
Hn(l) 
Y&X(l) 
,act(l) 
1ipetma1k(2) 
who&mi(l) 
chdir(2) 
cetcwd(SF) 

cetw~s) 
cunes SX) 
cune SX) 
1pliae(1G) 
csh(l) 
bsu11cube(II) 
cron(8) 
iaetd(8C) 
lpd(8) 
routed(8C) 
rc(8) 
ftpd(8C) 
telnetd(SC) 
timcd(SC) 
Utpd(SC) 
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eval: re-evaluate shell 
gprof - diaplay call graph profile 

prof - display profile 
Uya - terminal initialisation 

geUytab - terminal configuratioa 
hosts - host name 

networkl - network name 
phoDa - remote host pho11e Dumber 

printcap - printer capability 
protocol, - protocol Dame 

eerven - inet server 
aervicea - eervice aame 

termcap - terminal capability 
Dewaliua - rebuild the 

ttytype
dbmiait, fetch, store, delete, fimkey, natkey -

oct - Central 
brk, 1brk - ch&Dge 

null -
type, - primitive ayltem 

addbib - create or extend bibliographic 
roflbib - run of bibliographic 

1ortbib - mt bibliographic 
join - relatioul 

udp - IDtemet u,er 
date - di1play or 1et the 

geOimeofday, aettimeofday - get/aet 
. time, rtime - get 

cmtime, aectime, tim11011e, dyai1e - coDven 
rdate - Ht aystem 

getdate - coDvert time and 
touch - update 

idate, itime - retuna 
data but 111brouti1111. 

&db
dbx -

od - octal, 
tp

crypt - 111code/ 
ne1codo,1111decode - encode/ 

chdir - change 
chah - change 

tbcl - keyboard tran,latioa table format and 
eqnchar - 1pecial characte.r 

clo11-
dbminit, fetch, store, 

cclc - clans• tlae delta comm111tary of an secs 

delta - make a 
cdc - change the 

rmdel - remove a 
comb - combine secs 

colordemo, -
bdemo, -

meeg - permit or 
con1truct1. 

crypt, aetkey, encrypt -
whati, -

malladdr - mall addre11iDg 
remote - remote hoat 

close - delete a 
dup, dup2 - duplicate a 

getf1type, 1etf1ent, endfsent - get file aystem 
getfd - get the file 
getdtable1i1e - get 

dc-
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acceea -
aeeees -

file -
drum - paging 

data. 
data. 
data. 
data. • 
data baae. 
data. base. 
data baae. 
data baae. 
data base. 
data base. • •• , 
data base. 
data base. 
data b&1e. , , • • • • 
data ba1e for the m&il aliases file. • 
data baH of terminal type, by port. 
data ba,e aubroutinea. 
Data octal aerial card. 
data aegmeDt aise. 
data 1iak. 
data typea. 
d1tab11e. 
databue. 
databue. • •• , • 
databue operator. 
Datagram Protocol. 
date. • •....••.• 
date - diaplay or aet the date. 
date and time. • •••••• 
date &11d time. • • • • • • • • • 
date and time to ASCII. etime, localtime, 
date from a remote hoat. • • • • • 
date from ASCII. • • • , • • , • • • • • 
date lut modified of a file. • • • • • • 
date or time in DUmerical form. • • • 
dbminit, fetch, store, delete, fimkey, natkey -
dbx - debugger. • • • • • • • • • • • • • 
de - deek calculator. , , • • • • • • • • • • 
dcheck - file ay.tem directory conaiatency check. 
dd - convert ud copy a file. 
debugger. • •••••••• 
debugger. • • , • , , , 
decimal, ha, ucii dump. 
DEC/mag tape format,. , 
decode. • .••••.••••.• • • • 
decode a binary file for tran1mi11ion via mail. 
default: catchall clauae in ,witch. 
default directory. , 
default login ahell. 
default table. 
definition, for eqD, 
delete a deacriptor. • • • • • • • • • • • 
delete, fimkey, natkey - data bue 1Ubroutinea. 
delta. . •.• ., .............. . 
delta - make a delta (change) to an secs file. 
delta (ch&11ge) to an SCCS file. • ••• 
delta commentary of an SCCS delta. 
delta from an SCCS file. • • • • • 
deltu. , • , • , , •• • , , , • 
demonstrate Sun Color Graphics Display. • • 
demonstrate Sun Monochrome Bitmap Display. 
deny me11agea. • • • • • • , • • • • 
derol - remove nrol, troB', tbl and eqn 
DES encryption. • • • • • 
deacribe what a command is. 
de1criptioa. • • • • • • . • • • 
deacription file. • • • • • • 
descriptor. • • • • • • • • 
descriptor. • • • • • • • • • • • • • 
descriptor file entry. /getfsspec, getfsfile, 
descriptor of an external unit number. 
descriptor table 1i1e. 
desk calculator. , • • • • • 
determine accessability of a file. 
determine accessibility of file. 
determine file type. 
device. • ........ . 

- ix -

Permuted lndez 

csh(l) 
gprof(l) 
prof(l} 
ttya(s) 
gettytab(S) 
hosta(S} 
networke(S} 
phonea(s) 
printcap(S) 
protocols(S) 
aerven(S} 
aervicea( 6) 
termcap(S} 
newaliaaes(S} 
ttytype(S) 
dbm(3X} 
oct(4S} 
brk(2) 
null(4) 
typee(6) 
addbib(l) 
roBbib(l) 
aortbib(l} 
join(l) 
udp(4P} 
date(l) 
date(l) 
gettimeofday(2) 
time(3C} 
ctime(3} 
rdate(s) 
getdate(S} 
touch(l) 
idate(SF} 
dbm(SX} 
dbx(l) 
dc(l} 
dcheck(S} 
dd(l) 

ad*) dbx 1) 
od(l 
tp(6) 
crypt(l) 
uuencode(lC} 
cah(l) 
chdir(SF} 
chsh(l) 
tbd(6) 
eqncha.r(7) 
close(2} 
dbm(3X} 
cdc(l} 
delta(l) 
delta(l) 
cdc(l) 
rmdel(l} 
comb(l) 
colordemoe(6} 
bdemos(6} 
meag(l) 
derofl'(l) 
crypt(3) 
whatis(l) 
maJla.ddr(7} 
remote(S) 
close(2) 
dup(2) 
getfsent(3} 
getfd(3F) 
getdtablesise(2) 
dc(l) 
access(3F) 
access(2) 
file(t) 
drum(4) 
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fold - folcl long li11es for bite width output 
ioctl - co11trol 

ew&poll - add & ewap 
1W&po11 - ,pecify additio11al 

lmia, lmu, dlmin, 
lmia, lmu, 

package. 
dm11g - collect 1yatem 

ratfor - ratioaal Fortran 

dil
difS-3-way 

device. • • • • • • • • • • • • •• 
device. • • • • • • • • • • • • • • • 
device for interleaved p&ging/1wappi11g. 
device for pagi11g ud 1wappi11g. 
di - report free disk space on ile 1yatem1. 
dlmu, i11mu - return extreme valu•. • • • • 
dlmi11, dlmu, i11mu - return extreme Y&lue1. 
diac - Ge11er&l-purpo11 1t&Dd-alo11e utility • • • 
diagaonic m•1age1 to form error log. • • • • • 
dialed. • • . • . . . . • . • • • . • • • • 
dil - dilerential lie ud directory comparator. 
dilS - 3-way dilere11tial lie comp&ri1011. 
dilerential lie &Dd directory compamor. 
dilerutial lie comp&ri10a. 
dir - format of diredorin. 

dir - format of directori11. 
rm, rmdir - remove (unlink) Iii• or · directori11. 

rmdir, rm - remove (unlink) directori11 or 1111. 
cd - chuge worki111 directory. 

chdir - chu1e current workin1 dinctory. 
chdir - chuge def&11lt dinctory. 

chroot - chuge root directory. 
cd: change dinctory. 

chdir: ch&Dge dinctory. 
11tcwd - 1• pathname of current worki111 dinctory. 

11 - li1t co11teat1 of diNctory. 
mkdir - make a directory. 

1cudir, alphuon - ,cu a directory. , , , , , , , 
uuclea11 - uucp 1pool directory dean-up. 

dil - dilerential lie aad directory comparator. , • 
dcheck - lie 1ynem directory co111i1te11cy check. 

unlink - remo•e directory entry. 
unlink - remo•e a dinctory entry. , • • • • 

mkdir - make a directory lie. 
rmdir - remove a dinctory lie. 

pwd - print worlcia1 directory aame. , • , , , 
n&ddir, telldir, 1eekdir, rewiaddir, cloaedir - directory operatioaa. opendir, • • • • • 

s•wd - s• curre11t workins directol'J' patbame. 
popd: pop ,hell directory lt&ck. , , • , , , , 

pu1hd: pu1h ,hell dirtctory stack. • • • • , • 
1etquota - eaable/ di,able quot11 oa a file 1yatem. 

uhuh: discard command hash table. 
unaet discard ,hell variables. • • • 

bk - line di,cipline for machine-machilll communicatioa. 
- ayachroniH a lie'• in-core 1tate with that 011 diet. feync • • • • • , , 

nd - aetwork disk control. • • • • • 
dkio - seneric disk control operatioaa. 

ip - Disk driver for. lnterphue 2180 SMD Disk Controller. 
1d - Diak driver for Adaptec ST-liOf Diak Controllen. 

x7 - Diak driver for Xylogic1 SMD Di1k Controllen. 
ad - network diek driver. • • • • • • • • • • 

1d - Diak driver for Adaptec ST-60G Diak Co11tr0D1n. 
Controller. ip - Disk driver for lnterphue 2180 SMD Disk • • • 

xy - Di,k driver for Xylogic1 SMD Diak Controllen. 
quota - m&aipulate di1k quota,. • • • • • • • 

di - repon free diet apace 011 lie eyatem1. 
du - aummari11 di1k u1age. • • • , , • 

- reboot/halt the ay1tem without checkins the di1k1. futboot, fanhalt •• 
mount, umouat - mount &11d di1mou11t lie ay1tem. • • 

error - &11aly11 &11d di1pene compiler error me11age1. 
bdemo, - demo111trate Sun Monochrome Bitmap Di1play. 

cat - coacate111te &11d di1pl1y. • , • • • 
colordemo1 - demonstrate Sun Color Graphic, Di1play. • • • • • 

raia - aaimahd raindrop, di1play. • • • • • 
arp - &ddra1 raolutioa display and control. 

cal - display calendar. • • • • , 
gprof - display call graph profile data. 

snake, 1D1core - display chue game. • • • • , 
vi - screen oriented (visual) display editor bued on ex. • • • 

whoami - display elective current useraame. 
umuk: change or display ile creation muk. 

head - display lint few lines of ,pecilied lil11. 
perfmon - graphical display of general 1yatem natinics. 

date - display or ,et the da.te. 
prof - display prolile data. 

worms - animate worms on a. display terminal. 

fold(!) 
ioctl(2) 
IW&poll(2) 
ewapo11(8) 
df(l) 
ruge(SF) 
ruge(SF) 
diag(81) 
dmag(B) 
ratfor(l) 
ditr(l) 
dilfs(l) 
ditr(l) 

diff~l) 

!
. 5 

di 6 
1 

rmdir(l) 
cd(l) 
chdir(2) 
chdir(SF) 
chroot(2) 
cah(l) 
cah(l) 
g~cwd(SF) 
11(1) 
mkdir(l) 
,cudir(S) 
uucleu(BC) 
ditr(l) 
dcheck(B) 
unlink(2) 
.alink(SF) 
mkdir(2) 
rmdir(2) 
pwd(l) 
directory(&) 
lffwd(8) 
c1h(l) 
csh(l) 
aetquota(2) 
c1h(l) 
c1h(l) 
l>k(4) 
f1ync(2) 
11d(8C) 
dkio(4S) 
ip(4S) 
1d(4S) 
xy(4S) 
ad(4P) 
1d(4S) 
ip(4S) 
xy(4S) 
quota(2) 
df(l) 
du(l) 
fa,t boot(B) 
mount(B) 
error(!) 
bdemol(&) 
cat(l) 
colordemol(&) 
rain(&) 
arp(BC) 
cal(l) 
gprof{l) 
1nake{&) 
vi(l) 
whoami(l) 
c1h(l) 
head(!) 
perfmon(l) 
da.te(l) 
prof(!) 
worm,(&) 
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tail - display the last part of a file. • • • • • • • • • 
hypot, cab, - Euclidean distance. • • • • • • • • • • • • • • • • • • 

dkio - generic dislt control operations. , • , • • 
error log. dmesg - collect system dia.gnoatic messa.ges to form 

refer - bd and insert literature references in documents. • • • • • • • • • , • 
trol - typeset or format documents. , • • • , • • • • • • 

w - who i1 on and what they are doing. • • • • • • • • • • , , • • 
1hutdown - shut down part of a full-duplex connection. 
1hutdow11 - close dow11 the 1ystem at a give11 time. • 

dr&w - inter&ctive gr&phica dra.wing. 
gra.ph - draw a graph. 

draw - interactive graphic, drawing. • • • • • 
arithmetic - provide drill i11 number fact,. 

ar - Archive 1/4 inch Streaming Tape Drive. 
tm - tapemuter 1/2 inch tape drive. 

nd - network di1k driver. 
pty - p,eudo terminal driver. 

H - silog 8630 sec serial comunication1 driver. • • • • , , 
,d - Diak driver for Adaptec ST-606 Diak Controllen. 
ip - Diak driver for lnterphase 2180 SMD Diak Controller. 

co111 - driver for Sun console. • • • • • • • • , • 
Controller. at - Driver for Sysgen SC 4000 (Archive) Tape • • 

xy - Diak driver for Xylogica SMD Disk Controllen. 
adjace11tscree111 - notify the window driver of the phyaical relationships of screens. 

term - terminal driving tables for nroll'. 
term - terminal driving tables for nroll'. 

drum - paging device. 
du - summarise disk u1age. 

dump - incremental file system dump. • • • • • • • • 
od - octaJ, decimal, hex, ucii dump. • • • • • • • • • • • 

dump - incremental &.le system dump, 
dump, dumpdatea - incremental dump format. 

dumpf1 - dump file system information. • • • • • • • 
dump, dumpdate1 - incremental dump format. • • • • • • • • • • • • • 

e&vecore - eave a core dump of the operating ayatem. • • • • , , • 
kgmon - generate a dump of the operating ayatem', profile bull'en. 

dump, dumpdatea - incremental dump format. 
dumpf, - dump file l)'lltem information. 
dup, dup2 - duplicate a descriptor. 

dup, dup2 - duplicate a dacriptor. 
abutdowa - ,hut dowia part of a full- duplex connectioia. , , , • • • , • • 

dup, dup2 - duplicate a descriptor. • • • , • • • 
ctime, loc:altime, gmtime, uctime, time1one, dyaise - convert date and time to ASCII. 

ec - 3Com 10 Mb/a Ethernet interface. 
echo - echo arguments. 

echo: echo argument,. , , • • • • , • 
echo - echo arguments. • • • • • , • • 

echo: echo argument,. , , • , , , , 
ecvt, fcvt, gcvt - output conversion. 
ed - text editor. , • , • , , • 

end, etext, edata - la.at locations in program. 
ex, edit - text editor. 

vipw - edit the puaword &.le. 
1ad - print current SCCS &.le editing activity. 

ed - text editor. 
ex, edit - text editor. 

Id - link editor. 
1ed - stream editor. 

view a lie without changing It using the vi vi1ual editor. vi -
vi - screen oriented (visual) di,play editor based on ex. 

a.out - assembler and link editor output. 
whoami - display ell'ective current usemame. 

eetregid - ,et real and ell'ective group ID. 
aetreuid - set real and ell'ective user ID's. 

vfork - epa.wa aew proce11 in a virtual memory efficient way. 
grep, egrep, fgrep - 1ea.rch a file for a pattem. 

insque, remque - insert/remove element from a queue. 
aoelim - eliminate .1011 from nroff input. 

else: alterna.tive comma.nds. 
tektool - Tektronix 4014 terminal emulator tool. . • • • • • • 
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en - Sun 3 Mb/s experimental Ethemet interface. 
setquota - enable/disable quota.a on a &.le aystem. 

uuencode - format of an encoded uuencode file. • • • • • . • • • • 
crypt - encode/decode. • • • . • • • • • . • . • • 

mail. uuencode,uudecode - encode/decode & bina.ry file for transmission via. 
crypt, 1etkey, encrypt - DES encryption. • • • • • • • • 

- xi -

Permuted /ndez 

ta.il(l) 
hypot(3M) 
dkio(4S) 
dmesg(S) 
refer(l) 
troff(l) 
w(l) 
shutdown(2) 
shutdown(8) 
dra.w(6) 
gra.ph(lG) 
draw(6) 
arithmetic(6) 
ar(4S) 
tm(4S) 
nd(4P) 
pty(.f) 
1s(4S) 
sd(4S) 
ip(4S) 
cons(4S) 
st(4S) 
xy(4S) 
adjacentscreena( 1) 
,term(6) 
term(6) 
drum(.f) 
du(l) 
dump(S) 
od(l) 
dump(8) 
dump(6) 
dumpfs(s) 
dump(6) 
savecore(S) 
kgmon(8) 
dump(6) 
dumpfs(8) 
dup(2) 
dup(2) 
ahutdown(2) 
dup(2) 
ctime(3) 
ec(4S) 
echo(l) 
c1h(l) 
echo(l) 
c1h(l) 
ecvt(3) 
ed(l) 
end(3) 
ex(l) 
vipw(8) 
sa.ct(l) 
ed(l) 
ex(l) 
ld(l) 
1ed(l) 
view(l) 
vi(l) 
a.out(6) 
whoa.mi(l) 
1etregid(2) 
setreuid(2) 
vfork(2) 
grep(l) 
insque(3) 
soelim(l) 
csh(l) 
tektool(l) 
en(4S) 
1etquota.(2) 
uuencode(6) 
crypt(l) 
uuencode(lC) 
crypt(3) 
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Permuted /nde• 

crypt, aetkey, encrypt - DF.S 
m&ltekey - generate 

ICCI - front 
logo11t: 

/ getf11pec, cetf1file, getf,type, ,etfaent, 
getgrent, getgrgid, getgrnam, 1etgrent, 

gethoat byaddr, cethoat byname, 1etho1tent, 

gebetent, getnetbyaddr, getnetbyname, 1etnetent, 
,ocke& - create a.a 

getprotobyaumber, getprotobyname, 11tprotoeat, 
getpwent, getpwuid, getpwnam, 1etpweat, 
geteervbyport, getaervbyname, 1et11rvent, 

number - convert Arabic numeral• to 
uend, xget, 

nliat - get 
endfeent - get file 1yatem dacriptor file 

getgrnam, aetgrent, endgrent - get group file 
aetho1tent, endhoatent - get network hon 

getnetbyna.me, ,etnetent, endnetent - cet network 
aetprotoent, endprotoent - get protocol 

getpwnam, aetpwent, endpwent - get pu,word file 
11t111Tent, endaervent - get 111Tice 

1yaloc - malte 1yatem log 
11nlink - remoYe directory 

Hlink - remon a. directory 
execl, exeCY, execle, execlp, execvp, 

1eteaY: aet Yariable ia 
eaviroa - u1er 

printen - print out the 
1untool1 - the Suntool1 window 

t,a - eltabli1h terminal ch&racteri,tic, for the 
cetenY - value for 
un,etenY: remoYe 

geten - get val111 of 
eqnchar - special character deliaition, for 

dtrof - remove nrof, trof, tbl a.ad 

liaemod, apace, cloeepl - graphic•/ openpl, 
perror, ay1_errli1t, 1ya_nerr, 

menage,. 
dmac - collect ay1tem dia.po1tic me11a.ga to form 

mkltr - create a.a 
error - analyse and di1pene compiler 

perror, 1ya_errli1t, ay,_aerr, errao - 1yatem 
perror, gerror, ierrao - get 1yatem 

intro - introduction to 1y1tem call, a.ad 
eyac:c - modiled yac:c: allowinc much improved 

,pell, 1pellin1 1pellout - llnd 1pellin1 
cha.11-Try to 

111.vironmeat. t1tt -
end, 

ec - SCom 10 Mb/1 
ea - Sun S Mb/1 experimental 

hypo,, c:ab, -
for, c:a1t, if, while, :, ., break, c:ontiaue, cd, 

expr
eva.l: re

history: prin, hiltory 
- screen oriented (visual) display editor bued on 

lpq - spool queue 
/caae, if, while, :, ., break, continue, cd, eval, 

execute a file. 
exed, execv, 

execl, execv, execle, 
eticky

execl, execv, execle, execlp, execvp, environ -
execve -
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encryption. • ••••••••••••• 
encryption key. • • • • • • • • • • • • • • 
end, etext, eda.ta. - last locations in program. 
end for the .SM SCCS subsystem. 
end aeuion. • •••••••••• • ••• 
end: terminate loop. • • • • • • • • • • • 
endC.ent - get file 1ystem descriptor lie entry. 
endgrent - get group file entry. • • • • • • 
eadho,tent - get network ho1t entry. gethoatent, 
endif: terminate conditional. • • • • • 
endaetent - get network entry. • • • • • • 
endpoint for c:ommuaicatioa. • • • • • • • • 
endprotoent - get protocol entry. getprotoeat, 
endpwent - cet p111word file entry. • • • 
endaervent - get aervice entry. get,ervent, 
endaw: terminate nritch. 
Engli1la. • • • • • • • • • • • • • • • 
enroll - aecret m&il. • • • • • • • • • • 
entrie1 from aa.me list. • • • • • • • • • 
entry. /getf11pec, getfafile, cetfltype, 1etf1ent, 
entry. getgrent, cetgrgid, • • • • . . • • • 
entry. gethostent, getho,tbyaddr, ge&ho1tbyaame, 
entry. cetnetent, cetnetbyaddr, • • • • • • • 
entry. /cetprotobynumber, cetprotobyaame, 
entry. cetpwent, getpwuid, ••••••.•. 
entry. 1etae1Tent, getee1Tbyport, getlel'Ybyname, 
,atry. . •••••.•• 
entry. • • . • • • , •• 
,atry. . . . • . • . •• 
environ - execute a. lie. 
environ - 11,er environment. 
environment. 
environment. 
environment. 
environment. 
environment. • • • 
environment name. • • 
environment va.ria.bte,. 
environment Yariable1. 
eqa. • •• , . , . 
eqa coa1truct1. • • , • • 
eqa, neqn, checkeq - typeset ma.them&tica. • 
l!!qnc:har - 1pecial cha.n.cter definition, for eqn. 
erue, la.be!, line, circle, arc, mon, cont, point, 
errao - 111tem error ma11ge1. . . . • . 
error - a.aalyse a.ad di1pene compiler error 
error log. • ••• , ••••••••• 
error me11age lie by mu1a.cinc C 1ource. 
error me111ge1. 
error me11a.ge1. 
error me11a.ge1. 
error numben. 
error ncoTery. , , , 
erron. , . . •• 
11cape to killer robot,. , • , • • • • , 
11tabli1h terminal cha.racteri1tic1 for the 
etext, edata. - lut location, ia procram. 
Ethernet interface. , • , • • • • • , 
Ethernet interface. , • • • , • • • • 
Euclidean di1tanc:e. , • • , , • • , • , • • • 
eYa.1, exec:, exit, export, login, newgrp, read,/ 111., 
eY&I: re-na.luate ,hell da.ta.. • , , • • • • • • 
eY&luate a.rgumentl u a.n expre11ioa. 
eY&lua.te ,hell da.ta.. 
eYent li1t. , • , , , 
ex. vi •••••• 
ex, edit - text editor. 
examination program. • • , • • • • 
exec, exit, export, logia, newgrp, read, rea.doaly,/ 
exec: overlay ahell with apecified command. • • 
execl, execv, execle, execlp, execvp, environ -
execle, execlp, execvp, environ - execute a file. 
execlp, execvp, environ - execute a file. 
executable file, with peniatent text. 
execute a file. 
execute a file. • • • • • • • • • 

crypt(3) 
makekey(B) 
end(3) 
1ccs(l) 
cah(l) 
cah(l) 
getfeent(S) 
getgrent(3) 
gethoatent(3N) 
ceh(l) 
getnetent(3N) 
1ocltet(2) 
getprotoent(3N) 
getpweat(S) 
getaervent(SN) 
c1h(l) 
aumber(S) 
xaend(l) 
alist(3) 
cetfaent(3) 
cetcrent(3) 
getho1tent(SN} 
cetneteat(SN} 
getprotoent(3N) 
getpwent(3) 
gehernnt(SN) 
1yalog(l) 
ualink~2) 
Hlink SF) 
execl(S 
enviroa(6) 
c1h(1) 
environ(6) 
printeu{l) 
nntoob( 1) 
taet(l) 
getenv(3) 
c1h(l) 
getenv(SF) 
eqncha.r(7) 
derof{l) 
eqn(l) 
eqncha.r(7) 
plot(3X) 
perror(3) 
error(l) 
dmeag(S) 
mbtr(l) 
error(l) 
perror(S) 
perror(SF) 
intro(2) 
eyacc(l) 
1pell(l) 
chue(II) 
taet(l) 
end(S) 
ec:(48) 
en(4S) 
bypot(3M) 
1h(l) 
cah(l) 
expr(l) 
cah(l) 
csh(l) 
vi(l) 
ex(l) 
lpq(l) 
1h(l) 
cah(l) 

execl{S) 
execl 3) 
execl 3) 
1ticky(8) 
execl(S) 
execve(2) 
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0 
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a.larm
syatem

repeat: 
a.t

lutcomm - ,how lut commands 
aux - anix to anix command 

acct
aleep - aaspend 
aleep - aaapend 
aleep - 1u1pend 

monitor, monatartup, moncontrol - prepare 
pxp- Puc&I 

rexecd - remote 
profil -

pix - Pa.acal interpreter and 
file. execl, 

exec!, execv, execle, execlp, 
link, eymlnk - m&ke & link to an 

tuner. - tune up an 

pending output. 

/if, while, :, ., break, continue, cd, eva.l, exec, 
bre&bw: 

break: 
log&rithm, power, aquare root. 

glob: filena.me 
exp&nd, unexpa.nd -

vena. 
en - Sun 3 Mb/a 

adventure - an 
frexp; ldexp, modi - aplit into mantina and 

exp, log, loglO, pow, aqrt -
/while, :, ., bruk, continue, cd, ev&I, exec, exit, 

expr - eva.luate argument& u an 
re_comp, re_exec - regular 

addbib - cre&te or 
getfd - get the ·file deacriptor of an 

1trinp. xatr -
recovery. 

ioinit - change 
tel011, tread, twrito, trewin, t1kipf, tatate -

function,. 
eipal - eimplified aoftware 1ignal 

1igvec - aoftw &re 1ign&I 
arithmetic - provide drill in number 

p1tat - print 1yatem 
true, 

inet - Internet protocol 
without checking the di1b. 

the di1b. futboot, 
abort - generate a 

trpfpe, fpecnt - trap and repair floating point 
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chmod, 
chown, 

ecvt, 
fopen, freopen, 

ferror, 
inquiriea. 

baae aubroutinea. dbminit, 
head - displa.y lint 

(close, 
bcopy, bcmp, bsero, 

getc, 
atream. getc, getchar, 

execute a aubroutine after a apecified time. 
execute a UNIX command. 
execute comma.nd repea.tedly. 
execute comma.nda &t & later time. 
executed in reverse order. 
execution. • ••••• 
execution accounting file. 
execution for an interval. 
execution for an interval. 
execution for interval. 
execution profile. • • 
execution profiler. 
execution aerver. 
execution time profile. 
executor. . • • • • • • • • • • •••• 
execv, execle, execlp, execvp, environ - execute a. 
execve - execute a file. 
execvp, environ - execute a file. 
exiating file. • • • • • • • • 
exiating file ayetem. • • • , • 
_exit - terminate a process. 
exit - terminate a proceH after Buahing any 
exit - termina.te proceaa with Ilia.tu,. • 
exit, export, login, newgrp, rea.d, readonly, sfA,,/ 
exit from nritch. • • • • • • • • • • 
exit: le&ve ahell. • • • • • • • • • • 
exit while/fore&ch loop. • • • • • • • 
exp, log, loglO, pow, aqrt - exponential, 
expa.nd argument liat. • ••••••• 
exp&11d tab1 to apacea, and vice vena.. • • 
expand, unexp&nd - expand ta.bi to apace,, &nd vice 
experimental Ethernet interface. 
expire - remove outda.ted new, article,. 
exploration game. . . . . . • . . • 
exponent. , ••• , •• , ••••• 
exponenti&l, log&rithm, power, aqua.re root. , , 
export, login, newgrp, read, readonly, ,et, ahift,/ 
expr - evaluate argumenta a, an expresaion. 
expreHion. • • , • • • • • 
expresaion handler. • • • • • • • • • • • 
extend bibliogra.phic da.t&b&ae. • • • • • • • 
external unit number. • •••••••••• 
extra.ct atringa from C programs to implement aha.red 
eyacc - modified yacc allowing much improved error 
177 - FORTRAN,77 compiler. • ••••••• 
177 1/0 initialisation. • • • • • • • • • • • • 
177 tape 1/0. topen, • • • • • • • • • • 
faba, Boor, ceil - abaolute value, Boor, ceiling 
facilities. · 
facilities. • • , ••••• 
fact,. . ..•..... 
fact,. • ••••••• 
falae ·- provide truth values. 
falae, true - provide truth values. 
family. , ••••••••• , • ••• 
fa1tboot, futhalt - reboot/halt the syatem • • 
fasthalt - reboot/ha.It the aystem without checking 
fault. • •••• , •• • • • , • • • • 
faults. , • • • , • • • • • • • • • • 
fbio - general propertiea of frame bufl'en. 
fchmod - change mode of file. • • • • • 
fchown -- change owner and group of a file. 
fcloae, mush - cloae or flush a stream. 
Centi - file control. • • • • • • • 
fcntl - file control options. • • • • • • • 
fcvt, gcvt - output convenion. • • • • • 
fdopen - open a stream. • • • • • • • • 
feof, clearerr, fileno - stream status inquiries. 
(error, feof, clearerr, fileno - atream statua • 
fetch, ,tore, delete, fi111tkey1 nextkey - da.ta. 
few lines of specified files. • 
mush - close or Bush a stream. • • • • • 
fFs - bit and byte string operations. • • • 
fg: bring job into foreground. • • • • • 
fgetc - get a character from a logical unit. 
fgetc, getw - get character or integer from 
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Permuted /ndez 

a.la.rm(3F) 
system(3F) 
csh(l) 
at(l) 
lutcomm(l) 
uux(lC) 
acct(5) 
sleep(l) 
aleep(3F) 
sleep(3) 
monitor(3) 
pxp(t) 
rexecd(8C) 
profil(2) 
pix(l) 
execl(3) 
execve(2) 
execl(3) 
link(3F) 
tunefs(8) 
ex!t(2) 
ex1t(3) 
exit(3F) 
ah(l) 
cah(l) 
csh(l) 
csh(l) 
exp(3M) 
cah(t) 
expand(t) 
expand(l) 
en(4S) 
expire(8) 
a.dventure(6) 
frexp(3) 
exp{3M) 
ah(l) 
expr(l) 
expr(l) 
regex(3) 
addbib(l) 
getfd(3F) 
xstr(l) 
eyacc(l) 
177{1) 
ioinit(3F) 
topen(3F) 
Boor(3M) 
signa.1(3) 
sigvec(2) 
arithmetic(6) 
pstat(8) 
true(l) 
fa.lse(l) 
inet(4F) 
fast boot(8) 
fastboot(8) 
abort(3) 
trpfpe(3F) 
fbio(4S) 
chmod(2) 
chown(2) 
fclose(3S) 
fcntl(2) 
fcntl{5) 
ecvt(3) 
fopen(3S) 
ferror{3S) 
ferror(3S) 
dbm(3X) 
hea.d(t) 
fclose(3S) 
bstring(3) 
csh(l) 
getc(3F) 
getc{3S) 
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Permutetl fntlea 

get,, 
grep, egrep, 

&eceH - determine &eceSBibility of 
1ecea1 - determine acceeubility of a 

acct - execution accounting 
ehmod, fchmod - change mode of 

chmod - change mode of a 
chowa, fchowa - change owner and group of a 

eolrm - remove column, from a 
core - format of memory imace 

ereat - create a new 
1ouree: read commands from 

ctag, - create a tap 
dd - convert and copy & 

delta - m&ke a delta (change) to an SCCS 
exeev, exeele, exeelp, execvp, environ - execute a 

a:eew - execute a 
- apply or remove an advisory Ioele on an open 

fpr - print Fortran 
get - get a venion of an SCCS 

group - group 
link - make a hard link to a 

link, 1ymlnk - make a link to u existing 
mkdir - make a directory 

mknod - make a 1pecial 
mknod - build 1pecial 

more, page - brow11 through a text 
- rebuild the data bue for the mail aliu11 

opea a lie for reading or writing, or create a new 
pund - punord 

pn - print an SCCS 
remote - remote hon de1cription 

rename - chance the name of a 
rename - rename a 

rn - revene line, of a 
rmdel - remove a delta from &a SCCS 

rmdir - remove & directory 
1ec1dil - compare two venion, of &a SCCS 

1celfile - format of SCCS 
1i11 - ,ise of &ll object 

printable 1tring1 in &a object, or other bin&ry, 
nm - nm and count block, in & 

aymlinlc - make 1ymbolie link to & 
tail - di1pl&y the lut part of & 

tmpaam - create a name for a temporary 
touch - update date lut modified of a 

uacet - undo ,. previou, get of &ll secs 
uniq - report repeated line, in & 

uuencode - format of an encoded uueneode 
val - validate SCCS 

vipw - edit the pueword 
vswap - convert a foreip font 

write, writev - write 011 & 

dil - dill'erential 
cpio - copy 

mk,tr - create aa error mee11ge 
dill'3 - 3-way dill'erential 

fcntl -
fcntl -

rep- remote 
umuk: change or display 

umuk-aet 
getfd - get the 

uet - priat current SCCS 
setfsent, endfseat - get file system descriptor 

getgrgid, getgraam, setgrent, endgreat - get group 
getpwnam, setpwent, endpwent - get pusword 

grep, egrcp, fgrep - 111rch a 
open - open a 

new1rc - informatioa 
aliuce - aliue, 

uuencode,uudecode - encode/decode & binary 
ar - archive (library) 

tar - tape archive 
which - locate a program 
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fget1 - get & 1triag from & stream. 
fgrep - aearch a file for a pattena. 
file. 
file. 
file. 
file. 
file. 
file. 
file. 
file. 
file. 
file. 
file. • • 
lie. 
file. • • 
file. exed, 
file. 
file. lock 
file. 
lie. 
lie. 
file. 
file. 
file. 
file. 
file. 
lie. . .. 
II,. n1w1liue1 
Iii,. opea -
11,. 
lie. 
11,. 
lie. 
lie. 
lie. 
11,. 
lie. 
11,. 
file. 
file. • • • • • • 
file. ,triap - fiad 
file. 
file. 
file. 
file. 
lie. 
file. 
lie. 
file. 
lie. 
file. 
file. 
file. • •••••••• 
Ille - determine file type. • 
file and directory comparator. 
file archivea in and out • 
file by mu11gin1 C ,ource. 
file comparison. 
file control. 
file control option,. 
file copy. 
file creation mule. • 
file creation mode mule. • • • . . • • 
file de1criptor of Ill extern&l 11Dit number. 
file editing activity. • • • • • • • • • • 
file entry. /getf11pec, getfsfile, getfstype, 
file entry. getgrent, • , • • • • • • 
file entry. getpwent, getpwuid, 
file for a pattern. • • • • • • • • • • , • 
file for reading or wnting, or create a new lile. 
file for re1dnew1(l) and ehecknews(t). 
file for aendmail. • • • • • 
file for tran1mi11ion via mail. 
file format. • •••••• 
file format. • • • • • • • • • 
file including ali11ce and paths (csh only). 

- xiv. 

gcta{3S) 
grep(l) 
aecesa(2) 
aece11(3F) 
aect(5) 
chmod(2) 
ehmod(3F} 
ehown(2) 
colrm(l) 
eore(5) 
ereat(2) 
cah(t) 
ctags(l) 
dd(l) 
delta(t) 
execl(3) 
execve(2) 
loek(2) 
fpr{t) 
gct(l) 
group(5) 
link(2) 
link(3F) 
mkdir(2) 
mknod(2) 
mknod(B) 
more(l) 
new11i11e1(8) 
open(2) 
p111wd(5) 
pn(l) 
remote(5) 
reaame(2) 
ren&me(3F) 
m(l) 
rmdel(l) 
rmdir(2) 
madif(t) 
,cafile(5) 
1i1e(t) 
,trings(t) 
,um(l) 
1ymlink(2) 
tail(l) 
tmpnam(3C) 
touch(!) 
ugct(l) 
aniq(l) 
uuencode(5) 
val(l) 
vipw(B) 
VIW&p(l) 
write(2) 
ilc(l) 
dif(l) 
epio(l) 
mkstr(l) 
dill'3(1) 
fcat1(2) 
fcntl(5) 
rcp(lC) 
cah(l) 
umuk(2) 
getfd(3F) 
,act(l) 
getfaent(3) 
getgrent( 3) 
getpwent(3) 
grep(l) 
open(2) 
aewarc(5) 
aliucs(5) 
uuencodc(lC} 
ar(5) 
tar(5) 
which(t) 
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faplit - split a multi-routine Fortna 
split - split a 

pmerge - pascal 
. mktemp - make a unique 

faeek, ftell - reposition a 
stat, l,tat, fst1t - get 

mtr, - construct a 
mkproto - construct a prototype 

mount, umount - mount or remove 
mount, umo1111t - mount and cli1mou11t 

newfa - construct a new 
eetquota - enable/cli1able quotas on a 

tunefs - tune up an exi1tin1 
repair. flck -

getf11ile, getfltype, setfaeat, eadfaent - get 
clcheck

clump - incremental 
hier

clumpf1 - clump 
quot - aummariae 

restore - incremental 
icheck -

mtab - mounted 
fl, inocle - format of 

df - report free cli1k ,pace on 
utime - aet 

utima - set 
uunad - eend I 

truacate, !truncate - truncate a 
ftp

ftpcl - DARPA lnteraet 
tftpcl - DARPA Trivial 

Ille - determine 
editor. vi - view a 

bueaame - ltrip 
glob: 

terror, feof, clearerr, 
Idalia - create and aclmiaiater SCCS 

checkDr - cheek nrof/trol 
cmp - compare two 

comm - ,elect or reject line, commoa to two sorted 
coalg - build 1yatem coaflguration 

cp - copy 
bcl- llncl 

1plit a multi-routiae Fortraa lie into iacliviclual 
head - cli1play lint few liaa of specillecl 

install - install 
MAKEDEV - make eystem 1pecial 

mv - move or rename 
•••• - USENET aet.work new, article, utility 

rmcllr, rm - remove (unlink) directories or 
10rt - 1ort or merge 

t• - copy standard output to maay 
what - icleatify the venioa of 

compact, uacompact, ccat - compre11 and uncompre11 
iaho - introcluctioa to 1pecial 

catmaa - create the cat 
feyac - eyachroaiae a 

rm, rmclir - remove (ualink) 
pr - print 

eticky - executable 
fstab - static information about the 

colcrt -
col -

plo& - graphic, 

refer -
llncl -
look-

maa - print out manual pagea; 
ttyaame, i11tty, ttyslot -

ttyaam, isatty -
lorder

binary, file. strinp -
invenecl index to a bibliography .br lookbib -

,pell, spellin, spellout -
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file into individual files. 
file into pieces. • • 
file merger. 
file name . 
file on a logical unit. 
file statu,. 
file 1ystem. 
file system. 
file system. 
file 1ystem. 
file system. 
file system. 
file 1ystem. • •••••••••••• 
file 1ystem coa1i1tency check and interactive 
file 1ystem deecriptor file entry. /getf11pec, 
file 1ystem directory con1iste11cy check. 
file 1y1tem clump. 
file 1yatem hierarchy. 
Ille syatem information. 
file 1yatem ownenhip. • , • 
file 1yetem re.tore. • • • • • 
file system storage co111istency check. 
file 1yatem table. 
Ille syatem volume. 
file system,. 
Ille timea. • •• , • 
file timee. • •••• 
file to a remote hoat. 
file to a specified length. 
file transfer program. • • • 
File Transfer Protocol server. 
File Transfer Protocol eerver. 
file type. • • , • • • • • • •• 
Ille without changing it uaing the vi visual 
fileume 1ffaxe1. • • • • • • • 
lllename expand argument list. 
llleao - ltream 1t1t111 inquiries. 
files. 
Ila. 
files. 
Ilea. 
Ila. 
Ila. 
11.. • ••• 
Ila. (split -
Ila. 
11 •. 
11 •. 
111 •• 
11 •. 
1111. 
11 •. 
11 •. 
1111. • •••• 
11111 and cat them. • • • 
fila aacl hardware 1upport. 
Ill• for the m11111al. • • • 
lie', in-core state with that on disk. 
Iii• or clirectoriee. • • • • • • • 
file(,), po11ibly in multiple column,. 
files with penistent text. 
fileaystem,. • •••••••••• 
filter nrol output f.or CRT previewing. 
filter revene paper motion,. • • • • • 
filten. • ..............• 
find - find files. • • • • • • • • • • • • • • 
find and insert liten.t ure referencee in documents. 
find file,. • , • • • • • • • • • • 
find linee in a sorted liat. • • • • • 
find manual information by keyword,. 
find name of a terminal. • • • • • • 
find name of a terminal port. • • 
find ordering relation for an object libn.ry. 
find printable strings in an object, or other • • 
find referencea in a bibliography. indxbib - make 
find spelling erron. • • • • • • • • • • • • • 

• xv -

Permuted lndez 

faplit(l) 
aplit(l) 
pmerge(l) 
mktemp(3) 
faeek(3F) 
at&t(2) 
mkf1(8) 
mkproto(B) 
mount(2) 
mount(B) 
11ewf1(8) 
setquota(2) 
tunefa(B) 
fack(B) 
getfaent(3) 
dcheck(B) 
dump(B) 
hier(7) 
clumpf1(8) 

• • quot(B) 
reatore(8) 
icheck(B) 
mtab(5) 
(1(6) 
df(l) 
utime(3C) 
utimes(2) 
uuaend(lC) 
truncate(2) 
ftp(tC) 
ftpd(8C) 
tftpd(8C) 
file{l) 
view(l) 
baaename(l) 
cah(l) 
ferror(3S) 
admin(l) 
checknr(l) 
cmp(l) 
comm(l) 
config(8) 
cp(l) 
fincl(l) 
faplit(l) 
head(l) 
inatall(l) 
makedev(8) 
mv(l) 
news(6) 
rmdir(l) 
sort(l) 
tee(l) 
what(l) 
compact(l) 
intro(4) 
catman(8) 
faync(2) 
rm(l) 
pr(l) 
aticky(8) 
fstab(5) 
colcrt(l) 
col(l) 
plot(lG) 
find(l) 
refer(l) 
find(l) 
look(t) 
man(l) 
ttyname(3) 
ttynam(3F) 
lorder(l) 
atringa(l) 
indxbib(l) 
apell(l) 
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Pem1uted /nde• 

fold - fold loag lias for 
head - display 

dbmiait, fetch, store, delete, 
i1h - play "Go 

•alue1. lmia, 
atreme •alues. 

trpfpe, fpecat - trap aad repair 
fptype - check a 

isiaf, iaD&a - tat for illdetermiaate 
opea Ile. 

f1111ctioa1. fabl, 
fab,, loor, coil - ab10l1te nhae, 

fclo111 ll11la - cloH or 
b1la

uit - termiaate a procen after 

device. 
fold

wwap - coaven a foreiga 
.roa,-

break: exit while/ 

fg: briag job iato 
TIWap - COllYtrt & 

idate, itime - retura date or time ill aumerical 
dm•g - coiled ll)'ltem di&gllOltic me11ag• to 

ar - archi•• (library) lie 
dump, dumpdat11 - illcremeatal dump 

tar - tape an:hive lie 
kbd - keyboard traa,latioa table 

iadeat - iadeat aad 
trol - typ11e$ or 

htable - coaven NJC ,taadard 
gettable - gn NJC 

1111eacode -
cpio
dir

f1, illode -
core-

1ccdle
tbl

tp - DEC/mag tape 
vfoat - foat 

1caaf, fscaaf, 11caaf -
priatf, fpriatf, 1priatf -

fmt - 1imple text 
arol-text 

ma - text 
·· · me - macro, for 

ratfor - r&tioaal 
fpr- priat 

fsplit - 1plit a multi-routiae 
iatro - iatroductioa to 

putc, fputc - write a character to a 
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177-
aclage. 
trpfpe, 

prilltf, 

uait. putc, 
putc, putchar, 

puts, 
bw - Sua black aad white 

fbio - gelleral propertie1 of 

df - report 
allocator. malloc, 

fopea, 
expoaeat. 

from - who is my mail 

bite width output device. • • • • • • • 
fim few liae, of apecified &lea. • • • • • 
fimkey, aextkey - dab baae Hbroutiaea. 
Fish". • • • • • • • • • . • • • • • 
fish - play "Go Fiall". • • • • • • • • 
lmax, dlmia, dlmax, iamax - fflura extreme 
lmia, lmax, dllmill, dllmax, illma.x - retura 
loatiag poiat fault,. • • • • • • • • • • • • 
11.oatillg poiat aumber. • • • • • • • • • • • 
llo&tillg poillt valuea. • • • • • • • • • • • • 
lock - apply or remove aa advi1ory lock Oil aa 
loor, ceil - ab1olute value, lloor, ceilla1 
lloor, ctilillg fuadio111. • • • • • • • • 
lu1la - 1111' output to a logical 11111,. 
l11h a 1tream. • • • • . • • • , • , • • 
lu1h output to a logical 1111it. , , , , 
lu11li1g aay pe1dia1 output. • • , • • 
fmt - 1imple text formatter. • , 
fold - fold loa1 lia11 for bite width output 
fold loa1 liatt for bite width output device. 
foa, lie. . • . . . • . . • • . • • • . 
foat format,. , •••• , , • , ••• 
fopea, freopea, fdopo - opea a atream. 
foreach loop. • • • • • , • • • 
foreach: loop over li1t of aam11. 
foregrouad. • • • • • , , • 
foreip foat lie. • • • • • • • 
fork - create a copy of thil proce11. 
fork - create a aew proce11. 
form. 
form error log. 
format. 
format. 
format. , , •• 
format aad default table. 
format C program 1ource. 
format documeatl. 

fold{l) 
, • • • head(l) 

dbm{SX) 
fi1h{8) 
lah(8) 
raa1e(SF) 
raage(SF) 
trpfpe(SF) 
lptype(SF) 
i1iaf(S) 
lloc~2) 
loo SM/ 
loo SM 
luah(sr . 
fclo11(SS) 
lu1h(SF) 
exit(S) 
lmt(l) 
lold(l) 
lold(t) 

, , VIW&p{l) 
vfoat(6) 
lopea(SS) 

:ti~~ 
a1aM 
91Wap{1) 
lork(SF) 
lork(2) 
idate(SF) 
dmag(B) 
ar(5) 
dump(6) 
tar(6) 
kbd(5) 

, • • , iadeat(l) 

format h11t table,. , • , 
, • trol(t) 

latable(B) 
1ettable(BC) 

. .. . . . 
format ho1t tablea from a ho1t . 
format of aa encoded uueacode lie. 
format of cpio archive. 
format of diredoriea. 
format of lie 111tem volume. 
format of memory image lie. 
format of SCCS file. 
format tabl11 for arol or trol. 
formaU. • .••••••• 
format,. . .••••••• 
formatted iaput coavenioa. 
formaUed output coavenioa. 
formatter. • • • • • • • • • • • • • • 
formattia1 aad typeaettiag. 
formattia1 macrOI. 
formattiag papen. 
Fonraa dialed. , • , • • 
rortraa file. • , , 
Fortraa Ile iato iadividual ilea. 
FORTRAN library fullctioa1. 
FORTRAN logical 1111it. 
FORTRAN-77 compiler. • , • • , 
fortuae - priat a raadom, hopefully iateratia1, 
fpecllt - trap ud repair loatillg poiat fault,. 
fpr - prillt Fortru file. • • • • • • • • • • • 
fpriatf, 1priatf - formatted output eoavenio~. • 
fptype - check a loatiag poillt aumller. • • • • 
fputc - write a character to a FORTRAN logical , , , , 
fputc, putw - put character or word Oil a stream. 
fpub - put a 1trillg Oil a stream. • • • • • 
f r&me buffer. • • • • • • • • • • • • • • 
frame bufen. • . • . • • • • • • . • . . • • • • • 
fread, fwrite - bulered biD&ry iaput/outpu\. 
free di1k ,pace oa file ll)'lteme. • • • • • • 
free, realloc, calloc, cfree, alloca - memory • 
!reopen, fdopea - opell a stream. • • • • • 
frexp, ldexp, modi - split iato JD&Dtisaa and 
from?. • • • • • • • • • • • • • • • • 

1111eacode{6) 
cpio(5) 
dir(5) 
11(5) 
core(5) 
1ccdle{6) 
tbl(1) 
tp(6) 
vfoat(6) 
1caaf(SS) 
priatf(SS) 
fmt(t) 
arol(t) 

=~~J 
ratfor(l) 
lpr(t) 
faplit(t) 
iatro(SF) 
putc(SF} 
177(1) 
fort1111e(8) 
trpfpe(SF) 
fpr(1) 
priatf(SS) 
fptype(SF) 
putc(SF) 
putc(SS) 
puta(SS) 
bw(4S) 
fbio(4S) 
fread(3S) 
df(l) 
malloc(S) 
lopen(SS) 
frexp{3) 
from(1) 
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ICCI - front end for the .SM secs subsystem. 
fs, inode - forma.t of file system volume. 

1ca.nf, facanf, Hca.nf - formatted input conversion. 
interactive repair. fsck - file 1ynem consistency check a.nd 

unit. fseek, ftell - reposition a. file on a. logical 
fseek, ftell, rewind - reposition a 1trea.m. 

individual files. {split - split a. multi-routine Fortra.n file into 
{stab - eta.tic informa.tion a.bout the filesystems. 

stat, lsta.t, fstat - get file stat us. , , • , , , • • • • , 
th&t on disk. fsync - synchronise a file's in-core sta.te with 

fseek, ftell - reposition a file on a. logical unit. 
f1eek, ftell, rewind - reposition a. stream. 
time, ftime - get date and time. • • • • • • • • 

rtp - file transfer prognm. • • • • • • • 
server. ftpd - DARPA Internet File Tra.nsfer Protocol 

truncate, ftruncate - truncate a file to a specified length. 
shutdown - shut down pa.rt of a. full-duplex connection. 

ga.mma - log ga.mma function. , , , , , 
fabs, Boor, ceil - absolute value, Boor, ceiling function,. 

intro - introduction to library function 
intro - introduction to compatibility library function,. 

intro - introduction to FORTRAN library function 
intro - introduction to ma.thema.tica.l libra.ry function,. 

intro - introduction to network library function,. 
jO, jl, jn, yO, yl, y;i - be11el function,. 

co,, tu, a1in, aco1, ata.n, atan2 - trigonometric function,. •in, 
,inh, cosh, t&nh - hyperbolic function,. 

cunea - screen function, with "optimal" cunor motion. 
frea.d, fwrite - bufered bina.ry input/output. 

adventure - a.n exploration game. 
monop - Monopoly game. 

snake, 1n1core - display chue game. 

Permuted ln4ez 

uca,(l) 
fs(5) 
1ca.nf(3S) 
fack(8) 
fseek(3F) 
fseek(3S) 
fsplit(l) 
fsta.b(5) 
ata.t(2) 
fsync(2) 
fseek(3F) 
fseek{3S) 
time(3C) 
ftp(lC) 
ftpd(8C) 
trunca.te(2) 
ahutdown(2) 
ga.mma.(3M) 
lloor(3M) 
intro(3) 
intro(3C) 
intro(3F) 
intro(3M) 
intro(3N) 
j0(3M) 
1in(3M) 
1inh(3M) 
cunes(3X) 
frea.d(3S) 
a.dventure(6) 
monop(6) 
1na.ke(6) 

trek - trekkie game. • • , • , • • • • • trek(6) 
worm - Play the growing worm game. . 

c&11field, cf1core1 - the 1olita.ire card game canfield. 
cribbage - the card game cribbage. 

ha.ngm111 - Computer version of the game hangman. 
backgammon - the game of backga.mmon. 

boggle - pla.y the ga.me of boggle. 
wump - the game of hunt-the-wumpus. 

gamma - log ga.mma function. 
gamma - log gamma function. • • • • • • 

itom, madd, m1ub, mutt, mdiv, min, mout, pow, gcd, rpow - multiple precision integer arithmetic. 
gcore - get core imagea of running proceHea. • • 

ecvt, fcvt, gcvt - output conversion. • • • • • • • • • • 
bulen. kgmon - generate a dump of the opera.ting system'• profile 

abort - genera.te a fault. • • • , • • 
adbgen - genera.te adb script. 

makekey - generate encryption key. 
ncheck - generate na.mea from i-numben. 

rand, 1ra.Dd - random number generator. • • • • • • • • • 
lex - geurator of lexical analysis programs. 

/iDitetate, aetstate - better random number generator; routines for changing genera.ton. • 
random number generator; routines for changing genera.ton. /•random, initsta.te, setsta.te - better 

dkio - generic diak control operations. , • • • • • 
perror, gerror, ierrno - get system error messages. • • 

getarg, iargc - return command line arguments. 
getc, fgetc ·- get a. cha.ra.cter from a. logical unit. 

integer from 1trea.m. getc, getchar, fgetc, getw - get cha.ra.cter or 
from stream. getc, getchar, fgetc:, getw - get cha.racter or integer 

directory. getcwd - get pa.thna.me of current working 
getda.te - convert time a.nd da.te from ASCII. 
getdtablesise - get descriptor ta.hie 1ise. 

getgid, getegid - get group identity. • • • • • • • , , 
getenv - get va.lue of environment va.ria.blea. 
getenv - va.lue for environment name. • • • 

getuid, geteuid - get user identity. • • • • • , • 
unit number. getfd - get the file descriptor of a.n external 

aetfsent, endfaent - get file system descriptor/ getfsent, getfsspec, getfsfile, getfstype, 
file system descriptor file/ getfaent, getfsspec, getfsfile, getfstype, 1etfsent, endfsent - get • 

- get file system descriptor &.le/ getfsent, getfsspec, getfs&.le, getfstype, 1etfsent, endfsent 
descriptor Ille/ getfeent, getfnpec, getfs&.le, getfstype, aetfsent, endfsent - get file system • 

getuid, getgid - get user or group ID of the ca.lier. . • 

Sun System Release 1.1 

getgid, getegid - get group identity. • 
,_ group file entry. getgrent, getgrgid, getgrna.m, setgrent, endgrent -
file entry. getgrent, getgrgid, getgrna.m, aetgrent, endgrent - get group 

- xvii -

worm(6) 
ca.n&.eld(6) 
cribbage(6) 
ha.ngma.n(6) 
ba.ckga.mmon(6) 
boggle(6) 
wump(6) 
ga.mm.a.(3M) 
gamma.(3M) 
mp(3X) 
gcore(l) 
ecvt(3) 
kgmon(8) 
a.bort(3) 
adbgen(8) 
ma.kekey(8) 
ncheck(8) 
ra.nd(3C) 
lex(l) 
ra.ndom(3) 
ra.ndom(3) 
dkio(4S) 
perror(3F) 
geta.rg(3F) 
getc(3F) 
getc(3S) 
getc(3S) 
getcwd(3F) 
getda.te(3) 
getdta.blesise(2) 
getgid(2) 
getenv{3F) 
getenv{3) 
getuid(2) 
getfd(3F) 
getfsent(3) 
getfsent(3) 
getfsent(3) 
getfsent(3) 
getuid(3F) 
getgid(2) 
getgrent(3) 
getgrent(3) 
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Permute, /n,e• 

eatry. getgreat, getgrgid, 

endholteat - get network host entry. gethosteat, 
aetwork hon eatry. gethoatent, gethonbyaddr, 

aethoateat, endho1tent - get aetwork hon entry. 

host. 
timer. 

get network entry. cetaetent, 
entry. getnetent, getnetbyaddr, 
eadnetent - cet network entry. 

arr. 

cetpid, 
,chtdulinc priority. 

protocol entry. cetprotoeat, cetprotobyHmber, 
endprotoeat - get protocol eatry. cetprotoent, 
1etprotoent, endprotoent - c• protocol entry. 

get panword Ile entry. 
entry. getpwent, cetpwuid, 

pu,word Ii.le entry. getpwent, 
re,ouee conaamptioa. 

utilisatioa. 

1emce entry. getee"eat, getHrvbyport, 
end11rwat - get eemce entry. getaerveat, 
eehervent, endee"ent - c• eemce entry. 

IOCkeh. 

time. 

caller. 
gek, ptclaar, fge$c, 

ndvi11-
1hatdowa - cloee dowa the 1y,tem at a 

aad time to ASCII. ctime, localtime, 
1,h - play" 

eetjmp, loae,jmp - aon-local 

craph - draw a 

gprof - diaplay call 
perfmon -

pte,t - atud aloae teat for the SH video 
colordemo, - demoaatrate SH Color 

draw - iateractive 
plot

cc- SH color 
arc, move, cont, point, linemod, ,pace, cloeepl -

plot-

vgriad -
chgrp - ch&Dge 

getpgrp - get procen 
killpg - send 1ipal to a proceae 

1etpgrp - ,et proceu 

getgroup1 - get 
initgroup1 - initialise 

1etgroup1 - eet 
group -

a-~tgrgid, getgruam, aetgreat, endgre11t - get 
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getgruam, 1etgrent, e11dgrent - get group Ii.le 
getgroup, - get group acce111 list. • • • • • 
getho1tbyaddr, gethostbyname, 1ethoatent, 
gethostbyname, eethoetent, endhostent - get 
gethostent, gethoatbyaddr, gethostbyname, 
gethoatid - cet unique ide11tilier of current host. • • 
gethoatname, 1ethoat11ame - get/1et name of current 
getitimer, ,etitimer - get/1et value of i11terval 
getlog - get u11r'1 logia name. • • • • • • • • • • 
getlogia - get login name. • • • • • • • • • • • • 
ce&aetbyaddr, cetnetbyname, 1etaetent, eadaeteat -
getnetbyaame, eetaeteat, e11d111te11t - get network 
cetaeteat, getaetbyaddr, getnetbyaame, setaetent, 
getopt, optarg, optiad - get option letter from 
getpageai11 - get IJ'Stem pap 1i11. 
getpu1 - read a pa11word. • ••••• 
cetpeeraame - cet 11ame of conaectod peer. 
cetpgrp - pt procea, cro11p. • • • • • • 
cetpid - get proce11 id. • • • •• • • • 
getpid, getppid - pt proc111 identilcatioa. 
c•ppid - g• procen ideatilcatioa. • • • 
getpriority, eetpriority - get/eet program • • 
cetprotobyaame, Htprotoeat, e11dprotoe11t - pt 
cetprotobyaumber, ptprotobyaame, 11tprotoe11t, 

getgrent(3) 
getgroup1(2) 
getho1te11t(3N) 
getho1te11t(3N) 

, , geU01teat(3N) 
cethostid(2) 
cethostname(2) 
cetitimer(2) 
cetlog(3F) 
cetlogin(3) 
cetaeteat(3N) 
cetaetent(3N) 
cetaetent( 3N) 
getopt(3C) 
cetpagei,i1e(2) 
getpaaa(3) 
cetpeeraame(2) 

• • cetpgrp(2) 
cetpid(3F) 

• • cetpid(2) 
getpid(2) 
cetpriority(2) 

cetprotoent, cetprotobyaumber, cetprotobyaame, • • • 

cetprotoent(3N) 
getprotoeat(3N) 
cetprotoeat(3N) 
getpw(3) getpw - cet name from 11id. • • • • • • • • • • • 

cetpwent, getpwuid, getpwaam, 1etpwe11t, eadpwent -
cetpwnam, 1etpweat, eadpweat - get pu1word lie 
cetpw11id, getpwaam, eetpwent, eadpwent - g• 
cetrlimit, ,etrlimit - control maximum ayatem 

, cetpwent(3) 
cetpweat(3) 
cetpweat(3) 
cetrlimit(2) 
getruaage(2) cetru,qe - c• iaformatioa about reaource 

get,, fceh - pt a ,triac from a atream. 
'"""byname, aetaervent, eadse"ent - c• 
getae"byport, gehervbyaame, Ht1'"ent, • • 
getae"ent, ptHrvbyport, ptH"byaame, • • 
get,ockaame - pt ,od:et name. • . • • • • 
cet,ockopt, 11t1ockopt - get aad Ht option, oa 
settable - pt NIC form&& ho1t tablea from a holl 
cettimeofday, ,ettimeofday - pt/aet date ud 
cetty - Ht terminal mode. • • • • • • • • 

, • c•a{3S) 
cet11"eat(3NJ 

, • cet11"111t(3N 
cehe"eat(3N 
cet10cbame(2) 
get1octopt(2) 
gettable(IC) 
gettimeofday(2) 
cetty(I) 

cettytab - terminal coalpratioa data ba11. • • • • • • cettytab(5) 
cetuid(2) 
c•uid(3F) 
cetc(3S) 
cetwd(3) 
vadvill{2) 
1hutdow11(8) 
cah(l) 
ctime(3) 
l1h(II) 

get11id, geteuid - get 1111r identity. • • • • • 
get11id, cetcid - get 1111r or cro11p ID of the 
cetw - get character or integer from atream. • 
cetwd - cet curent workinc directory pathaame. 
cive advice to pagiac ayatem. • • • • • • • • 
civea time. • • • • • • • • • • • • • • • • 
clob: lleaame expud argument li1t. • • • • • 
gmtime, uctime, timeaoae, dyai11 - coavert da\t a, Fi1~". • • • • . • • • • • • .• 
10,~. . • • • • . • ... • • . • 
goto: commaad tru,fer. • • • • • • • 
gprof - di1play call crapla prolle data. 
grapll. • • • • , • • • • • • • • • • 
graph - draw a graph. . • • • • . 
graph prolle data. . • . • • • • • • • • 
graphical di1play of general ayatem 1tati1tica. 
rraphica board. 

11tjmp(3) 
c1h(1) 
rprof(l) 
craph(1G) 
craph(tG) 
cprof(t) 
perfmon(l) 

, • pteat(Be) 
Graphic, Di1play. 
graphica drawiac. 

• • , , • colordemoa{II) 

graphica Ii.lien. 
graphica iaterface. • • • • • • • • • • 
graphica iaterface. /erue, label, liae, circle, 
graphica interface. • • • • • • • • , • , 
grep, egrep, fgrep - 11arch a Ii.le for a pattern. 
grind aice listiap of progra1m. 
gro11p. 
group. • •••• , 
gro11p. 
group. 
group - group Ii.le.· 
group &CCCII list. 
gro 1l p &CCIII list. 
group acce11 list. 
group Ii.le. 
group Ii.le eatry. getgrent, 

• xviii· 

, , draw(II) 
plot(tG) 
cg(4S) 
plot(3X) 

• , • • • plot(6) 
, • , grep(l) 

vgrind(l) 
chgrp(l) 
cetpgrp(2) 
killpg(2) 
Htpgrp(2) 
group(6) 
getgroup1(2) 
iaitgroupa{3) 

, , • , aetgroups(2) 
group(6) 
getgreat(3) 
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eetregid - set real and elYective 
aetruid, aetgid, aetegid, .aetrgid - set uaer and 

getuid, get.gid - get user or 
getgid, get.egid - get 

groups - show 
chown, fchown - change owner and 

make - maintain program 

worm - Play the 
atty, 

graphics board. 

stop: 
reboot - reboot system or 

futboot, fasthalt - reboot/ 
rm&il -

re_comp, re_exec - regular expreaeion 
hangmu - Computer version of the game 

vhangup - virtually " 
nohup: run command immune to 

crash - what 
link-make a 

i11tro - introduction to apecial II.lee and 
uptime - show how long system 

checknews - check if user 
rehash: recompute command 

unhaah: diaca.rd command 
haahotat: print command 

leave - remind you whea you 
help - ask for 

od - octal, decimal, 

hier - file ayetem 
history: priat 

fortune - priat a random, 
gethoetid - get unique identill.er of current 

gethorrt.aame, eethoet111me - get/aet aame of curreat 
holltnm - get name of cumat 

relate - set system da.te from a remote 
uusend - aend a file to a remote 

getta.ble - get NIC form&t host tablea from a 
htou, ntohl, ntoh1 - convert valuea between 

remote - remote 
eethostent, endhontent - get network 

host, -
phones - remote 
ruptime - show 

hoetid - print identifier of current 
ho1t111me - eet or print aame of current 

ht&ble - convert NIC standard format 
gettable - get NlC format 

eyetem. 

uptime - show 

between hoat and network byte order. 
and network byte order. htonl, 

wump - the game of 
ainh, coah, tanh -

getarg, 

getpid - get procese 
aetregid - eet real and elrective group 

eetgid, setegid, setrgid - set user and group 
getuid, getgid - get uecr or group 

au - substitute user 
form. 

getpid, getppid - get process 

Sun System Release 1.1 

group ID. • •••••• 
group ID. eetuid, seteuid, 
group ID of the caller. 
group identity. • • 
group memberships. 
group of a file. 
groups. • •••• 
groups - show group memberships. 
growing worm game. • • • • • • 
gtty - set and get terminal state. • 
gxtest - stand a.lone test for the Sun video 
halt - stop the processor. • • • • • • • 
halt a. job or proce11. • • • • • • • • • 
halt proceeaor. • • • • • • • • • • • • 
halt the syetem without checking the disks. 
handle remote mail received via uucp. • • 
handler. • •••••••••••••• 
hangman. • •••••••• , •••• 
hangman - Computer version of the ga.me hangman. 
hangup" the current control terminal. 
hangups. • ••• , ••••• 
happens when the system crashes. 
hard link to a file. • • • • • • 
hardware support. • • • • • • 
has been up. • •••••• 
haa news on the USENET news network. 
hash h,ble. • •••••••••••• 
haah table. • •••••••••••• 
hashing sta.tistic,. • • • • • • • • • • 
h&shstat: print comm&nd hashing statistic,. 
have to leave. 
help. • ••••• 
help - ask for help. 
hex, ucii dump. 
hier - file eyetem hierarchy. 
hierarchy. • •••••• , 
history event list. • • • • • • • 
history: print history event list. 
hopefully interesting, adage. 
host. 
host. 
hon. • ••• 
hoet. 
hoat. 
host. • •••••••••••• 
host and network byte order. htonl, 
host description file. • • • • • • • • • 
host entry. /gethostbyaddr, gethoetbyname, 
host name data baae. 
host phone number data ba.11e. 
host etatus of local machines. 
host syetem. • • • • • • 
host system. • • • • • • , 
host tables. • • • • • • • 
host tables from a host . • • 
hostid - print identill.er of current host system. 
hostname - set or print name of current host 
hostnm - get name of current host. • • • • • 
hosts - host name data ba.11e. • • • • • • • 
how long system ha.11 been up. • • • • • • • • 
htable - convert NIC standard format host tables. 
htonl, htone, nt1>hl, utohe - convert values • • • 
htone, ntohl, ntohs - convert values between host 
hunt-the-wumpue. • • • • • • • • • 
hyperbolic functiona. • • • • • • • • • • • 
hypot, cab, - Euclidean distance. • • • • • • 
iargc - return command line arguments. • • • 
icheck - file system storage consistency check. 
icmp - Internet Control Message Protocol. 
id. • •••••••••• 
ID. • •••••.••• e 

ID. setuid, seteuid, eetruid, 
ID of the ca.lier. • • • • • 
id temporarily. • • • • • • 
idate, itime - return date or time in numerical 
identification. • • • • • • • • • • • • • • 

- xix· 

Permuted lntlez 

setregid(2) 
setuid(3} 
getuid(3F) 
getgid(2) 
groups(l) 
chown(2) 
make(l) 
groups(l} 
worm(6) 
etty(3C) 
gxtest(Bs) 
halt(B) 
ceh(l} 
reboot(2} 
fa.stboot(8} 
rmail(B) 
regex(3} 
hangman(6) 
hangman(6) 
vhangup(2) 
csh(l) 
cra.11h(8s) 
link(2) 
intro(4) 
uptime(l} 
checknews( 1) 
ceh(l} 
ceh(l} 
csh(l) 
csh(l) 
leave(l) 
help(l) 
help(l) 
od(l) 
hier(7) 
hier(7) 
csh(l) 
ceh(l) 
fortune(&) 
gethostid(2) 
gethostname(2) 
hostnm(SF) 
rda.te{8) 
uusend(lC) 
getta.ble(BC) 
byteorder(3N) 
remote(S) 
gethostent(3N} 
hosts(S) 
phonea(S) 
ruptime(lC) 
hostid(l) 
hostname(l) 
htable(B) 
gettable(BC) 
hostid(l) 
hoetna.me(l) 
hostnm(3F) 
hosts(5) 
uptime(l) 
htable(8) 
byteorder(3N) 
byteorder(3N) 
wump(6) 
sinh(3M) 
hypot(3M) 
geta.rg(3F) 
icheck(B) 
icmp(4P) 
getpid(3F) 
setregid(2) 
setuid(S) 
getuid(3F} 
su(l) 
ida.te(3F) 
getpid(2) 
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Permuted lndez 

gethostid - get unique 
honid - print 

what
getgid, getegid - get group 

getuid, geteuid - get 111er 
aetreuid - eet real and effective uaer 

perror, gerror, 

chechew1 - check 
exit, export, login, newgrp, read,/ 1h, for, cue, 

interface. vp -
abort - terminate abruptly with memory 

core - format of memory 
gcore - get core 

11otify: requen 
11oh11p: ru11 command 

x,tr - extract 1tri11p from C programs to 
eyacc - modilied yacc allowi11g much 

ar - Archive 1/4 
tm - tapemuter 1/2 

whicla - locate a program file 
dump, dumpdate, -

dump
nltore-

i11de11t -
tgetlag, tget,tr, tgoto, tput1 - terminal 

i,iDf, i111an - ten for 
ptx - permuted 

nnacat, nrcmp, ltnacmp, 1trcpy, ltnacpy, ltrle11, 
object,. 

refere11ca i11 a/ indxbib - make i11verted 
lut

'.Ylcall -
faplit - 1plit a multi-routine Fortra11 lilt i11to 

.br lookbib - bd refereace1 iD & bibliography. 

1erven -
iaet_aetof, inet_11toa - l11teruet addre11/ 

addre11/ i11et_addr, iaet_11etwork, i11et_makeaddr, 
IDtenaet addre11/ inet_addr, inet_network, 

inet_addr, iaet_network, inet_makeaddr, inet_lnaof, 
i11et_netof, inei_ntoa - l11tenaet/ inet_addr, 

/i11etJD&keaddr, i11eiJa&of, inet_netof, 

dumpf1 - dump tile system 
pac - printer/ploUer accounting 

1etru1&1e - get 
vtimea - get 

r,tab - lt&tic 
maa - pri11t out m&DU&I page1; lilld m&DUal 

new,rc
mi1cellueo111 - mi1cellueou1 1111!111 

init - proce11 control 
ioinit - claaa1e f77 1/0 

tty, - terminal 
i11itgro11p1 -

CODDed -
popea, peloae -

generator; routine, for changing/ random, arandom, 
llmi11, llmax, dllmin, dllmax, 

clri - clear 
r,, 

read, readv - read 
soelim - eliminate .1011 from nrol 

acuf, fscanf, aacanf - formatted 
ungetc - push character back into 

fread, fwrite - bulrered binary 
stdio - standard bufered 

!error, feof, clearerr, fileno - stream status 
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identifier of current host. 
identifier of current host aystem. 
identify the venion of filea. 
identity. 
identity. • • • • • • • 
ID'a. • •••••.•• 
ierrno - get system error messagee. 
ii - ge11eral properties of network interfacee. 
if: conditional statement. • • • • • • • • • • 
if uaer hu news on the USENET new, network. 
if, while, :, ., break, continue, cd, eval, exec, 
ifconfig - configure network interface parameten. 
Ikon 10071-li Multibus Venatec parallel printer 
image. • ••••.•••••.• 
image file. • . • • • • • • • • • • • • 
images of running processes. 
imemtest - stand alone memory test. 
immediate notification. 
immune to laangup,. 
implement shared 1trinp. 
improved error recovery. 
i11ch Streaming Tape Drive. 
i11ch tape drive. • • • • • , • • 
including aliuea and path, (ceh oaly). 
i11creme11tal dump format • • , • • • • 
incremt11tal file system dump. 
i11cremental Ile 1ynem renore. • • • • 
i11de11t - i11de11t a11d format C program 1011rce. 
iade11t ud format C program 1ource. 
iadepeadent operation routinea. tgeteat, tget1111m, 
i11determia&te Boating poi11t values. • • • • • • 
index. • •...•••..••..••..• 
index, rindex - string operation,. etrcat, 
iadex, rindex, lnblnk, ten - tell about character 
index to a bibliography .br lookbib - Ind 
iadicate lut login• of 1111n and teletype,. • • • 
indirect ,ynem call. • • • • • • • • • 
individual 1111. • • • • • • • • • • • • 
indxbib - make inverted index to a bibliograplly 
inet - Internet protocol family. • • • • • • • • 
inet server data bue. • • • • • • • • • • • • • 
inet_addr, inet_network, inet.J11akeaddr, i11etJa&of, 
inetd - internet services daemon. • • • • • • • 
inet_lnaof, inet_aetof, inet_11toa - l11tenaet 
i11et_makeaddr, inetJnaof, inet..11etor, ine&_ntoa -
inet_netof, inet..11toa - lntenaet addre11/ 
inet_network, inet_makeaddr, inet_lnaof, 
inet_ntoa - Internet addren m&Dipulatioa. 
inew, - 1ubmit 11ew1 aniclee. 
information. • . . . • • . • . . • • 
informatioa. • • • . • • • • • • • • • 
infonnatioa about resource 11tili1atioa. 
informatio11 about reaource utiliutioa. 
information about the fileayatema. 
iaformatio11 by keyword,. • • • • • • • • • • 
informatio11 file for readnew,(1) ud chechewe(l). 
i11fonnatio11 pagea. • • • • • • • • • 
i11it - proce11 control initialiutioa. • • • 
i11itgroup1 - initialise group acceu lilt. 
initiali11tioa. • • • • • 
initi&li1atioa. . . . • . . . • • 
iaitiali1atioa data. . . . • . . 
i11itiali11 group acce11 list. 
initiate a co11nectio11 011 & 1ocket. 
initiate 1/0 to/from a proce11. • • • • • 
init,tate, 1etnate - better random 1111mber 
inmax - retul'll extreme value,. 
i-node. • ••..•••••••••• 
inode - formu of file system volume. 
input. • •.••• 
input. • •••••• 
input convenioa. • • • • • 
input atream. 
input/output. 
input/output package. 
inquiries. • •• • • 

. . . . . 

gethoatid(2) 
laoatid(l) 
what(l) 
getgid(2) 
getaid(2) 
1etre11id(2) 
perror(SF) 
if{4N) 
c1h(l) 
chechewa(l) 
eh(l) 
ifconfig(SC) 
vp(4S) 
abort(SF) 
core(5) 
gcore(l) 
imemten(Sa) 
cah(l) 
ceh(l) 
x1tr(1) 
eyacc(l) 
ar(4S) 
tm(4S) 
which(l) 
dump(5) 
dump(S) 
renore{8) 
1ndent(l) 
1ndent(l) 
termcap(3X) 
iainf(S) 
ptx(l) 
1tring(S) 
index(SF) 
indxbib(l) 
lut(l) 
1y1call(2) 
f1plit(l) 
iadxbib(l) 
inet(4F) 
1erven(5) 
inet(3N) 
inetd(SC) 

inet!3N) inet 3N) 
inet 3N) 
inet SN) 
iaet(SN) 
i11ewa(l) 
d11mpf1(8) 
pac(B) 
cetrasage(2) 
.times(SC) 
f,tab(5) 
mu(l) 
11ewerc(5) 
intro(7) 
init(S) 
initgroupa(S) 
init(8) 
ioinit(SF) 
tty,(5) 
initgroupe(S) 
coanect(2) 
popen(3S) 
random(3) 
range{SF) 
clri(B) 
f,(5) 
read(2) 
1oelim(l) 
ecuf(3S) 
11ngetc(3S) 
fread(3S) 
intro(3S) 
ferror(3S) 
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refer - find and 
insque, remque -

queue. 

install
draw

fack - file system consistency check and 
forh!ICI - print a. ra.ndom, hopefully 

cg - Sun color graphic• 
cc - 3Com 10 Mb/s Etbemet 

en - Sun 8 Mb/a experimental Ethemet 
lo - aortware loopback network 

mti - Syi,tech MTl-800/1600 multi-terminal 
mtio - UNIX magnetic tape 

cont, point, linemod, space, closepl - graphics 
plot - graphic• 

tty - genera.I terminal 
- Ikon 10071-5 Multibuu Versatec pa.ra.llel printer 

Versatec printer/plotter and Centronics printer 
ifconlig - configure network 

telnet - user 
if - general propertiea of network 

ewa.poia - add a BW&p device for 
1end1J1&il - wend mail over the 

inet.,..make&ddr, inetJnaof, inet_netof, inet_ntoa -
icmp

ftpd - DARPA 
ip

inet
inetd -

tcp
udp

ip - Diak driver for 
epline -

pti - pbototypeaetter 
px - Puca.I 

pix - Puca.I 
pi - Pucal 

cab - a ahcll (command 
pipe - create an 

- atomically releue blocked aipals &11d wait for 
onintr: proce11 

aleep - suspend execution for an 
eleep - ouop_e111d exec11tio11 for 

eleep - uuapend execution for an 
intro -
intro -
intro -
intro -
intro -
intro -
intro -
intro -
intro -

command,. intro -
ncheck - generate names from 

Ind reference, in a bibliography. indxbib - make 
tread, twrite, trewin, takipf, tstate - f77 tape 

ioinit - change f77 
select - synchronous 

mem, kmem, mbmem, mbio - main memory and 
iostat - report 

popen, pclose - initiate 

Controller. 

ea.ii - multi-user wooden ships and 
whati• - describe what a command 

isalpha, iaupper, islower, i1digit, isxdigit, 
iealnum, iaspace, ispunct, isprint, iscntrl,/ 
/iaainum, isspace, ispunct, isprint, iscntrt, 

ttyna.m, 
ttyna.me, 

. /iaxdigit, iaa.lnum, isapa.ce, ispunct, isprint, 
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insert literature references in documents. 
insert/remove element from a queue. • • 
insque, remque - insert/remove element from a 
install - install files. 
install files. • • , , • , , 
interactive graphics drawing. 
interactive repair. 
interesting, adage. 
interface. 
interface. • •• , , 
interface. 
interface. 
interface. 
interface. • • • • , • , , , , , , •• 
interface. /crate, label, line, circle, arc, move, 
interface. • .......... . 
interface. • •• , • , ••••• 
interface. vp , • , • • , , , • 
interface. vpc - Systecb VPC-2200 
interface parameters. • • • • • • 
interface to tho TELNET protocol. 
interface,. • •••••••••• 
interleaved paging/napping. 
intemet. • •••••• , •• , , • • 
Internet address manipulation. /inet_network, 
Internet Control MeaB&ge Protocol. 
Internet File Transfer Protocol aerver. 
lntemet Protocol. • • • , • • • • 
Internet protocol f&mily. • • • • • 
intemet services daemon. • • , • • , 
Internet Transmission Control Protocol. 
Internet User Data.gram Protocol. 
lnterpha.ae 2180 SMD Disk Controller. 
interpolate smooth curve. 
interpreter. • • • , • , 
interpreter. • • • , • • 
interpreter and executor. 
interpreter code translator. • 
interpreter) with C-like syntax. 
interproceH communication channel. 
interrupt. eigpause • • • • • • 
interrupt, in command script,. 
interval . .......•• 
interval. • ••••• , , •• 
interval. • •••• , •••• 
introduction to command,. • • • • , 
introduction to compatibility library functions. 
introduction to FORTRAN library functions. 
introduction to library functions. • • . . . • 
introduction to mathematical library functions. 
introduction to network library functions. 
introduction to other libraries. , • • • • • • 
introduction to special files and hardware support. 
introduction to system calls a.nd error numbers. 
introduction to system maintenance and operation 
i-numbers. • •• , •••••••••••• 
inverted index to a bibliography .br lookbib -
I/ 0. topen, tclose, 
1/0 initialisation. 
1/0 multiplexing. 
1/0 space. • ••• 
1/0 statistics. • 
1/0 to/from a procesa. 
ioctl - control device. • • , • • • 
ioinit - change f77 1/0 initialisation. 
iostat - report 1/0 statistics. • • , • 
ip - Disk driver for lnterphue 2180 SMD Disk 
ip - lntemet Protocol. • • • • • , • • 
iron men. • •••.•••••••••• 
is. • •• Q ••••••••••••• 

isalnum, isspace, ispunct, isprint, iscntrl./ 
isalpha, isupper, islower, isdigit, isxdigit, 
isascii, isgra.ph, toupper, tolower, toascii -/ 
isatty - find name of a terminal port. 
isatty, ttyslot - !ind name of a terminal. 
iscntrl, isucii, isgraph, toupper, tolower,/ 

- xxi -

Permuted lndez 

refcr(l) 
insque(3) 
insque(8) 
insta.11(1) 
insta.11(1) 
draw(6) 
fsck(8) 
fortune(6) 
cg(4S) 
ec(4S) 
en(4S) 
lo(4) 
mti(4S) 
mtio(4) 
plot(8X) 
plot(5) 
tty{4) 
vp(4S) 
vpc(4S) 
ifconfig(8C) 
telnet(lC) 
if(4N) 
swapon(2) 
sendmail(B) 
inet(3N) 
icmp(4P) 
ftpd(8C) 
ip(4P) 
inet(4F) 
inetd(8C) 
tcp(4P) 
udp{4P) 
ip(4S) 
spline(lG) 
pti(l) 
px(l) 
pix(l) 
pi(l) 
csh(l) 
pipe{2) 
sigpause(2) 
csh(l 
sleep 1) 
sleep 3) 
sleep 3F) 
intro 1) 
intro SC) 
intro 3F) 
intro 8) 
intro(3M) 
intro(3N) 
intro(3X) 
intro(4) 
intro(2) 
intro(8) 
ncheck(8) 
indxbib(l) 
topen(3F) 
ioinit(3F) 
select(2) 
mem(4S) 
iostat(8) 
popen(3S) 
ioctl(2) 
ioinit(3F) 
iostat(8) 
ip(4S) 
ip(4P} 
sail(6) 
whatis(l) 
ctype(3) 
ctype(3) 
· ctype(3) 
ttynam(3F) 
ttyna.me(3) 
ctype(3) 
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Permuted lntle~ 

isprint, iscntrl./ isalpha,,iaupper, islower, 
/isspa..ce, ispunct, isprint, iscntrl, isascii, 

point values. 
ispunct, isprint, iscntrl,/ isalpha, isupper, 

values. isinf, 
/isdigit, isxdigit, isalnum, isspa.ce, ispunct, 
/islower, isdigit, isxdigit, isalnum, isspa.ce, 
/iaupper, islower, isdigit, isxdigit, isalnum, 

•YBtem -
isspa.ce, ispunct, isprint, iscntrl,/ isa.lpha, 
iacntrl./ iaa.lpha, inpper, ialower, iadigit, 

vi - view a file without changing 
idate, 

rpow - multiple precision integer arithmetic. 
1u1pend: 1u1pend a shell, resuming 

jO, 
jO, jl, 

be: place 
fc: brine 

job1: print curre11t 
liop: halt a 

cro11tab - table of tima to ru11 periodic 
kill: kill 

lprm - remove 

default table. 
makekey - ceaera.te encryption 

table. kbd -
pri11t out muu&I pap,; &ad ma.1111&1 illforma.tio11 by 

profile bull'en. 

procea1. 

kill: 

chue - Try to eecape to 

mem, 
qui1 - ten your 

liaemod, 1pa.ce, cloaepl - graphic•/ openpl, erue, 
aw k - pattern. ICann.illC ud proce11ing 

be - arbitra.ry-preci1ioa arithmetic 
aet, 1hift, timt11 trap, uma.1k, wait - command 

cpp-the C 
order. 

frexp, 
leave - remind you when you have to 

exit: 
index, rindex, lnblnk, 

(truncate - truncate & &le to & epeci&ed 
getopt, opt&rg, optind - get option 

lex - genera.tor of 
intro - iD.troductio11 to other 

ran.lib - convert &rchivea to random 
!order - &ad orderiac relatioa for an obj~ 

ar - archive ( 
intro - introductioD to 

intro - inhoductioD to compatibility 
intro - introductio11 to FORTRAN 

intro - introduction to mathematical 
iDtro - introduction to network 

a.r - archive and 
csh - a shell (command interpreter) with C-

limit: alter per-proceH resource 
unlimit: remove resource 
ulimit - get and set uaer 

geta.rg, ia.rgc - return. command 
apace, closepl - graphics/ openpl, erase, label, 

bk
lpr- of 
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isdigit, isxdigit, isalnum, isspa..ce, ispunct, 
isgraph, toupper, tolower, toascii - character/ 
isinf, isnu - tesi for indeterminate lloating 
islower, isdigit, isxdigit, isalnum, isspa.ce, 
isna.n - ten for indeterminate Boa.ting point 
isprint, iscntrl, isascii, isgraph, toupper./ 
ispunct, isprint, iscntrl, isa.scii, isgraph./ 
isspa.ce, ispunct, isprint, iscntrl, isascii,/ • 
issue a ,hell comma.nd. • • • • • • • • 
iaupper, ialower, isdigit, isxdigit, isa.lnum, 
isxdigit, isalnum, iaapa.ce, ispunct, isprint, 
it using the vi visual editor. • • • • • • 
itime - return. da.te or time in numerical form. • • 
itom, madd, m1ub, mult, mdiv, min, mout, pow, gcd, 
it, 1uperior. • • • • • . • • • • • • • • • • • 
jO, jl, jn, yO, yl, ya - bessel functiou 
jl, jn, yO, Yl, yn - beHel functioD.1. 
jn, yO, yl, ya - beaael function,. 
job in background. 
job into foreground. 
job lin. • ••••• 
job or proce111. 
job,. • ••••• 
jo b1 ud proceaeea. • • • • • • • • 
jo b1 from the line printer spooling queue. 
jo b1: print current job lin. • • • • • 
join - relational database opera.tor. • 
kbd - keyboard tra.n,l&tion table format a.nd 
key. • •••••••••••••••• 
keyboard tra.nala.tion table format ud default 
keyword,. man - • • • • • • • • • • • • • • 
tgmoD - generate a dump of the opera.ting 1yatem'1 
kill - ,end a eignal to a procea1. • • • • • • • 
kill - 1end a 1igul to & proce11, or termiD&H a 
kill - send eignal to a proce11. 
till job, and procem,. • • • • • • • 
till: till job1 and proce11e1. 
tiller robots. • • • • • • • • • • • 
killpg - 1e11d eigDal to a procea1 group. • , • • • 
kmem, mbmem, mbio - main memory and 1/0 apace. 
knowledge. . . , . . . • . • • . . . • 
label, line, circle, arc, move, cont, poi11t, . • • • 
langu11e. . •.. , • • , • • • • • • • • • 
language. • •••.••• , ••.••••• 
lugnage. /export, togin, newgrp, read, readonly, 
Ian.page preproce11or. • • • • • • • • • • • • 
lutcomm - 1how lut command, executed in revene 
Id - link editor. • • • • • • • • • • • • • 
ldexp, modf - 1plit into ma.nti11a and expoDeat. 
leave. • ••••••••• , •••••• 
leave - remind you when you have to leave. 
leave ,hell. • ••••••••• 
len - tell about character objecta. • • • , • 
length. truncate, • • • , • • • • • • • • 
letter from argv. • • • • • • • • • • • • 
lex - genera.tor of lexical analyei1 progra.ma. 
lexical ana.lyei1 progra.ma. 
libra.rie1. 
libra.rie1. 
library. • 
library) &le format. 
library function,. 
library functions. , , 
library functioD.1. • • 
library functioD.1. • 
library functions. • • 
library maintainer.. 
like syntax. • • • • • • • • • • 
limit: alter per-proceas re1ource limitation,. 
limitation,. 
limitiation1. • • . • • • • • • • • • • 
limits. . •••.••••••.. 
line arguments. • • • • • • • • • • • 
line, circle, a.re, move, cont, point, linemod, • • 
line discipline for ma.chine-ma.chine communication. 
line print. . ......... , •••... 

ctype(S) 
ctype(S) 
isiD.1(3) 
ctype(3) 
isinf(3) 
ctype(3) 
ctype(3) 
ctype(3) 
ayatem(3) 
ctype(3) 
ctype(S) 
view(l) 
idate(3F) 
mp(3X) 
csh(l) 
j0(3M) 
j0(3M) 
j0(3M) 

c1h!l) 
csh 1} 
c1h I 
c1h 1 
crontab(5) 

c1h(l1 
lprm I) 
csh(l 
join(l) 
kbd(5) 
makekey(B) 
tbd(5) 
man(l) 
tgmon(B) 
till(SF) 
kill(l) 
ti11(2) 
cah(l) 
c1h(1) 
chue(G) 
tillpg(2) 
mem(4S) 
qui1(6) 
plot(SX) 
awk(l) 
bc(l) 
1h(l) 
cpp(l) 
lutcomm(l) 
ld(l) 
frexp(S) 
leave(l) 
leave(l) 
c1h(l) 
index{SF) 
trunca.te(2) 
cetopt(SC) 
lex(l) 
lex(l) 
intro(SX) 
ra.nlib{l) 
lorder{l) 
ar(5) 
intro(3) 
intro{SC) 
intro(SF) 
intro(SM) 
intro(SN) 
ar(l) 

cah{l) 
cah I) 
ceh 1) 
csh(l) 
ulimit(3C) 
getarg(SF) 
plot(3X) 
bk(4) 
lpr(l) 
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lpc
lpd

lpno - remove jobs from the 
/era.ae, la.bel, line, circle, a.re, move, cont, point, 

comm - eelect or reject 
fold - fold long 

uniq - report repeated 
look- find 

rev- revene 
head - display lint few 

rea.dlink - read value of a. symbolic 

Id
a.out - assembler and 

link - ma.kt a ha.rd 
11mlink - make 11mbolic 

link, aymlnk - make a 
la - t\iake 

glob: ite111a.me expand argument 
history: prial history event 

jobs: priat current job 
shift: manipulate a.rgumeat 

getgroupe - get group a.ccc11 
initgroupa - initialise group accc11 

look - find lines in a. sorted 
nlist - get entrie• from name 

nm - print name 
sctgroupa - set group acce11 
va.ra.rge - variable argument 

11 -
forea.ch: loop over 

usen - compact 

listen -
vgrind - grind nice 

refer - lind and insert 

index, rindex, 

coDven date and time to ASCII. ctime, 
(ceh only). which -

wherei, -
end, etext, edata - la.It 

flock - apply or remove &ll advisory 
"logia". 

- collect ayatem dia.gnoatic meHa.ge1 to form error 
1y1log, opealog, cloaelog - coatrol system 

ayelog - make system 
gamma. -

power, aqua.re root. exp, 
111log-

1qua.re root. exp, log, 
exp, log, loglO, pow, 1qrt - exponential, 

rwho -who'• 
llu1h - lush output to a. 

fseek, ftell - reposition a Ii.le 011 a. 
getc, fgetc - get a. character from a 

putc, fpute - write a chara.cter to a FORTRAN 
locklcreen - maintain window context until " 

rlogi11 - remote 

ac

getlog - get user's 
getlogin - get 

login: 
/., brea.k, continue, cd, ev&I, exec, exit, export, 

~punrd - change 
utmp, wtmp

rlogind - remote 
chsh - change default 

lut - indicate la.at 
bauncube - view a-D Sun 
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line printer control program. • • • • • • 
line printer da.emon. • • • • • • • • • 
line printer spooling queue. • • • • • • 
linemod, space, closepl - graphica interface. 
lines common to two sorted files. 
lines for finite width output device. 
lines in a. Ii.le. 
lines in a sorted list. 
lines of a. file. 
lines of specified filea. 
link. • • • • • • • • • • • 
link - ma.Ito a bard link to a. file. 
link editor. • • • • • • • • • • 
link editor out put. • • • • • • • • • • 
link, 11mlnk - ma.ke a link to an existing file. 
link to a file. • , • • , 
link to a Ii.le. • • • • • • , 
link to &11 exiating Ii.le. 
link1. • ••••••••• 
tint - a C program verifier. 
list. 
list. 
lilt. 
list. 
list. 
list. 
liat. 
liat. 
liat. 
lin. 
liat. • • • • 
list contenh of directory. 
lilt of aames. • • • • • 
liat of usen who a.re on the 11stem. 
listen - liste11 for connections on a socket. 
liatea for connections on a socket. 
liatinp of progra.D11. • , • • , • • , • 
literature refereacea ia documents. 
la - make links. • • • • , , • • • • 
lnblnk, lea - tell a.bout character object,. 
lo - 1oftwa.re loopba.ck network interface. 
loc - retum the a.ddreH of an object. • • 
localtime, gmtime, a.actime, timesoae, dysi1e -
locate a program Ii.le iacluding a.liuet and pa.th, 
locate 1ource, binary, and/or manual for program. 
loca.tioa, ia program. • , , , , • • • • • , , 
lock oa a.11 opea file. , , • , , • • , • • • 
locktcreea - ma.int&ia window coatext until • , • • , 
log. dme11 •.•• • • • • • • • • • • • 
log. • ••••••.••••••••••• 
log entry. , ••••••••••••••• 
log gamma function. • • • • • • • • , • • 
log, log10, pow, sqrt - exponential, logarithm, 
log ayatems meH&gea. • , • • • • • • • • • 
log10, pow, aqrt - c:xponentia.l, logarithm, power, 
logarithm, power, aqua.re root. 
logged in 011 local ma.chi1.es. 
logical unit. 
logical uni\. 
logical unit. 
logical unit. 
logia,". 
logia,. 
login - aign on. 
login accounting. • 
logia: login new ueer. 
login name. 
login ume. 
login new uaer. • • • • , • , • , • • • • , 
login, newgrp, read, rea.donly, set, ahift, times./ 
login pa.saword. 
I ogia records. • • • • • • 
login server. • • • • • , , 
login ahell. , •• , •••• 
logins of users and teletypes. 
logo. • • , , • , , , 
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Permuted lndez 

lpc(S) 
lpd(B) 
lprm(l) 
plot(3X) 
comm(l) 
fold(l) 
uniq(l) 
look(l) 
rev(l) 
hea.d(l) 
rea.dlink(2) 
link(2) 
ld(l) 
a..out(5) 
link(3F) 
link(2) 
1ymlink(2) 
link(3F) 
ln(l) 

~~n;l<:l) 
csh 1 
csh 1 
c1h 1 
getgroups(2) 
initgroupa(3) 
look(l) 
nlist(3) 
nm(l) 
setgroups(2} 
va.ra.rg,(3} 
11(1) 
csh(l) 
uaers(l} 
listen(2) 
listen(2) 
vgrind(l) 
refer(l) 
ln(l) 
index(3F) 
lo(4) 
loc(3F) 
ctime(3) 
which(l) 
whcrcia(l) 
end(3) 
f!ock(2) 
lockacreen( 1) 
dmeag(S) 
ayslog(3) 
syslog(l) 
ga.mma.(3M) 
exp(3M) 
syslog(S} 
exp(3M) 
exp(3M) 
rwho(lC) 
ll.ush(3F) 
fseek(3F) 
getc(3F) 
putc(3F) 
locbcreen( 1) 
rlogin(lC) 
login(l) 
a.c(S) 
csh(l) 
getlog(3F) 
get login( 3) 
csh(l) 
ah(l) 
pa.eswd(l) 
utmp(5) 
rlogind(SC) 
chah(l) 
la.st(l) 
bsuncube(6) 
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Permutetl lnde11 

eetjmp, 

/- make inverted iadex to a bibliography .br 
break: exit while/foreacla 

coatiaue: cycle ia 
end: terminate 

foreacla: 
lo - software 

library. 

queue. 

111a - is curreat 
vu: - i1 cumat 

bk - liat di1ciplia1 for machia .. 
bk - lilll diacipliH for 

nptimt - 1laow ho1t 1t1t•• of local 
rwlao - who', lo,pcl ia oa local 

m4-
aliu: shell 

to11cii - claaracter du1ilic1tioa &ad coavenioa 
m1 - text form1Hia1 

me
mo

- multiple preci,ioa iatqer arithmetic. itom, 
tp-DEC/ 

mtio-UNJX 
mt

rmt - remote 
mail - 1ead and recein 

prmail - priat out waitia1 
recaew1 - receive uaproce11ed article, via 
recaew1 - receive uaproce11ed article, via 

1eadaew1 - aeDd aew1 article, via 
- eacode/decode & biaary Ille for traa1mi11ioa via 

Hnc - receive proca1ed 111w1 1rticle1 via 
xaead, X(et, earoll - 1ecret 

/bia/ 
mailaddr

bil
aewalia.111 - rebuild the data baae for the 

/bia/mail - 1ead or receive 
from - who i, my 

1eadmail-1ead 
rmail - la1adl1 remote 

mem, kmem, mbmem, mbio -
make

lockecreea -
ar - arclaive aad library 

intro - introduction to 1yatem 

delta -
mkdir
mkdir

liak
link, symlak -

mkaod
mktemp

- fiad reference, in a bibliography. indxbib -
la-

1ymli11k -
syalos

MAKEDEV -
script -

memory allocator. 
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logout: e11d ff88io11. • • • , • • • , • • 
loagjmp - aoa-local goto. , , , • • , • 
look - find lines in a 1orted liat. 
lookbib - find refereacea ia a bibliograplay. 
loop. • ••••• , • , 
loop. , ••••••• , • 
loop. • •••••••• , 
loop over lilt of aamea. 
loopba.ck aetwork interface. , , , , 
!order - find orderi!lg rela.tioa for aa object 
lpc - line printer control program. 
lpd - liae printer daemoa. • , , , , , • , , , , , 
lpq - ,pool queue examination program. • 
lpr - ol liae priat. • • • • • • • • • , , , 
lprm - remove job, from the line priater 1pooli111 
11 - lilt coateata of directory. 
l1eelc, tell - move read/write poiater. 
latat, fatat - get file ltatu,. 
m4 - macro procaeor. • 
machiae a 1ua·worlr:1tatioa. 
machine a vax. , • • , • 
machiae. commuaicatioa. • , 
machia•machiae commHica.tioa. 
machi••· 
machin•. . ..•...... 
macro proce11or. , , , , •••• 
macro,. • ...•..••.••••• 
macro,. /i1ucii, i1cra.ph, toupper, tolower, 
macro,. . . , ....•....... 
macro, for formattias pa.pen. • • • • • 
macro, to typeaet maaual. • • • • • , • • , 
madd, m111b, mult, mdi•, mi11, moat, pow, gcd, rpow 
mas tape format,. • • • • • • • • 
ma.petic tape iaterface. • • • • • • 
magaetic tape maaipula.tiag program. 
magtape protocol module. 
mail. • • • • • •• 
mail. • , •• 
mail. 
mail. 
ma.ii. • • . ••••• 
mail. uueacode,uudecode 
mail. • •••••••• 
mail. • •••• • • • • 
mail - 1e111l a.ad receive ma.ii. • , • 
ma.ii - aead or receive mail a.moa1 unn. 
mail 1ddre11i11g deacriptioa. 
mail alarm. 
ma.ii a.liuea file. 
mail a.moas uaen. 
ma.ii fromT. 
mail over the iateraet. 
mail received via uucp. • , • , • • 
maila.ddr - ma.ii a.ddre11iag deacriptioa. 
maia memory a.ad 1/0 apace. 
ma.iata.ia program group,. • • • • , • 
ma.iat1i11 wi11dow context uatil "logia". 
ma.i11t&i11er. • ••••••• , •••• 
maiateaaace a.ad operatio11 comma11d1. 
make - ma.iataia program group,. • 
make a delta (chaace) to a.11 SCCS Ille. 
make a directory. • ••••• 
make a directory file. 
make a laard liak to a file. 
make a liak to a.11 exiatiac file. 
make & special file. • • • • • • 
make a 1llliqae file •ame. , , • • • • • • 
make inverted i11dex to a bibliography .br looltbib 
make link,. • , ••••• 
make 1ymbolic liak \o a file. 
make ayatem log e11try. 
make system special filea. 
make typescript of terminal 1e88ioa. 
MAKEDEV - make sy1tem 1pecia.l file,. 
ma.kekey - generate encryption key. • 
malloc, free, realloc, calloc, cfree, alloca. -

c,h(l) 
eetjmp(3) 
look(l) 

~!:X!.blib{l) 
csh 1 
cah 1 
cah 1 
lo(4 
lorder(l) 
lpc(8) 
lpd(S) 
lpq(l) 
lpr(l) 
lprm(l) 
11(1) 
l1eek(2) 
1ta.t(2) 
m4(1) 
IUD(l) 
nx(l) 
bk(4) 
bk(4) 
ruptime(lC) 
rwho(lC) 
m4(1) 
c,h(l) 
ctype(3) 

ma(7J me(7 
ma.117) 
mp(3X) 
tp(5) 
mtio(4) 
mt(l) 
rmt(BC) 
ma.il(l) 
prma.il(l) 

recaew1(~ recnew1(8 
ae11daew1 8) 
uueacod IC) 
11Urec(8) 
xaead(l) 
ma.il(l) 
biama.il(l) 
ma.ila.ddr(7) 
bil(l) 
newa.lia.m(8) 
bi11ma.il(1) 
from(l) 
1111dma.il(8) 
rma.il(B) 
ma.ila.ddr(7) 
mem(4S) 
make(l) 
locbcree11(l) 
ar(l) 
iatro(8) 
make(l) 
delta.(1) 
mkdir(l) 
mkdir(2) 
liak(2) 
li11k(SF) 
mlcnod(2) 
mktemp(3) 
iadxbib{l) 
111(1) 
1ymli11k( 2) 
1yslog(l) 
makedev(B) 
,cript(l) 
makedev(B) 
m&kekey(s) 
ma.lloc(3) 
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mu - ma.croa to type:,et ma.nua.l. • • • • • 
information by keyword,. man - print out ma.nua.l pa.ge:,; find ma.nua.l 

shift: ma.nipula.te a.rgument list. 
quota - ma.nipula.te disk quota.a. • • , , • • • , 

route - ma.nually ma.nipula.te the routing ta.blea. • , • , • 
mt - ma.gnetic tape ma.nipulating program. , • • • • • • • 

inet_netof, inet_ntoa. - Internet addreH manipulation. /inet_ma.kea.ddr, inet_lna.of, 
frap, ldexp, modf - 1plit into ma.ntiaaa. and exponent. 

catman - create the cat files for the manual. • • • • • • • • • • • • 
man - macros to typeset manual. • • • • • • • • , • • 

whereia - locate source, binary, and/or manual for program. • •••• 
man - print out manual pages; find manual information by keywords. • • • • • • 

man - print out manual pagea; find manual information by keywords. 
route - manually manipulate the routing tables. 

tee - copy standard output to many file.. 
uma.ak: ch&11ge or diaplay file creation ma.at. • • • • • • 

sigsetmaak - aet current signal ma.at. • • • • • • • • • • • 
uma.ak - aet file creation mode ma.at. • , • • • , • • , , • 

mbtr - create an error meaaage file by ma.aaaging C source. • • , • • 
intro - introduction to ma.thema.tical libra.ry functions. 

eqn, neqn, checkeq - typeset ma.thematics. • • • • • • • 
getrlimit, setrlimit - control ma.ximum system resource consumption. 

vlimit - control ma.ximum system resource consumption. 
mb- Multibus. • ••••••••• 

mem, kmem, mbmem, mbio - ma.in memory and 1/0 space. • , • 
mem, lcmem, mbmem, mbio - ma.in memory and 1/0 space. 

ec - 3Com 10 Mb/1 Ethernet interface. • ••• , ••• , 
en - Sun 3 Mb/1 experimental Ethernet interface. 

a.a - mc68000 a.a1embler. • • • , • • • , • • • 
precilicn integer/ item, ma.dd, msub, mult, mdiv, min, mout, pow, gcd, rpow - multiple 

me - macros for formatting pa.pen. • • • • • 
bed - conven to antique media. • • , • • • • • • • • • • • • • • • • 

space. mem, kmem, mbmem, mbio - ma.in memory and 1/0 
group, - ahow group membenhips. 

mma.p - map pagea of memory. 
munmap - unma.p pa.gee of memory. 

malice, free, rea.lloc, callee, dree, allcca - memory allocator. 
va.llcc - aligned memory allocator. • 

mem, kmem, mbmem, mbio - main memory and 1/0 space. 
vfork - apawn new proce1111 in a virtual memory efficient way. 

abort - terminate abruptly with memory image. • • 
core - format of memory image file. 

vmatat - repon virtual memory statiatica. 
imemteat - et&nd alone memory test 

1&il - multi-uaer wooden 1hip1 and iron men. • • • • • 
sort - sort cir merge files. 

pmerge - pascal file merger. • • • • • • • • • 
mesg - permit or deny messages. 

mbtr - create an error message file by massaging C source. 
recv, recvfrom, recvmag - receive a me:11age from a socket. 

send, eendto, eendmag - send a message from a so.cket. 
icmp - Internet Control Message Protocol. 

error - analyze and disperse compiler error messages. 
me11g - permit or deny messages. 

aya_errliat, sya_nerr, ermo - system error meesagea. perror, 
perror, gerror, ierrno - get system error messages. 

p1ignal, 1ya_1igli1t - 1yatem signal message,. 
eyulog - log systems mesaagea. 

dmeas - collect 1yatem diagnostic message, to form error log. 
mille - play Mille Borne,. 

mille - play Mille Bornea. • • • • • , 
integer arithmetic. item, madd, maub, mult, mdiv, min, mout, pow, gcd, rpow - multiple precision 

pages. miscellaneous - miscellaneous useful information 
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miscellaneous - miscellaneous useful information pages. 
mkdir - make a directory. 
mkdir - make a directory file. 
mkfa - construct a Ii.le system. 
mknod - build special file. 
mknod - make a special file. • • • • • • 
mkproto - construct a prototype Ii.le system. 

C source. mbtr - create an error message file by massaging 
mktemp - make a unique file name. 
mmap - map pages of memory. 

chmod - change mode. • • • 
getty - ,et terminal mode. , • • 

uma.ak - set Ii.le creatioD mode mask. 

• XXV • 

Permuted lndez 

man(7) 
man(l) 
csh(l) 
quota(2) 
route(8C) 
mt(l) 
inet(3N) 
frexp(3) 
catma.11(8) 
man(7) 
whereis(l) 
man(l) 
ma.n(l) 
route(SC) 
tee(l) 
csh(1) 
sigsetm&sk(2) 
uma.ak(2) 
mbtr(l) 
intro(3M) 
eqn(l) 
getrlimit(2) 
vlimit(3C) 
mb(4S) 
mem{4S) 
mem(4S) 
ec(4S) 
en(4S) 
as(l) 
mp(3X) 
me{7) 
bcd(6) 
mem(4S) 
groups(l) 
mma.p(2) 
munmap(2) 
m&lloc(3) 
va.lloc(3) 
mem(4S) 
vfork(2) 
abort(3F) 
core(S) 
vmst&t(8) 
imemtest(Bs) 
sail(6) 
,ort(l) 
pmerge(l) 
mesg(l) 
mkstr(l) 
recv(2) 
aend(2) 
icmp(4P) 
error(l) 
meeg(l) 
perror(3) 
perror(3F) 
psigna.1( 3) 
syslog(8) 
dmesg(8) 
mille(6) 
mille(6) 
mp(3X) 
intro(7) 
intro(7) 
mkdir(l) 
mkdir(2) 
mkfs(8) 
mknod(8) 
mknod(2) 
mkproto(8) 
mbtr(l) 
mktemp(3) 
mma.p(2) 
chmod(l) 
getty(8) 
umask(2) 
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Permvtetl lntlea 

chmod - change 
chmod, fchmod - change 

frexp, ldexp, 
to.uch - update date Ian 

recovery. eyacc -
rmt - remote m&gta.pe protocol 

monitor, monllia.rtup, 
execution profile. 

bdemoa - demonnra.t.e Sua 

monop
profile. monitor, 

cuna - ,creea funct.iona with "optima.I" cunor 
col - filter revene pa.per 

mo.uat, umount -
mo.uat, umouDt -

mta.b
mou11-Sua 

arithmetic. it.om, ma.dd, maub, mult, mdiv, mia, 
graphic•/ opeDpl, era.n, la.btl, liH, circle, arc, 

mv
laeek, tell -

multiple preciaioa intecer arithmdic. itom, madd, 

interface. 
mti - S11tech 

eyacc - modified yacc allowing 
pnci1ioa intepr arithmetic. itom, ma.dd, maub, 

mb
vp - Ikon 10071-6 

pr - print file(e), po11ibly ill 
maub, mult, mdiv, min, mout, pow, gcd, rpow -

,elect - 1ynchronou1 1/0 
faplit - 1plit a 

mti - Sy,tcch MTl-1100/11100 
1&il -

switch: 

Ja.nua.ry 1984 

from - who i, 
geteDv - value for environment 

1etlo1 - get uaer'• login 
get.logia - get login 

getaockname - get socket 
mktemp - ina.ke a unique file 

pwd - print working directory 
ity - get terminal 

hoab- hoet 
networka - aetwork 
protocol, - protocol 

seivicee - teivice 
tmpnam - create a. 

getpw - get 
nli,t - get entriea from 

nm - print 
~eua.me - cha.iage the 

ttyna.me, iaa.tty, ttyalot - find 
ttyna.m, iea.tty - find 

get peerna.me - get 
getho,tna.me, ietholliname - get/set 

hollinm - get 
hostname - set or print 

bind - bind a 
foreach: loop over list of 

ncheck - genera.t.e 

eqn, 

mode of a file. • • • • • • • • • • • • 
mode of file. • ••••• , •••••• 
modf - split into mutina ud exponent 
modified of a file. • • • • • • • • • • • 
modified yacc allowing much improved error 
module. • •••••••••••••••• 
moncontrol - prepare execution profile. 
monitor, moneta.rtup, moncontrol - prepan 
Monochrome Bitmap Di1play. , , • • , , 
m·onop - Monopoly game. • • • , • • • • , , , , • • 
Monopoly came. . • • . • • • • • • • • • • • • • • 
mon,ta.rtup, moncontrol - prepare executioa 
more, pa.gt - browae through a text ile. 
motioll. • .••..•..••• 
motion,. . . • • • • -• • . • • •• 
mount and di1mount file ,yet.em. 
moUD.t or remove file ay,tem. , , , • 
mount, umount - mount ud diamount file 111tem. 
mount, umount - mount or remove file 111tem. 
moUD.ted ile 111tem table. , • , • • • • , , • 
mouae. • •••••••• • • • • • • • • • 
mouse - Sun moue. • • • • • • • • • • • • 
mout, pow, gcd, rpow - multiple preci,ioa integer 
move, cont, point, linemod, apace, cloaepl -
move or rename filea. • • • • • • • • • • • • 
move read/write pointer. • • • • • • • • • • 
ma - text form&tting macro,. • • • • • • • , 
maub, mult, mdiv, min, mout, pow, ccd, rpow -
mt - magnetic tape manipulating program. 
mta.b - mounted file ayatem table. 
mti - Syatech MTl-800/1600 multi-terminal 
MTl-800/1600 multi-termiD&I interface. 
mtio - UNIX magnetic t.ape interface. • , • • • 
much improved error recovery. • • • • • • • 
mult, mdiv, mia, mout, pow, gcd, rpow - multiple 
Multibit1. • •••••••••••••••••• 
Multibu1 Vena.tee parallel printer interfa.ce. 
multiple column,. . .....•...••..• 
multiple precision integer arithmetic. it.om, ma.dd, 
multiplexing. • .•••••••• , , ••• 
multi-routine Fortran file into individual filea. 
multi-terminal interface. • • • • • • 
multi-uaer wooden 1hip1 ud iron mea. 
multi-way command branch. • •• 
munma.p - unmap pa.gee of memory. 
mv - move or rename &lee. 
my ma.ii fromT. 
name. 
name. 
name. 
name. 
name. 
name. 
•a.me. • 
aa.mt da.t.a. hue. 
name data hue. 
name da.t.a. hue. 
name data bue. 
name for a. temporary file. 
name from uid. 
name lin. 
name lin. • • , • , 
name of a file. 
name of a terminal. , • 
name of a terminal port. 
name of connected peer. 
name of current hon. 
name of current holli. 
name of current host system. 
name to a ,octet. 
names. • .....••• 
na.mee from i-numben. • • , • • 
ncheck - generate namea from i-numben. 
nd - network diak control. • • • • • , 
nd - network disk driver. , , , • • , 
neqn, checkeq - typeset ma.thematics. 

chmod(3F) 
chmod(2) 
frexp(3) 
touch(l) 
eyacc(l) 
rmt(SC) 
monitor(3) 
monitor(3) 
bdemo1(6) 
monop(6) 
monop(6) 
monitor{3) 
more(l) 
cunea(3X) 
col(l) 

mountl8! mount 2 
mount 8 
mount(2 
mta.b(6) 
mouae(4S) 
mouae(4S) 
mp(3X) 
plot(3X) 
mv(l) 
lseek(2) 
ma(7) 
mp(3X) 
mt(l) 
mta.b(6) 
mt!(4S) 
mt1(4S) 
mtio(4) 
eyacc(l) 
mp(3X) 
mb(4S) 
vp(4S) 
pr{l) 
mp(3X) 
select(2) 
fsplit(l) 
mti(4S) 
1a.il(6) 
cah(l) 
munma.p(2) 
mv(l) 
from(l) 
getenv(3) 
getlog(3F} 
getlogin(3) 
getaockna.me{2) 
mktemp(3) 
pwd(l) 
tty(l) 
hoat,(6} 
network~6} 
protocols 6} 
tervices(5 
tmpna.m(3C} 
getpw(3) 
nliet(3} 
nm(l} 
rename(2} 
ttyname(3) 
ttyna.m(3F) 
getpeerna.me(2) 
gethostna.me(2) 
hollinm{3F) 
ho at name( 1) 
bind(2) 
c1h(l) 
ncheck(B) 
ncheck(B) 
nd(BC) 
nd(4P) 
eqn(l) 
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- check if user hi.a news on the USENET news 
ntohl, atoha - convert value, between host a.nd 

nd
nd

getneibyname, setneient, endnetent - get 
gethostbyna.me, aethoatent, endhostent - get 

lo - software loopba.ck 
ifconfig - configure 

if - general properties of 
intro - introduction to 

networb
new, - USENET 

routing - syBtem iiupporting for local 
routed -

netstat - show 

crea.& - create a 
- open a iile for reading or writins, or create a 

newf1 - conBtruct a 
fork - create a 
vfork - spawn 

login: login 
adducer - procedure for adding 

aliases Ii.le. 

/continue, cd, eval, exec, exit, export, login, 

new, - USENET network 
expire .;. remove outdated 

inewu - eabmit 
poatnews - submit 

readnewa - read 
eendnewu - send 

uurec - receive processed 
checbewa - check ii uaer hu newu on the USENET 

checknew1 - check if user hu 
checlcnews( l} 

dbmi11it, fetch, store, delete, fintkey, 
gettable - get 

htable - convert 

vgrind - grind 
only). 

clri - clear i
nice, 

aetjmp, longjmp -
notify: requellt immediate 

relationships of screens. adja.centlcreenu -
term - terminal driving tables for 
term - terminal driving tablee for 

aoelim - eliminate .10'1 from 
tbl - format tabla for 

colcrt - filter 
deroll' - remove 
checknr - check 

network byte order. htonl, htons, 
byte order. htonl, hton1, ntohl, 

fptype - ch,eck a Boating point 
- get the file descriptor of an external unit 

phones - remote host phone 
arithmetic - provide drill in 

rand, erand - random 
/ara.ndom, inihta.te, eetetate - better random 

a.tof, atoi, a.tel - convert ASCII to 
intro - introduction to system calls a.nd error 

ncheck - generate names from i
number - convert Arabic 
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netstat - ,how network statue. • 
network. checknewB • • • • • 
network byte order. htonl, htoD.B, 
network disk control. • • • • • 
network disk driver. • • • • • • • 
network entry. getnetent, getnetbya.ddr, • 
network host entry. getholtent, gcthostbya.ddr, 
network interface. 
network interface parameten. 
network interfaces. 
network library function,. 
network name data. ba.ae. 
network news article, utility file,. 
network packet routing. • • • • • 
network routing daemon. 
network Btatua. • • • • , • • • 
networks - network name da.ta base. 
new Ii.le .••• 
new file. open • • • • • • • • • • 
new lite system. • • • • • • • • , 
new proce111. ~ • • • • • • • • • • • 
new proce11 in a virtual memory elficient way. 
new user. 
new usen. . .............. . 
newalia.sea - rebuild the data baae for the mail 
newf1 - con1truct a new file syatem. 
newgrp, read, rcadonly, set, 1hift, times, trap,/ 
new, - USENET network news article, utility filea. 
new, article, utility file,. 
news a.rticlea. 
news article,. 
news articles. 
news article,. 
news article, via mail. 
news articlea via. ma.ii. 
new, network. • 
new, on the USENET news network. • • • • 
newsrc - information file for readnewa(l) and 
nextkey - data ba.ae subroutines. 
NIC format host tables from a host . 
NIC standard format host tables. 
nice - set program priority. 
nice listings of program,. • • • • • • • 
nice, nohup - run a command at low priority (ah 
nice: run low priority proceH. • • • • • • • • 
nlin - get entries from name list. • • • • • • • 
nm - print name list. • • • • • • • • • • • • 
node. • •••••••••••••••••• 
nohup - run a command at low priority (sh only). 
nohup: run command immune to hangups. 
non-local goto. • • • • • • • • • • • 
notification. • , • , , • • • • • • • 
notify: request immedia.te notification. 
notify the window driver of the phyaical 
nroff. • .••.•.•••••••• 
nroff. • •••••••••••••• 
nroll' - text formatting and typesetting. 
nroff input. • ••• , ••••• 
nroll' or troll'. • • • • • • • • • 
nroll' output for CRT previewing. 
nroll', troll', tbl and eqn constructs. 
nroff/troll' files. • • • • • • • • • • • • • • 
ntohl, ntoha - convert values between host and 
ntohs - convert values between host a.nd network 
null - da.ta. ,ink. • • • • • • • • • • • • • 
number. • .... , ........... .. 
number. getfd • , • • • • • • • • • • • • 
number - convert Arabic numerals to English. 
number da.ta. base. • • • • • • • • • • • • 
number fa.eta. • • • • • • • • • • • • • • 
number genera.tor. • • • • • • • • • • • • 
number genera.tor; routines for changing genera.tors. 
numbers. 
numbers. 
numbers. 
numerals to English. 
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Permuted /nde:r 

netBta.t(8) 
checknews( 1) 
byteorder(3N) 
nd(8C) 
nd(4P) 
getnetent(3N) 
gethostent(3N) 
lo(4) 
ifconfig(8C} 
if(4N) 
intro(3N) 
networks{S) 
news(S) 
routing( 4N) 
routed(8C) 
netatat(8) 
nctworb(S) 
crea.t(2) 
open(2) 
newfs(8) 
fork(2) 
vfork(2) 
cah(l) 
adduser(8) 
newa.liam(8) 
newfs(8) 
sh(l) 
news(S) 
newa(5) 
expire(8) 
inewe(l) 
post news( 1) 
readnewa(l) 
sendnews(8) 
uurec(8) 
checknews( 1) 
checknews(l) 
newsrc(5) 
dbm(3X) 
gettable(8C) 
hta.ble(8) 
nice(3C) 
vgrind(t) 
nice(l) 
ceh(l) 
nliat(3) 
nm(l) 
clri(8) 
nice(l) 
cah(l) 
setjmp(3) 
cah(l) 
ceh(l) 
a.dja.centecreene( 1) 
,term(S) 
term(6) 
nroff(l) 
1oelim(l) 
tbl(l) 
colcrt(t) 
deroff(l) 
checknr(t) 
byteorder(3N) 
byteorder{3N) 
null(4) 
fptype(3F) 
getfd(3F) 
number(6) 
phones(5) 
a.rit hmctic( 6) 
ra.nd(3C} 
ra.ndom(3) 
a.tof(3) 
intro(2) 
ncheck(8) 
number(6) 
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Permuted /n4ea 

idate, itime - retuna date or time in 
twrite, trewin, takipf, htate - f77 tape I/ 

loc - return the &ddren of &D 
aise - aise of &D 

lorder - find ordering relation for &a 
atriag, - find printable atringa ia &a 

index, riadex, lnblak, lea - tell &bout character 

od
oct - Central Data 

acct - tuna accounting on or 
logia - 1iea 

nice, nobp - naa a commaad at low priority (ah 
a procram &le iacludiae alia111 &ad path, (cth 

create & aew lile. 
lie. opea -

fopea, freopea, fdopea -
lock - apply or remove &a &dvi1oiy lock oa &a 

cloaedir - directoiy operatioaa. 
ayeloe, 

coat, point, linemod, ,pace, cloaepl - graphic•/ 
,avecore - aave a core dump of the 

kemoa - eeaerate a dump of the 
iatro - iatroductioa to 1yatem m&iateaaace aad 

tget,tr, tgoto, tputs - termiaal iadepeadeat 
bcopy, hemp, b1ero, 11 - bit aad byte striae 

telldir, aeekdir, rewiaddir, clo1edir - directoiy 
dkio - eeaeric disk coatrol 

atrcpy, atrnepy, 1trlen, index, rindex - striae 
joia - relatioaal databue 

getopt, 
cun• - 1creea fuactioaa with " 

getopt, optars, 
eetopt, optarc, optiad - get 

fcntl - file control 
atty - aet termiaal 

eetaockopt, 1et1ockopt - get &ad aet 
- coavert valu• between boat and network byte 

lutcomm - ,how laat commaad, executed in revene 
!order- find 

vi - 1creea 
cpio - copy lie &rchivea ia and 

expire - remove 
&.out - uaembler and link editor 

- termiaate a proc•• after lu1hine aay peadi11e 
fre&d, fwrite - bulered binaiy input/ 

ecvt, fcvt, gcvt -
printf, fpriatf, aprintf - formatted 

fold - fold lone linea for finite width 
colcrt - filter nrol 

1tdio - at&ndard bulered input/ 
lu,h - tlueh 

tn - copy 1taadard 
fore&ch: loop 

aeadmail - ae11d mail 
exec: 

chown - change 
chowa, fchowa - change 

quot - 1umm&rise file 1y1tem 

diag - Genera.1-purpoae staad-alone utility 
1tdio - at&ad&rd butrered input/output 

routing - B)'ltem supporting for local network 
more, 

getpageaise - get eyatem 
pageeise - print ,yatem 

miecellaneou1 - miecellaaeou1 uaeful iaformatioa 
mu - print out manual 

mmap-map 
munmap - unmap 

January rns4 

awapoa - apecify additional device for 
drum

va.dviu - give advice to 

numeric&! form. 
0. topen, tcloae, tread, 
object. • • • • • • • 
object file. • •••••• 
object library. • 
object, or other binary, file. 
objects. • • • • • • • • • 
oct - Central Data octal aerial ca.rd. 
octal, decimal, hex, ucii dump. 
octal serial ca.rd. • • • • • • • • 
od - octal, decimal, hex, aacii dump. 
of. . ............ . 
OD.. • • • • • • • • • • • • • • • • • 
onintr: procea1 interrupts ia command acripta. 
only). • • • • • • •• -• • • • • • • • •• 
oaly). which - locate • • • • • • • • • • • 
opea - opea & lilt for reading or writing, or 
opea a file for reading or writiag, or create a aew 
opea a ,tream. • • . • • • • • . . • . 
opea &le. • ••••••••••••• 
opeadir, rea.ddir, telldir, 1eekdir, rewinddir, 
openlog, cloaelog - control syatem log. • • 
ope11pl, erue, label, liDe, circle, arc, move, 
operating 1yatem. • • • • • • • • • • 
oper&ting 1yatem's prolile bulen. 
operation command,. • , • • • • • • • 
operation routinea. tgetent, tgetaum, tgetlag, 
operation,. • , ••• , • 
operation,. opendir, readdir, • • • • • • 
operation,. • • • • • • • • , ••• , , 
operation,. atrcat, 1trucat, atrcmp, 1trncmp, 
operator. • • • • • • • • • • • . . . .• 
optars, optind - get option letter from &?IT· 
optimal" cunor motion. • • • • • 
optind - get option letter from &rgv. 
option letter from argv. 
option,. • • • • • • • • • • • 
option,. • ••• , , •••• , 
option, on 1ocketJ. • • , • • • • 
order. htonl, hton,, ntohl, ntoh, 
ord.er. • • • • • • • • • • • • • 
orderinc relation for &ll object libraiy. • 
oriented (visual) di1play editor baaed oa ex. 
out. • ..•... 
outdated new, articlei. 
output. , , , 
output. exit • • • 
output. • •• , , 
output coannioll, 
output convenion. 
output device. • • • • 
output for CRT previewing. 
output package. 
output to & logical unit. 
output to many filea. 
over list of D&mea. 
over the internet • • • • • • • • 
overlay ,hell with 1pecified command. 
owner. • .•..•••••••• 
owner and group tf a lie. • , , • • • 
ownenhip. • •.••.•••••.•••• 
pac - printer /plotter accoUDtinc informatioa. 
package. • ••• , , ••• , , 
package. • • , ••••••• 
packet routing. • • , , , • , 
page - browae through a text lie. 
page sise. • ••••••••• 
page 1i1e. • •••••••••• 
page,. . ••••.••• • • • • • · · • • 
pagea; &ad m&aual information by keyword,. 
pagee of memory. • ••••• 
pagea of memoiy. • ••••• 
pageaise - print aystem page aise. 
paging and napping. 
paging device. 
pa.ginc system. 

idate{SF) 
topea(SF) 
loc:(3F) 
1i1e(l) 
lorder(l) 
atrings(l) 
index(SF) 
oc:t(4S) 
od(l) 
oc:t(4S) 
od{l) 
acct(2) 
logia(l) 
cah(l) 
aice(l) 
which(l) 
open(2) 
open(2) 
fopea(SS) 
lock(2) 
direc:tory(S) 
1yslog(3) 
plot{SX) 
aavecore(8) 
kgmoa(8) 
i1atro(8) 
termcap(3X) 
bat ring( 3) 
directory(3) 
dkio(4S) 
1tring(S) 
join(l) 
getopt{SC) 
cunes(3X) 
getopt(3C) 
getopt(3C) 
fc11tl(5) 
,tty(l) 
getaockopt(2) 
byteorder(3N} 
lutcomm(l) 
lorder(l) 
vi(l) 
cpio(l) 
expire(8) 
a.out(5) 
exit(3) 
fread{3S) 
ecvt(3) 
printf(3S) 
fold{l) 
colcrt(l) 
intro{SS) 
luah(3F) 
tee(l) 
c1h(1) 
aendm&il{B) 
cah(l) 
chowa(B) 
chown(2) 
quot(8) 
pac(8) 
diag(s,) 
intro{3S) 
routing( 4N} 
more{l) 
getpa.geai1e(2) 
pageaise( 1) 
intro(7) 
man(l) 
mmap(2) 
mUDmap(2) 
pageai1e( 1) 
1wapoa(8) 
drum(4) 
vadviae(2) 
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ewapoa - add a ewap device for iaterleaved 
eocket pair - create a 

col - filter revene 
me - macros for formatting 

vp - lkoa 10071-6 Multibu1 Vern.tee 
ifcoalig - configure network inteda.ce 

pc
pxref
pxp

pmerge
px
pix -
pi-

getpa11 - read a 
paaewd - change logia 

pae1wd -
vipw - edit the 

getpwuid, getpwnam, ectpweat, endpwent - get 
getwd - get cumnt working directory 

getcwd - get 
- locate a program file including aliaae, and 

grep, egrep, fgrep - ecarch a file for a 
awk-

popen, 
getpeername - get. name of connected 

exit - terminate a proceH after lu1hing any 
etatietic,. 

crontab - table of timee to rua 
meag

ptx -
limit: alter 
meesagee. 

error mee1age1. 
,ticky - executable !ilea with 

phone. - remote hon 

pti
adjacent,creoa, - notify the window driver of the 

1plit - eplit a file into 
channel. 

bg: 
lieh -

mille -
boggle
worm-

pac - printer/ 
vpc - S11tech VPC-2200 Venatec printer/ 

trpfpe, fpecnt - trap and repair Boating 
erase, label, line, circle, arc, move, cont, 

fptype - check a Boating 
i,iDf, i1au - teet for indeterminate Boa.ting 

laeek, tell - move read/write 
· · popd: 

ttyaa.m, ieatty - find name of a terminal 
ttytype - data baee of terminal typea by 

pr - print file{•), 
analyse - Virtual UNIX 

itom, madd, msub, mutt, mdiv, min, mout, 
root. exp, log, loglO, 

log, loglO, pow, eqrt - exponential, logarithm, 

be - arbitrary
mult, mdiY, min, mout, pow, gcd, rpow - multiple 

monitor, monata.rtup, moncontrol -
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paging/swapping. 
pair of connected socket.. 
pa.per motion,. • • • • , 
papen. • .•.••.• 
parallel printer inteda.ce. 
parameten. • •••• , 
Puca.I compiler. 
Puca.I cron-reference program. 
Puca.I execution profiler. 
pa.1cal file merger. • • , • , • 
Puca.I interpreter. • • • • , 
Puca.I interpreter and executor. 
Puca.I interpreter code translator. 
pa.eswd - change login pa.esword. 
pa.sswd - pa.11word file. 
pa.11word. 
paesword. 
paHWOrd file. 
paeaword file. 
pa.enrord file entry. getpwent, 
pathna.me. • ••••••••••• 
pathna.me of cumnt working directory. 
path, (ah only). which , • • • • • • 
pattena. , ••••• , , • , •• , , 
pa.ttera eca.nning a.nd proceeeing la.nguage. 
pa.uae - ,top until eipa.l. • • • • • • • 
pc - Pa.seal compiler. , • • • • • • • , 
pcloae - initia.te 1/0 to/from a procea1. 
peer. • •••••••••••••• 
pending output. • • • • • • • • • • • 
perfmon - gra.phical displa.y of genera.I 9Y1tem 
periodic job,. • • • • • • • 
permit or deny me111ge1. • • • • • • 
permuted index. • • • • • • • • • • 
per-proceH resource limitation,. 
perror, gerror, iermo - get eyatem error 
perror, 1y1_errliat, ey1_nerr, ermo - eyatem 
penietent text. • • • • • • • • • • • • 
phone number data. ba.ae. • • • • • • • • • 
phonee - remote host phone number da.ta. ba.ae. 
phototypeeetter interpreter. 
phyeical rela.tion1hip1 of ecreen,. 
pi - Pa.seal interpreter code translator. 
piece1. • •••••••••••• 
pipe - create an interproce11 communica.tion 
pix - Pa.seal interpreter and executor. 
pla.ce job in background. 
pla.y "Go Fieh". • • • • • •• 
pla.y Mille Bonaee. 
play the game of boggle. 
Play the growing worm game. 
plot - graphics filters. • • • 
plot - graphics intedace. • 
plotter accounting information. 
plotter a.nd Centronic1 printer interface. 
pmerge - paeca.l lile merger. • • • • • 
point faults. • • • • • • • • , • • • 
point, linemod, apace, closepl - graphice/ openpl, 
point number. 
point values. • • , • • • • • 
pointer. • ••• , •• , • , 
pop ehell directory eta.ck. 
popd: pop shell directory eta.ck. • • • • • • 
popen, pcloee - initiate 1/0 to/from a proce11. 
port. • ••••••••• 
port. • ••••••••••• 
poesibly in multiple columu 
poatmortem crash analyser. 
poatncwe - eubmit news art.icles. • • 
pow, gcd, rpow - multiple precision integer/ 
pow, eqrt - exponential, loga.rithm, power, aqua.re 
power, aqua.re root. exp, • • • • • • • • • 
pr - print file(s), possibly in multiple columu 
precision arithmetic language. • • • • • • • 
precision integer arithmetic. itom, ma.dd, msub, 
prepare execution profile. • • • • • • • • • • 

- xxix -

Permuted fode:, 

nra.pon(2) 
socketpa.ir(2) 
col(l) 
me(7) 
vp(4S) 
ifconfig(8C) 
pc(l) 
pxref(l) 
pxp(l) 
pmerge{l) 
px(l) 
pix(l) 
pi(l) 
pa.eswd(l) 
pa.sswd(5) 
getpass(3) 
passwd(l) 
pa.sswd(5) 
vipw(8) 
getpwent(3) 
getwd(3) 
getcwd(SF) 
which(l) 
grep(l) 
a.wk(l) 
pa.use(SC) 
pc(l) 
popen(3S) 
getpeerna.me(2) 
exit(S) 
perfmon(l) 
crontab(6) 
mesg(l) 
ptx(l) 
csh(l) 
perror{3F) 
perror{3) 
aticky(8) 
phones(5) 
phones(5) 
pti(l) 
a.dja.centscreens( 1) 
pi(l) 
aplit(l) 
pipe(2) 
pix(l) 
csh(l) 
fish(6) 
mille(6) 
boggle{6) 
worm(6) 
plot(lG) 
plot(6) 
pa.c(8) 
vpc(4S) 
pmerge{l) 
trpfpe(SF) 
plot(3X) 
fptype(SF) 
isinf(3) 
lseek(2) 
csh(l) 
csh(l) 
popen(3S) 
ttynam(3F) 
ttytype(5) 
pr(l) 
ana.ly1e(8) 
postnews( 1) 
mp(3X) 
exp(3M) 
exp(3M) 
pr{l) 
bc(l) 
mp(3X) 
monitor(3) 
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cpp - the C language 
colm - li.lter arol output for CRT 

••get - uado a 
typet

lpr-ol liae 
fortune -

pn
huh1tat: 

jobt: 
,an

pr
fpr

hietory: 
hoatid

buaer-
am

hoetaam, - ,et or 
kqword,. maa -

priatea• -
praail
p,tat

pagai11-
pwd

lit. etriap - lad 

buaer - prin\ luge buaer oa 
printc:ap -
lpc- liae 
lpd- liae 

"P - lkoa 10071-6 Multib•• Venatec parallel 
VPC-2200 Venattc priater/plotter and Ceatroaic, 

lprm - remoTt job, from th, liat 
pac

Ypc - Sy,tech VPC-2200 Venatec 
convenioa. 

,e&priority - 1•/•• pnisram 1ched111ia1 
alee - aet pro1n.m 

reaict - alter 
aict: na low 

alee, aobp - naa a commaacl 1& low 

adduaer
reboot - UNIX boot1tr1ppin1 

aict: na low priority 
nop: laalt a job or 

_ult - terminate a 
fork - create a aew 

fork - create a copy of thi1 
kill - 11acl a 1ipal to a procen, or termiaatt a 

kill - nad 1ipal to a 
kill - nad a 1ipal to a 

popea, pclo11 - iaitiate 1/0 to/from a 
wait - await comple&ioa of 
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ed .. termi~1': ~ 
1etpsrp - get 

killn - aeDd 1ipal to a 
1etpsrp - aet 
1etpid- set 

getpid, 1e&ppid - set 
vlork - 1pawa new 

oniatr: 
kin - aead a 1ipal to a 

limit: alter per
p1 -

tima -set 
wait - wait for a 

wait, wa.it8 - wait for 
ptrace -

exit - terminate 
uurec - receive 

kill: kill job, and 
gcore - get core image, of nDDin1 

renice - alter priority of running 
wa.it wait for backgroUDd 

preproce11or. • • • • • • 
previewing. • • • • • • • 
previou1 get of u SCCS Ii.le. 
primitive 111tem data typea. 
pria,. • • • • • . . • • • • • • • • • 
priat a random, hopciully interesting, adage. 
print u SCCS Ii.le. • • • • • • • • • • 
print commaad ha1hiag atatiatic1. 
print current job list. • • • • • • • • • 
print curreat SCCS Ii.le editing anivity. • 
priDt lile{1)1 po11ibl:, ill multiple columu. 
print Fonraa &le. • • • • • • • • 
pria& hmory ffeDt tin. • • • • • • 
priat identiler of curre1at hon 111ua. 
pri1at luge buaer oa priater. 

cpp(l) 
colcrt(l) 
uget(l) 
typee(6) 
lpr(l) 
fonUDe{CI) 

:a~N ~i:M 
1act{l) 
pr(l) 
fpr(l) 
ceh(l) 
hoetid(l) 

priat a&mt liat. • • • • • • • • • • • • • • • • • • 
bauer(CI) 
am(l) 
hoetname{l) 
mu(l) 
priateDY(l) 

pri1a, 1aame or curreat ho,t ,ya,em. • • • • • • • 
pria, ou, maaual pap,; lad m&Hal iaformatioa by • • 
pria, ou, the eaviroamea,. 
pria, ou, waitiag mail. 
pria, 111tem fact,. • • • • • 
pria, 111tem pace 1ise. • • • • 
priat workiag directory aame. • • • • • 
priatablt nriap ia u objtd, or o,her biaary, 
priatcap - priattr capability data bue. 
printe1a• - priat ou, the e1aviro1ame1a,. 
priater. • • • • . • ••• 
priater capability data b&N. 
pria,er co1a,rol program. 
pri1ater daemoa. • • • • • 
printer i1aterlaee. • • • • • • • 
pri1ater i1aterface. Ypc - Syetecla 
priater 1poolia1 queue. • • • • • • • 
priater/plotter accouatia1 iaformatioa. • ••• 
printer/plotter ud Ce1at1'0lliC1 pri1attr iaterlace. 
priatl, fprintl, aprintl - formatted o•tp•t 
priority. ptpriority, 
priority. • • • • ,, • . • • 
priority of naala1 procena. 
priority proc:en. • • • • • • • 
priori$:, (1Ja ORiy). • • • • • • 
prmail. - pri1at ou, waitia1 mail. 
procedure for aclcliag ••• D1tn. 
proced un,. • • • • 
procea. 
procea. 
proctn. 
procen. 
procen. 
proce1t. 
procen. 
proc11t. 
procen. 
proce11. • ••••••••••. • ••• 
procen after lu1hi1a1 HY peacliag oatput. 
proce1t coatrol i1ai,iali1atioa. 
procen group. 
proctn group. 
proce11 group. • • • 
proce11 id. • • 
proce1t identilcatioa. • • • • • • • • 
procen ia a vin•al memory elicieat way. 
procea iatemapb ill commud tcriptl. 
procen, or termi1aate a procen. 
procen nao•n:e limitatio1a1. 
procen etat••· • ~ • • • • 
procen tim•. . ••••• 
procen to terminate. 
procen to terminate or atop. 
proceu trace. • • • • • • 
proce11 with ltatu,. • • • • • 
proce11ed 1aew1 artic1ee via mail. 
proce11a. • •••• 
proceeee1. • •••• 
proce11ee. • •••• 
procee,ee to complete. 

prmail(l) 
patat(B) 

• • P&1t1i1t(l) 
pwd(l) 
1tringa(l) 

:~:::~:J 
baner(CI 
printca 6) 
lpc(B) 
lpd(I) 
vp(4S) 
vpc(4S) 
lprm(l) 
pac(8) 
vpc(4S) 
printf(8S) 
getpriority(2) 
aice(SC) 
naict(I) 
ah(l) 
aict(l) 
prmail(~ 
aclclut I) 
nboot(B 

::tm 
uit(2) 
fork(2) 
fork(ar) 

killil) 
kill 2) 

kill SF~ 
popea as) 
wait(l 
uit(a) 
iait(I) 
1etPlfp{2) 
killpl(2) 
1etpgrp(2) 
getpid(SF) 
getpid(2) 
.Cork(2) 

kitJN 
cehM 
pe(l) 
timee(SC) 
wa.it(3F) . 
wait(2) 
ptn.ce(2) 
exit(3F) 
urec(B) 
ah(l) 
gcore{l) 
renice(8) 
c1h(l) 
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a.wt - pa.tteru scanning and 
ha.It - stop the 

m4- macro 
reboot - reboot system or ha.It 

monstartup, moncontrol - prepare execution 
proil - execution time 

kgmon - generate a dump of the opera.ting system's 
gpro( - display call graph 

prof - display 
pxp - Puca.I execution 

end, etext, eda.ta. - la.st locations in 
ftp - ile transfer 

lpc - line printer control 
lpq - spool queue exa.mination 

mt - magnetic ta.pe manipulating 
pxref - Puca.I cross-reference 

units - convenioia 
whereis - locate source, binary, and/or manual for 

cb-C 
oialy). which - locate a. 

make - m&iiataiia 
nice - set 

getpriority, aetpriority - get/set 
indent - iiadent and format C 

a.11en
lint - a C 

lex - genera.tor of lexical a.nalysi1 
vgrind - grind nice listinp of 
xstr - extract ltrinp from C 

lbio - genera.I 
ii - genera.I 

arp - Addre11 Resolutioia 
icmp - Interuet Control Meaaage 

ip - Interuet 
tcp - Iiateruet Traia1mi11ioia Control 

teliaet - user interface to the TELNET 
11dp - Jiateruet Uaer Data.gram 

getprotobyname, aetprotoent, endprotoent - get 
inet - Interuet 

rmt - remote magtape 
protocol, -

ltpd - DARPA Internet File Transfer 
telnetd - DARPA TELNET 

t(tpd - DARPA Trivial File Tranlfer 
trpt - tran,literate 
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mkproto - conltruct a 
arithmetic -
false, true -
true, false -

pt:,-

dia.g - Genera.l-
11ngetc -

pushd: 

puts, fpute -
putc, putcha.r, fputc, putw -

logical unit. 
on a. stream. 

stream. putc, 

p.utc, putcha.r, fputc, 

processing language. 
processor. 
processor. 
proceasor. • 
prof - display profile data.. 
proil - execution time profile. 
profile. monitor, 
proile. 
profile butren. 
profile data. 
profile da.ta.. 
profiler. 
program. 
program. 
program. 
program. 
program. 
program. 
program. 
program. 
program beautifier. • • • • • • • • • 
program file including a.lia.1e1 a.nd paths (c,h 
program groups. • • • • • 
program priority. • • • • • 
program scheduling priority. 
program source. 
program verificatioia. 
program verifier. 
program,. • •••• 
programs. • • • • • • ••• 
programs to implement shared string,. 
propertiea of frame bulen. 
propertiea of network interfaca. 
Protocol. 
Protocol. 
Protocol. ••••• 
Protocol. 
protocol. 
Protocol. •••••••••••••••• 
protocol entry. getprotoent, getprotobynumber, 
protocol family. 
protocol module. 
protocol name data. base. 
Protocol Hffer. 
protocol aeffer. 
Protocol aeffer. 
protocol trace. • • • • 
protocols - protocol name data bue. 
prototype file system. 
provide drill in number fa.ct,. 
provide truth valuea. 
provide truth values. 
prs - print a.n SCCS file. 
ps - process status. 
pseudo terminal driver. • • • • • 
psigna.l, 1ys_sigli1t - system signal meHa.gee. 
pstat - print system facts. • • • 
pti - phototypesetter interpreter. 
ptrace - procees trace. 
ptx - permuted index. 
pt:, - pseudo terminal driver. 
purpose sta.nd-alone utility package. 
push character back into input stream. 
push shell directory stack. 
pushd: push shell directory stack. 
put a string on a stream. 
put character or word on a. stream. • • • 
putc, fputc - write a character to a FORTRAN 
putc, putchar, fputc, putw - put cha.ra.cter or word 
putchar, fputc, putw - put character or word on a 
puts, fputa - pd a string on a. stream. 
putw - put character or word on a stream. 
pwd - print working directory name. 
px - Pa.sea.I interpreter. • • • • • • • 
pxp - Pa.sea.I execution profiler. 
pxref - Pa.seal cross-reference progra.m. 

• xxxi • 

Permuted fode~ 

awk(l) 
halt(8) 
m4(1) 
reboot(2) 
prof(l) 
profil{2) 
monitor{3) 
profil(2) 
kgmon{8) 
gprof(t) 
prof(l) 
pxp(l) 
end(3) 
ftp(lC) 
lpc{8) 
lpq(l) 
mt(t) 
pxref(l) 
units(t) 
whereis(l) 
cb(t) 
which(l) 
make(l) 
nice(3C) 
getpriority(2) 
indent(l) 
a.ssert(3) 
lint(t) 
lex(t) 
vgrind(l) 
xstr{l) 
lbio(4S) 
if(4N) 
a.rp(4P) 
icmp(4P) 
ip(4P) 
tcp(4P) 
telnet(lC) 
udp(4P) 
getprotoent(SN) 
inet(4F) 
rmt(8C) 
protocols(5) 
ftpd(8C) 
telnetd(SC) 
tftpd(SC) 
trpt(8C) 
protocols(5) 
mkproto(8) 
arithmetic{6) 
false(l) 
true(l) 
pn(t) 
ps(t) 
pty(4) 
psignal(S) 
pstat(8) 
pti(l) 
ptra.ce(2) 
ptx(l) 
pty(4) 
diag(Ss) 
ungetc(3S) 
csh(l) 
csh(l) 
puts(3S) 
putc(3S) 
putc(3F) 
putc(3S) 
putc(3S) 
puts(3S) 
putc(3S) 
pwd(l) 
px(l) 
pxp(l) 
pxref(l) 
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ia1q11e, remque - ia1tn/remove element from a 
lprm - remove jo b1 from the line printer ,pooling 

lpq- ,pool 
cpon
cpon-

quota - muipulate di1k 
aetquota - enable/ di1able 

raia - aaimated 

fonuae - print a 
rulib - coaven archiv• to 

rud, in.ad -
random, ,random, iaitatate, aetnate - better 

rudom llllmber paerator; routia• for clau1ia1/ 

ratfor

a ,tream to a remote commud. 

1etpu1-
ao11rce: 

read, rodv
readaew1 -

wait/ /cd, eval, exec, ait, expon, Iopa, aewpp, 

readlink -
directory operatioa,. opeadir, 

open - opea a lit for 

aew,rc - iaformatioa lie for 
/cd, eval, aec, ait, upon, loeia, aewcrp, read, 

read, 
l1eelt, tell - move 

,etregid - ,et 
1ttreuid - Ht 

malloc, fne, 

re - commaad 1cript for auto
reboot -

fanboot, futhalt -
aewalia1t1 -

recv, recvfrom, recvm11-
mail - 11ad aad 

/bia/mail - 11ad or 
1lUNC

rec:aew1-
ncaew1-

rmail - laudle nmote mail 

relaula: 
11tmp, wtmp - loeia 

eyacc - modiled yacc allowia1 mucla improved error 
aocket. 

,ocket. recv, 
recv, recvfrom, 

eval: 
re_comp, 

document,. 
pxref - Pascal cron

iadex to a bibliogra.phy .br lookbib - lad 
refer - find ~~ inaen literature 

re_comp, re_exec -

comm - select or 
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qson - quick ,on. 
qson - quicker son. 
queue. • ••••• 
queue. • • • • • • 
queue examiaatioa program. 
quick son. • • • • • • • • 
quicker aon. • • • • • • • • • • • 
qui1 - teat your bowledge. • • • • • • 
quot - 1ummariae file 1Y9tem owaenlaip. 
quota - manipulate dialc quotas. 
qao\u. . .•......•• 
quotu on a file 1Y9tem. • • • • 
raia - aaimated raiadrop1 di,play. 
raiadrop1 diaplay. • • • • • • 
rud, araad - raadom. llUmber paer&lor. • • • • • 
rudom, laopefully iatereriiar, adap. 
rudom librari•. • • • • • • • • • • • 
raadom aumber generator. • • • • • • • • • 
raadom D11mber pnerator; routiaa for claaagillg/ 
raadom, arudom, initatate, 1ttltate - better 
raalib - collven archiv11 to random libraries. 
ra.tfor - ratioaal Fonru dialect. • • • • • 
ra.&ioaal Fonraa dialect. • • • • • • • • • • • 
re - commud ,cript for auto-reboot ud daemou. 
rcmd, mnpon, ruaerolc - routillt1 for returaia1 
rep - nmote file copy. • • • • • • • • • 
rdate - ,et 1yatem date from a remote ho8'. 
read a punord. • • • • • 
read commaad, from lie. • • • • • • • • 
read inp11\. • • • • • • • • • • • • • • • • • • • • 
read aew, aniclee. • • • • • • • • • • • 
read, rodoaly, ,et, 1laift, timet, trap, •muk, 
read, rodv - read input. • • • • • • • • • 
read value of a 1ymbolic link. • • • • • • 
readdir, telldir, 1eelcdir, rewiaddir, clo1edir -
readiag or writing, or create a new Ile. • 
readlink - read value of a 1ymbolic liak. • • 
readaew, - read aew, anicltt. • • • • • • • • 
readaew1(1) aad checkanl(l). • •••••• 
readoaly, aet, 1laift, tima, trap, •muk, wait-/ 
readv - read iaput. 
read/write poiater. • • • • 
real aad efectin gro11p ID. 
real aad elective uaer ID'1. • • • • • • 
realloc, calloc, cfree, alloca - memory allocator. 
reboot - reboot 1yltem or laalt procenor. 
reboot - UNIX boot1trappia1 proctdura. 
reboot ud daemoa,. • • • • • • • • • 
reboot mtem or halt proce11or. ._ •••• 
reboot/halt the 1yltem witlao11t checkiag the cli1b. 
rebuild tlae da.ta bue for the mail aliua lie. 
receive a me11ap from a 1oclcet. 
nctiYt ma.ii. • • • • • • • • • • • • • 
receive mail amoag uaen. • • • • • • • 
receive proce11ed •••• anid• via mail. 
receive unproce11ecl articlea via mail. 
receive uaproce11ed anicla via mai1. 
neeived fla •acp. . . . . . • • • . • • 
recaew1 - receive uaproca1ed anid• via mall. • • • • • 
rtcatWI - receive Hproc•1ed &nid• via man. • • 
re_comp, re_aec - regular expra1ioa bacllu. 
recompute commaad hula table. • • • • • • • 
record,. • • • • • • • • • • • • • • • • • • 
recoftl'J'. • • • • • • • • • • • • • • • • • • 
recv, recvfrom, renmag - receive a •••aae trom a 
recvfrom, recvm1g - receive a me11ap from a 
recvmag - receive a meeaap from a 1oclcet. 
re-evalua.&e ,hell da.&a. • • • • • • • • • • 
re_exec - regular apres,ioa ba41«. 
refer - find ud ia1ert literature refereace1 ia 
reference program. • • • • • • • • • • • 
refereacea ill a bibliograp!ly. /- make invened 
refereac11 ia documeat,. • • • • • • • 
regular expre11ioa laandler. • • • • • 
rehash: recompute command huh table. 
reject liaa com.moll to two aorted filea. • • • • 

. . . . 

qeon(SF) 
qeort(S) 
inaque(s) 
lprm(l) 
lpq(l) 
q,on(SF) 
qeon(S) 
qui1(6) 
quot{B) 
quota(2) 
quota(2) 
eetquota(2) 
r~n(6) 
ra.ia(6) 
raad(3C) 
fonuae(6) 
raalib(l) 
rud(SC) 
rudom(S) 
rudom(s) 
ruli;l) 
ra.tfo l) 
mfo 1) 
rc(B) 
rcmd(SN) 
rcp(lC) 
rdue(B) 
f9'pua(3) 
ceh(l) 
read(2) 
readaewe(l) 
,h(l) 
read(2) 
readliak(2) 
directory(S) 
open(2) 
read link( 2) 
readnew,(1) 
aewarc(6) 
1la(l) 
read(2) 
leeek(2) 
11tregid(2) 
aetreuid(2) 
malloc(s) 
reboot(2) 
reboot(B) 
rc(B) 
reboot(2) 
fanboot(B) 
aewaliuea(B) 
recv(2) 
mail(l) 
biamail(l) 
urec(B) 
recaew1(l) 
recaew1(8) 
rmail(I) 
recaew1(1) 
recaew1(8) 
repx(S) 
cala(l) 

11tmm) eyac l) 

Si 
ceh(l) 
regex(3) 
refer(l) 
pxref(l) 
illdxbib{l) 
refer(l) 
regex(S) 
cah(l) 
comm(l) 
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!order - &nd ordering 
join -

- notify tile wiDdow driver of tile pby1ic&I 
1igpauH - atomically 

strip - remove symbols and 
lea.ve

caleDdar -

ruaerok - routiDea for retumiDg a stream to a 
rexec - retura stream to a 

rexecd -
rcp

rdate - eet ey1tem date from a 
UUICDd - Hild a tile to a 

remote
pbone, -
rlogiD -

dogind
rmt -

rmail - handle 
nb

nbd-
tip, cu - connect to a 

rmdel -
unlink
rmdir
una.liu: 

lock - apply or 
colrm

unlink -
insque, remque - insert/ 

unseten-r. 
mount, umount - mount or 

lprm
derof
expire
unlimit: 

strip -
rmdir, rm -
rm, rmdir -

iD1que, 

rename
m• - move or 

- lie 111tem co11i1teacy check and interactive 
trpfpe, fpecDt - trap and 

while: 

uniq - report 
repeat: execute command 

yes - be 
df

ioetat -
uniq -

v1111ta.t -
fseek, ftell -

f1eek, ftell, rewind -
notify: 
state. 

reaet
arp - addre11 
arp-AddreH 

getdimit, setrlimit - control maximum system 
vlimit - control maximum system 

limit: alter per-proce11 
unlimit: remove 

getruea.ge - get information a.bout 
vtime1 - get information about 

restore - incremental file system 

1u1peDd: suspend a. shell, 
geta.rg, ia.rgc -
ida.te, itime -

" Im.in, lmax, dllmill, dllma.x, inma.x -

Sun System ~flease 1.1 

relation for a.n object library. 
rela.tiona.l da.ta.bue opera.tor. 
rela.tion1hip1 of 1creen1. adjacentecreen1 
release blocked signals and wait for interrupt. 
relocation bits. • • • • • • • • • 
remind you when you have to lea.ve. 
reminder service. • • • • • • • • 
remote - remote host description tile. 
remote command. rcmd, rresvport, 
remote command. 
remote execution server. 
remote tile copy, 
remote host. • • • • • 
remote hon. • •••• 
remote host description tile. • • • 
remote hon phone number data bue. 
remote login. • • • • • • • • 
remote login server. • • • • • • 
remote magtape protocol module. 
remote mail received via. uucp. 
remote shell. 
remote shell server. • • • • • 
remote system. • • • • • • • • 
remove a delta from &ll secs tile. 
remove a directory entry. 
remove a directory tile. 
remove aliases. 
remove an advisory lock on an open tile. 
remove column, from a tile. 
remove directory entry. • • • • • 
remove element from a queue. 
remove environment variables. 
remove tile system. • • • • • • • • • 
remove job, from the line printer ,pooling queue. 
remove Droll', trof, tbl and eqn coDstructs. 
remove outdated news articles. 
remove resource limitiations. 
remove 11mbols and relocation bits. 
remove (unlink) directoriea or lilee. 
remove (UDlink) !ilea or directoriea. • • • • 
remque - insert/remove element from a queue. 
rename - change the name of a lie. 
rename - reDame a lie. • • • • • 
rename & file. • • • • • • • • • • • • 
rename file,. . • . • • • • • . • • . . 
renice - alter priority of running proceaaea. 
repair. fsck • • • • • • • • • 
repair lloating point fa.ult,. 
repeat command, conditionally. 
repeat: execute command repeatedly. 
repeated liDH in a tile. 
repeatedly. • • , • • • • • • • • 
repetitively affirmative. • • • • • • 
report free diak apace on tile 1ysteme. 
report 1/0 statistics. • • • • • 
report repeated linea in a tile. 
report virtual memory statistics. 
reposition a tile OD a logical uDit. 
reposition a stream. • • • • • 
request immediate Dotilication. • • • 
reset - reset the teletype bits to a sensible 
reeet the teletype bits to a 1en1ible state. 
resolution display and control. 
ResolutioD Protocol. 
resource consumptioD. 
resource consumption. 
resource limitation,. 
resource limitiatioae. 
resource utilization. 
resource utilisation. 
restore. • • • • • • • •• 
restore - incremental file system restore. 
resuming its euperior. • • • • • • • 
return command line arguments. 
return date or time in numerical form. 
retura extreme values. • • • • • • 

• xxxiii -

Permuted Indez 

lorder{l) 
join(l) 
adjacent screens( 1) 
1igpa.use(2) 
atrip(l) 
leave(l) 
calendar( 1) 
remote(5) 
rcmd(3N) 
rexec(3N) 
rexecd(8C) 
rcp(lC) 
rdate(8) 
uusend(tC) 
remote(5) 
phonea(5) 
rlogin(1C) 
rlogind(8C} 
rmt(8C) 
rmai1(8) 
nh(lC) 
nhd(8C) 
tip(1C) 
rmdcl(l) 
unlink(3F) 
rmdir{2) 
csh(l) 
llock(2) 
colrm(l) 
11nlink(2) 
insque(3) 
csh(l) 
mount(2) 
lprm(l) 
derofr{l) 
expire(8) 
cah(l) 
atrip(l) 
rmdir{l) 
rm(l) 
insque(3) 
renamef2) 
rename 3F) 
rename SF) 
mv(l) 
renice(8) 
fack(8) 
trpfpe(3F) 
cah(l) 
csh(l) 
uniq(l) 
csh(l) 
yes(l) 
df(l) 
ioatat(8) 
uniq(l) 
vmst&t(8) 
fseek(3F} 
fseck(3S) 
csh(l) 
reset(l) 
mct(l) 
arp(8C) 
arp(-tP) 
getrlimit(2) 
vlimit(3C) 
csh(l) 
csh(l) 
gctrusage(2) 
vtimes(3C) 
reatore(8) 
restore(8) 
csh(l) 
gct&rg(3F) 
idate(3F) 
range(3F) 
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Permuted lnde• 

rexec -
loc

rcmd, rravpon, naaerok - routiaa for 

reY
l&HCOlllJD - ,how lut commud, executed ia 

col - tilter 
r,eelt, (tell, 

opeadir, re&ddir, telldir, aeekdir, 

nrcmp, nmcmp, atrcpy, nmcpy, nrlea, iada, 
object,. iada, 

rmdir, 

na, 

chu, - Try t1 11cape to killer 

pow, ,qn - expoa1atial1 lo1&ritlam, power, ,quare 
chroot - chup 

faplit - ,plit a multi
t1oto, tpute - termiaal iadepeadeat operatioa 

11tetate - be&ter random aamber geaerator; 
co11UDUd. rcmd, mtvpon, ra11rok -

- ll)'Jtem ,upporiiag for local aetwork packet 
packet routia1. 

routed - aetwork 
route - maaually maaipulate tlae 

itom, m&dd, m,ub, malt, mdiY, mia, moat, pow, gcd, 
nr1am to a remote commud. rcmd, 
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aice, aohup -
aohup: 

aice: 
rolbib

croatab - table of tima to 
gcore - get core image, of 

mice - alter prioriiy of 

r1mot1 command. redid, rrttYpon, 

ec - 3Com 10 Mb/ 
•• - Saa 3 Mb/ 

pr - print Ille( 

t&Yecore -
eyttem. 

brk, 
1t - Driwr for Syapa 

1caadir, &lplauon -

coavenioa. 
awk - pattena 
II - lilog 8630 

cdc - change the delta commentary of aa 
comb - combine 

delta - make a delta ( chaage) to an 
get - get a venioa of aa 

pn - priat aa 
rmdel - remove a delta from aa 

1cc1dil - compare two veniona of aa 
1cc1tile - format of 

retuna nream to a remote commud. 
retuna the &ddre111 of an object. 
retunaia1 a stream to a remote commaad. 
reY - revene liaea of a file. 
reverse liae, of a tile. 
revene order. • ••••• 
reverse paper motioaa. 
rewind - repoaitioa a liream. • • 
rewiaddir, cloaedir - directory operatioa,. 
rexec - m11m ,tream to a remote commaad. 
ruec:d - remote executioa """· 
riadex - nriag oper&&ioa1. nn:&&, nracat, 
riadex, labhak, lea - tell &boat claaracter 
rlogia - remote logia. • • • • • • • • • 
rlo1iad - remote logia ""er. • • • • • 
rm - remove (aaliak) directoriee or Ilea. • • 
rm, rmdir - remon (unlink) tile, or directories. 
rmail - laudle remote mail receiYed Tia 1111cp. • • • • • 
rmdel - remon a delta from u SCCS tile. 
nadir - r1move (aaliak) tilu or dil'ldori11. 
rmdir - remove a directory Ille. • • • • • • • 
nadir, rm - remow (aaliak) directorie1 or lln. 
rmt - r1mot1 magtape protocol module. 
robot,. • . • . • • • • • • • • ••• 
rolbib - raa ol bibliographic dat&b&N. • • 
root. exp, log, loglO, • • • • • • • • • • • • • 
roo, directory. • • . • • • • • • • . • • • • 
roate - maa11&lly muipalate the ro11tiag tabln. 
routed - network roatiag daemon. 
roatiat Fortran tile iato iadi'Yidual fit•. • • 

rexec(3N) 
loc(3F) 
rcmd(3N) 

:~g 
lutcomm(l) 
col(l) 
faeek(3S) 
directory(3) 
rexec(3N) 
rexecd(SC) 
1tring(8) 
index(3F) 
rlogin(lC) 
rlogind(SC) 
nadir(l) 
rm(l) 
rmail(B) 
rmdel(l) 
rm(l) 
rmdir(2) 
rmdir(l) 
rmt(SC) 
chut(8) 
rolbib(l) 
ap(aM) 
c•roet(2) 
route(BC) 
routed(IIC) 
f1plit(1) 
termcap(3X) routiaee. tpteat, tgetaum, tgetl&g, tget,tr, 

roatiae, for chaagiag geaer&&on. /iaitat&te, 
roatiae, for retaraia1 a nream to a remote 
routiag. routiag • • • • • • • • • • • • 

• , rudom(3) 

routiag - 1yatem 111pportiar for local network • • • • • 
ro11ti111 daemoa. • • • • • • • • • • • • 
routing tablea. • • • • • • • • • • • • • 
rpow - m11ltiple preci1ioa iateger arithmetic. 
rre1vport, ru1trok - roatiaa for ret11raiag a 
nla - remote ,hell. • • • • • • • • • 
nhd - remote 1laeH server. • • • • • • • 
rua a command at low priority (,la oaly). 
naa commaad immaae to laaapp,. 
naa low priority proce1,. 
rua ol bibliographic databan. 
naa periodic job,.- • • • • • • • 
ruaaing proce11a. • • • • • 
ruaaiag proce11a. • • • • • • • • • • • • • 
ruptime - ,how hoet 1tatu, of local machiaet. 
ruterok - routiaee for nturuiag a nream to a • • • . . 
rwho - who', logged ia oa local machiae,. 

rcmd(3N) 
rout!ng(4N) 
routing( 4N) 
routed(8C) 
route(8C) 
mp(3X) 
n:md(3N) 
nh(lC) 
nU(BC) 
aice(l) 

::m 
rolbib(l) 
croatab(5) 
gcore(l) 
renice(s) 
ruptime(lC) 
rcmd(SN) 
nrho(lC) 

rwlaod - 1Jfiem ,tat11, """· • • • • • 
1 Ethernet interface. • • • • • • 
, aperimental Ethernet interface. 

• • nrhod(8C) 
ec(4S) 

1), po11ibly in multiple columa,. 
,a, acctoa - eyttem accouatiag. • • • • • • • 
,act - print current SCCS 111 editing acti'Yity. 
,ail - malti-1111r woeden 1hip, aad iroa mea. 
t&Ye a cor1 damp of the operatin1 ,yatem. • • • • • • • 
nvecore - ,ave a core damp of the operatiag 
ebrk - claaage data 1esmeat 1i11. 
SC 4000 (ArchiYe) Tape Co11troller. • 
ICU & directory. • • • • • • • • • • • 
,caadir, &lplaa11n - ecaa a directory. 
1caaf, facaaf, 11callf - formatted inpal 
1cuninc aad proce11inc language. 
SOC serial comunication, driver. • 
ices - front end for the .SM SCCS 111b111tem. • • • • • 
SCCS delta. 
SCCS deltu. 
SCCS tilt. 
SCCS tilt. 
SCCS tilt. 

.... 
SCCS tilt. , •• , •• 
SCCS tile. • ••• 
SCCS file. 

·~48) p 1) 
• II) 
,&ct(1) 
,&11(8) 
,avecore(I) 
H'Ytcore(I) 
brk(2) 
1t(4S) 
,cudir( 3) 
1cudir( 3) 
ecaaf(3S) 
awlc(l) 
1a(4S) 
ICCl(l) 
cdc(l) 
comb(l) 
delta(l) 

;:m 
rmdel(l) 
1cadil(l) 
1catile( 5) 
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uaget - lllldo a previou1 gd of aa 
val - validate 

,act - print curre11t 
&dmi11 - create ud admi11i1ter 

1cca - f1nt e11d for the .SM 

SCCS file. • •••••• 
SCCS file. • •••••• 
SCCS file editing activity. 
SCCS file,. • ••••• 
SCCS 1ubay1tem. • • • 
1ce11dif - compare two ven,ion1 of u SCCS file. 
1ce11file - format of SCCS file. 

alarm - . 1chedule eipal after 1pecified time. • • • • • 
getpriority, 1etpriority - get/1et program 1cheduling priority. • • • • • • • • • • • • • 

clear - clear worklt&tio11 or termi11&I 
cunea
ex. vi -

the window driver of the ph)'l!ical rel&tionship1 of 
· &dbgea - generate adb 

re-command 
onintr: proce111 interrupt• in command 

Controllen. 
grep, egrep, fgrep -

xaend, xget, enroll -

operation,. opendir, readdir, telldir, 
b:rk, sbrk - change data 

comm
cue: 

uusend
eend, aendto, 1endm1g -

kill -
kill -

ma.il
aendma.il-
1endnew1 -
/bin/ma.il-

eocket 
kill -

killpg -
aliuee - aliuee file for 

1e11d, eendto, 

aend, 
reeet .. reeet the teletype bit, to a 

oct - Central D&ta octal 
II - silog 8630 SCC 

comaat- bif 
ftpd - DARPA Internet File Trusfer Protocol 

rexecd - remote execution 
rl ogi nd - remote login 

n,hd - remote ,hell 
mhod - ayatem 1tatu1 

telnetd - DARPA TELNET protocol 
tftpd - DARPA Trivia.I File Truafer Protocol 

timed- DARPA Time 
aerven - inet 

ecreen. • • • • • • • • • , • • • • • •• 
1creen function, with "optima.I" cunor motion. 
acreen oriented (vi111al) display editor based on 
1creen1. &djacenbcreen, - notify • • • • • 
1cript. • • • • • • • • • • • • • • • •• 
ecript - make typescript of terminal 1ea1ion. 
1cript for auto-reboot ud daemon,. 
1cript1. • • • -• • • • • • • • • • • • 
ed - Diek driver for Adaptec ST.S06 Diak 
1earch a file for a pattern. • • • • • 
accrd mail. •.••....••. 
aed - ltream editor. • • • • • • • 
,eekdir, rewinddir, clo1edir - directory 
1egment 1i1e. • • • • • • • • • • 
,elect - aynchronou1 1/0 multiplexing. • • 
aelect or reject lines common to two eorted file,. 
aelector in ewitch. • • • • • 
aend a file to a remote holt. • • • • • • • • • 
eend a me11age from a eoclcet. • • • • • • • 
,end a eignal to a proces1. • • • • • • • • • • 
eend a 1ignal to a proces1, or terminate a procea1. 
aend and receive ma.ii. • • • • • 
eend mail over the internet. • • • • • • • • 
eend news articles via mail. • • • • • • • • 
eend or receive mail among uaen. • • • • • • 
eend, eendto, 1endmag - ,end a me11age from a 
,end 1ignal to a procen. • • • • • • • 
,end 1ignal to a process group. 
1endmail. • •••••••••••• 
aendma.il - eend ma.ii over the internet. 
eendmag - ,end a message from a 1ocket. 
1endnew1 - eend new, articles via mail. • • 
1endto, eendmag - eend a message from a 1ocket. 
1euible state. • • • • • • 
aerial carcl. • • • • • • 
aerial comunication1 driver. 
1erver. 
server. 
1erver. 
1erver. 
,erver. 
1ervcr. 
eerver. 
1erver. 
eerver. • •• 
1erver data base. • • • 
eerven - inet 1erver data bue. 

ca.lendar - remi11der eervice. • • • • • • • • • • 

inetd - internet 
logout: end 

1crip$ - make typescript of terminal 
ucii - map of ASCII character 

atty, gtty
aiptack -

1igsetmuk -
gettimeofday, eettimeofday - get/ 

umuk
utime

utimee -
eetgroupe -

gethostname, 1ethoetname - get/ 
geteockopt, aetsockopt - get and 

hoatname-
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setpgrp -
nice-

eervicee - 1ervice 11&me data. bue. 
aervicea daemon. 
eeaaion. 
aeaaioa. • •••.••• 
aet. • o •••••••• 

set and get terminal state. • • • • 
act &lld/or get eipal atack context. 
act: change value of shell variable. 
act current signal muk. 
set date a.nd time. 
set file creation mode ma.at. 
act file times. 
set file times. 
act group access list. 
1et name of current host. 
act options on sockets. 
act or print name of current host ayetem. 
aet process group. 
set program priority. • • • • • • • • 

• XXXV • 

Permuted lntie:z 

unget(l) 
val(l) 
sa.ct(l) 
admin(l) 
1cca(l) 
accadiff( 1) 
1ccafile(S) 
alarm(3C} 
getpriority(2) 
clear(!) 
cunea(3X) 
vi(l) 
adjacentscreena( 1) 
adbgen(8) 
ecript(l) 
rc(8) 
cah(l) 
ad(4S) 
grep(l) 
xaend(l) 
aed(l) 
directory(3) 
brk(2) 
eelect(2) 
comm(l) 
cah(l) 
11111end(IC) 
eend(2) 
kill(3F) 
kill(l) 
mail(l) 
aendmail(8) 
1endnew1(8) 
binmail(l) 
1end(2) 
ki11(2) 
killpg(2) 
aliaaea(S) 
aendmail(8) 
aend(2) 
aendnew1(8) 
eend(2) 
reaet(l) 
oct(4S) 
n(4S) 
comaat(8C) 
ftpd(8C} 
rexecd(8C) 
rlogind(8C) 
rehd(8C) 
rwhod(8C) 
telnetd(8C} 
tftpd(8C) 
timed(8C) 
eerven,(5) 
aerven,(6) 
calendar(l) 
1ervicea(6) 
inetd(8C) 
cah(l) 
acript(l) 
aacii(7) 
atty(3C) 
aigsta.ck(2) 
cah(l) 
aigsetmask( 2) 
gettimeofday(2) 
uma.sk(2) 
utime(3C) 
utimes(2) 
setgroups(2) 
gethostname(2) 
getsockopt(2) 
hoatnamc(l) 
eetpgrp(2) 
nicc(3C) 
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Permutell Ina• 

getpriorit1, eeipriority - get/ 
eehegid-
1e&reuid -

/exec, exit, export, logia, aewgrp, read, readoaly, 
rda&e

ge&&y -
nty-

da&e - diapla.y or 
eeteuid, ,etruid, 1e&gid, eetegid, Htrgid -

ulimit - get a.ad 
ge&itimer, eetitimer - ge'f 

1e&ea-.: 
to a stream. 

stream. Ht b11f, 
Htuid, Hteuid, eetruid, 1e&gid, 

lie/ 
user nd group JD. 1etuid, 

ptf11at, geUnpec, getf,li.le, ge&fstype, 
aehid, ,e&euid, aetruid, 

getgreat, s•srsid, s•sraam. 
1etho1teat, 1e&ho1tbyaddr, 1etho1tbyaa.me, 

1e&ho1taame, 
getitimer, 

crypt, 
aetb11f, eetbuler, 

setaeteat, 1etaetb1&ddr, 1etaetbyaa.me, 

getpriorit1, 
getprotoeat, getprotobyaumber, getprotobya&me, 

getpweat, getpwuid, getpwaa.m, 

1et1lid, eete•id, eetruid, 1etgid, eetegid, 
coatumptioa. getrlimit, 

group ID. aetuid, aeteuid, 
geteerveiat, get1ervbyport, gehervbyaa.me, 

gettockopt, 
routia11 for ch&agiag/ rndom, undom, i11itna.te, 

gettimeofda.y, 
- eet ueer nd group ID. 

cd, eval, exec, exit, export, logia, aewgrp, read,/ 
aiee, aohup - naa a comma.ad at low priority ( 

- extra.ct 1tria11 from C program, to implemeiat 
ch1la - claup default logia 

exit: leave 
nla- remote 

111tem - i11ue a 
c,la - & 

eva.l: re-evaluate 
popd: pop 

pu1lad: pu1la 
aliu: 

napead: 1u1pead a 
nhd- remote 

Ht: cha.age value of 
0: arithmetic oa 

ua11t: di1card 
exec: overlay 

exit, export, logia, aewgrp, read, re&doal1, ,et, 
,ail - muhi-ueer woodea 

group, -
ruptime
uptime

lancomm
aetita&

ehutdowa -
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co11aectioa. 

logia -
pa.use - atop uatil 

eipa.l - cha.nett the a.ctioa for a. 

,et program 1chedulia1 priority. • • • • • • • 
eet real nd elective group ID. • • • • • • • • • • • 
,et real nd elective user JD'e. • • • • • • • • 
eet, 1hift, time1, trap, umuk, wait - commud/ 
eet 1yetem date from a remote host. 
eet termiaal mode. 
eet termini optiou. • • • • • 
set the date. • •••• 
eet user nd group JD. eetuid, 
Ht Ultr limit,. • • • • • • • • 
eet •alue of iaterval timer. • • • • • • • • • • • 
eet variable ia eaviroameat. • • • • • • • 
eetb11f, 1etbafer, 1e&liaeb11f - ueip baferiag 
aetbuler, aetliaeb11f - &nip buleriag to a • 
aetegid, aetrgid - aet ••er nd group JD. • • 
aetell'f: eet variable ia eaviroameat. • • • • 
eeteuid, 1e&ruid, · Htgid, 1e&egid, aetrgid - aet • • 
11U1eat, eadfaeat - gel Ii.le 111tem deacriptor 
eetgid, eetegid, Htrsid - Ht ueer a.ad group JD. 
aetgre11t, .eadgreat - gel group Ii.le eatry. 
aetgroup1 - •• group a.cee11 lilt. • • • • • • • 
11tho1teat, eadhosteat - gt$ ae&worlc hon eatry. • • 
11tho1taame - get/eet aame of carreat host. 
aetitimer - get/eet Y&hae of iaterva.l timer. • 
1etjmp, loagjmp - aoa-local goto. 
11tke11 eacrypt - DES eacryptioa. 
aetliaeb11f - a.nip buleriag to a stnam. 
aetaeteat, eadaeteat - get aetwork eatry. 
aetpgrp - •• proce11 group. • • • • • • • • • 
1etpriorit1 - get/set program 1cheduliag priority. 
eetprotoeat, eiadprotoot - get protocol eiatry. 
aetpweat, eadpweat - ge& puaword file eatry. • • • 
aetquota - eaa.ble/dieable quotu oa a Ii.le 1yetem. 
aetregid - •• real a.ad elective group JD. 
aetreuid - Ht real nd elective uaer JD'•· 
aetrgid - aet ueer a.ad group ID. 

. . 

eetrlimit - coatrol maximum IJl\em resource • • • • • 
aetruid, 1etgid, eetegid, aetrgid - Ht user ud 
11t1erve11t, eadaerveat - get 1ervice eiatry. 
aeteockopt - get a11d Ht optio111 011 1ocke&1. 
aet1tate - better ra.11dom aumber geaera&or; 
eettimeofday - get/eel date a.ad time. • ••• 

. . . 

eetuid, eeteuid, 1e&ruid, eetgid, aetegid, eetrgid • • • • • 
,h, for, caee, if, wlalle, :, ., bnak, co11tiaue, 
,h 0111:,). • • • • • • • 
llaared 1tri11g1. xetr 
,hell. 
,hell. • ••••• 
1laell. • • o • • • • • • • 

,Jaell commaad. • • • • • • • • • • . • • • • • • • 
1laell (comma.ad iaterpreter) witla 0-like 11111u. • • • • 
,hell data. • •••• 
,hell directory ,tack. 
,hell directory 1l&c:k. 
1laell macro,. • • • • 
,hell, raumiag ita 1uperior. 
,hell aerver. 
1hell •aria.ble. • • • • • • 
,hell •ariablea. • • • • • 
,hell variable1. • • • • • • 
,hell witla 1pecili.ed comma.ad. • • • • • • • • • • 
1hift: ma.aipula.te argameat lid. • • • • • • • • 
1hift, limee, trap, umuk, wait- commud/ /exec, • 
1hip1 a.ad iroa mea. • • • • • • • • • • • • • • 
,how group membenhip1. • • • • • • • • • 
1how host ltalu1 of local ma.cli••· • • • • • • • • 
,how how 1<!111 1yetem h&1 beea up. • • • • • • • • • • 
,how lut comma.ad, executed ia revene order. 
,how aetwork eta.tu. • • • • • • • • • • • 
,hut dowa pan of a. full-duplex conectioa. • • • • • • 
1hutdowa - cloae dowa the eyetem at a give11 time. • • • 
ehutdowa - ,hut dowa part of a full-duplex • • • • • • 
,igblock - block 1ipal1. 
eip oa. 
eipa.l. 
1ipal. 

. ' . . 

getpriority(2) 
eetregid(2) 

aetreuid(2) C·· ") 1h(l) 
rdate(8) 
gdty(8) 
etty(l) 
da.te(t) 
eetuid(S) 
ulimit(SC) 
ge&itimer(2) 
c1h(l) 
aetb11f(SS) 
1etbuf(SS} 
aeluid(S) 
ceh(t) 
aeluid(3) 
getfeeut(S) 
aeluid{S) 
getgreat(3) 
aetgroup,(2) 
gdho1te11t(SN} 
ge&hoetname(2) 
getitimer(2) 
eetjmp(3) 
crypt(3) 
aetb11f(SS) 
get11etent(SN} 
aelpgrp(2) 
ge&priority(2) 
getprotoent(SN) 
getpwent(3) 
eetquota(2) 
eetregid(2) 
eetreuid(2) 
eetuid(S) 
g~rlimit(2) 
1etuid(3) 0 
geteervent(SN) 
get1ockopt{2) 
rndom(s) 
ge&timeofday(2) 
eetuid(3) 
1h(l) 
aice(l) 
xetr(l) 
ch1h(1) 
ceh(t) 
nh(lC) 
1yetem(3) 
ceh 1 
ceh 1 
ceh 1 
c1h 1 
ceh 1 
ceh 1 

:tt18C) 
ceh 1 
c,h 1 
ceh 1 
1h(l) 
,ail(&) 
groupl(l) 
ruptime(lC) 
uptime(!) 
lancomm(l) 
11etetat(8) 

1hutdowai2} 
ehutdowa 8 
1hutdown 2 
1igblock(2) 

login(l) c., 
pa.uae(sc) 
1ipal(SF) 
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alarm - tthedule 
1ig11&I - 1implilied eoftware 

sigvec - 1ortware 
aipetmuk - set current 

peipal, 1yeJiglist - 1yatem 
eigatack - •• and/or get 

kill - send 
kill - ,end a 
killpg- send 
kill-send a 

sigblock - block 
1igpau1e - atomically releaae blocked 

wait for interrupt. 

signal -
trigonometric functiona. 

null - data 
bric, obrk - change data 1egment 

getdtableaise - get descriptor table 
getpageaise - get system page 

pagesise - print ,ystem page 
/ 

sise-

secs - front end for the 
ip - Diak driver for lnterphue 2180 

xy - Did, driver for Xylogics 
spline - interpolate 

snake, 
accept - accept a connection on a 

bind - bind a name to a 
connect - initiate a connection on a 

listen - listen for connection, on a 
reev, recvfrom., recvmsg - receive a meHage from a 

send, eendto, aenchmg - send a meeaa.ge from a. 

getaocba.me - get 

get90cil:opt, eetsockopt - get and eet option, on 
1octetpa.ir - create a pair of connected 

lo -
1ipal - simplified 

sigvec -
canlield, cfecores - the 

qaort - quicker 
qsort - quick 

taort - topological 

aortbib -
sort -

comm - aelect or reject lines common to two 
look - lind line, in a 

aoelim - eliminate 
indent - indent and format C program 

- create &a error meaaage lile by massaging C 
wherei1 - locate 

mem, kmem, mbmem, mbio - main memory and 1/0 
line, cin:le, arc, move, cont, point, linemod, 

df - report free disk 
expand, unexpand - expand tab, to 

way. vlork -
exec: overlay shell with 

head - display lint few lines of 
truncate, ftruneate - truncate a lile to a 

alarm - 1chedule signal alter 

Sun Sy111tem Release 1.1 

signal - change the action for a signal. 
signal - 1implilied software signal facilities. 
1ignal after 1pecified time. 
1ignal facilitie.. 
1ignal facilitiea. 
1ignal muk. 
1ignal me11agea. , 
1ignal ,tack context. 
signal to a proceu. 
1ignal to a. proceH. 
1ignal to a proceSB group. • • , • • 
signal to a procen, or terminate a process. 
1ignals. • •••••••••••••• 
1ignal1 and wait for interrupt. • • • • • 
1igpau1e - atomically releue blocked aignals and 
1ipetmask - 1et current signal mule. 
sipta.ck - aet and/or get 1ignal etack conted. 
1igvec - software 1ignal facilitie1. 
simplified software signal facilitie1. 
1in, cos, tan, a.sin, aco,, atan, atan2 - • 
einh, coah, tanh - hyperbolic function,. 
sink. 
Bise. 
Bise. 
eise. 
,ise. 
1ise - 1i1e of an object lile. 
1ise of an object lile. • • • • • • 
1leep - eu1pend execution for an interval. 
sleep - suspend execution for an interval. 
1leep - euapend execution for interval. 
.SM SCCS subsystem. • • , , 
SMD Disk Controller. • • • , • • 
SMD Diak Controllen. • • • • • 
smooth curve. • • • • • • • • • 
snake, 1nscore - display chase game. 
an1core - display chue game. 
socket. ' 
eocket. 
socket. 
1ocket. 
1ocket. 
1ocket. • •• , , •••••••••••• 
socket - create an endpoint for communication. 
socket name. • • • • • • • • • • • • • • • 
1ocketpair - create a pair of connected sockets. 
socket,. • ••••••••••••• 
1ock:et1. • • • • • • • • • • • • •• 
1oelim - eliminate .10'1 from nrol input. 
software loopback network interface. 
1oftware signal facilities. 
software 1ignal facilities. 
solitaire card game canlield. 
,on. . ...... . 
,on. . ....... . 
,on. . ............. . 
son - sort or merge files. 
eon bibliographic databa1e. 
sort or merge lilea. • • • • 
1ortbib - sort bibliographic databue. 
sorted files. 
sorted list. • • 

source. 
source. mkatr , • • • • • • • • • • • 
source, binary, and/or manual for program. 
source: read commands from file. 
apace. • •• , • , •••••• 
space, closepl - graphics interface. /label, 
space on file 1yetems. • • • • • • • • • 
spaces, and vice versa. • • , • • • • • , • 
spawn new process in a virtual memory efficient 
specified command. 
specified lites. 
specified length. 
specified time. 

- xxxvii -

Permuted fode~ 

signal(3F) 
1ignal(3} 
alarm(3C) 
1ignal(3} 
1igvec(2) 
eigsetma.ek(2) 
peigna.1(3) 
aigstack(2) 
kill(2) 
ldll(3F) 
killpg(2) 
kill(l) 
1igblock(2) 
1igpause(2) 
1igpause(2) 
1igsetma.1k(2) 
1igstack(2) 
1igvec(2) 
1ignal(3) 
1in(3M} 
1inh(3M) 
null(4) 
brk(2) 
getdtableaire(2) 
getpageei1e{2) 
page1i1e( 1) 

:::j!} 
1leep(l) 
sleep(3F) 
11eep(3) 
eccs(l) 
ip(4S) 
xy(4S) 
1pline(lG) 
ena.ke(6) 
1nake(6) 
accept(2) 
bind(2) 
connect(2) 
lieten(2) 
recv(2) 
send(2) 
1ocket(2) 
get1ockname(2) 
1ocketpair(2) 
geteockopt(2) 
1oc;ketpa.ir(2) 
eoelim(l) 
lo(4) 
,igna.1(3) 
1igvec(2) 
canfield(6) 
qeort(3) 
q1ort(3F) 
t1ort(l) 
1ort(l) 
sortbib(l) 
1ort(1) 
1ortbib(l) 
comm(l) 
look(l) 

indent(l) 
mketr(l) 
whereis(l) 
csh(l) 
mem(4S) 
plot(3X) 
df(l) 
expand(l) 
vfork(2) 
ceh(l) 
head(!) 
truncatc(2) 
alarm(3C) 
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Permuted lntle~ 

alarm - execute a subroutine after a 
nrapoD -

spell, 
spell, 1pelliD, spellout - find 

,pell, spellin, 

1plit -
Ila. f1plit -

frexp, ldexp, modf -
uuclen - uucp 

lpq
lprm - remove job, from the line priDter 

priDtf, fprintf, 
exp, log, loglO, pow, 

loglO, pow, 1qrt - exponential, logarithm, power, 
rand, 

1.umber ge1.erator, routi1.e1 for changing/ random, 
1eaDf, fseaDf, 

Controller. 
1d - Diak driver for Adaptee 

popd: pop shell directory 
pu1hd: plllh ,hell directory 

1iptaek - aet and/or get 1ipal 
imemteat

ptat
diag - General-purpoae 

ltdio -
htable - convert NIC 

tee - cop:, 

re11t - reaet the telet:,pe bit. to a HD.1ible 
1tt71 gttJ - Ht &Dd get termiDal 

f11Bt - 1y11.ehro11.i11 a lie'• in-core 
ii: conditional 

f,tab -
hashstat: print command hashing 

io1tat - report 1/0 
perfmon - graphical di1pla:, of general 1yltem 

vmatat - report virtual memory 
exit - terminate proee11 with 

netltat - ,how network 
p1 - proee11 

.tat, l1tat, f,tat - get lie 
ferror, feof, clearerr, ileno - ltream 

ruptime - 1how holt 
nrhod - 1yltem 

wait, wait3 - wait for proee11 to terminate or 

halt
pause

icheck - &.le 1yltem 
1ubrouti11.11. dbminit, fetch, 

1trlen, index, rindex - lltriDg operatio11.1. 
rindex - string operations. streat, ,trneat, 

operatio1.s. .treat, ltrneat, 1tremp, strnemp, 
feloH, lfllllh - eloae or lush a 

fopen, freopen, fdopen - open a 
faeek, ftell, rewind - repo1itio11. a 

fgete, getw - get character or integer from 
get,, fgets - get a 1tring from a 

putehar, fputc, putw - put character or word 011. a 
puts, fpuh - put a string 011. a 

setbufer, setlinebuf - a11ip bufering to a 
ungete - push character back into input 

1ed -
ferror, feof, elearerr, ileno -

rreavport, ruaerok - routina for returning a 
rexec -· rehra 

ar - Archive 1/4 inch 
get,, f get, - get a 

put,, fput1 - put a 
bcopy, bcmp, b1ero, fa - bit and byte 
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speeiied time. • • • • • • • • • • • • • • • 
specify additional device for paging and swapping. 
apell, apellin, apellout - ind spelling erron. 
apellin, 1pellout - find apelling erron. 
apelling erron. • • • • • • • • • 
spellout - ind spelling erron. 
apline - interpolate amooth curve. 
1plit - 1plit a file into piece,. • • • 
1plit a lie into piece,. • • • • • • • 
1plit a multi-routine Fortran lie i1.to iadividual 
,plit into manti11a and exponent. 
1pool director:, clea1.-up. 
,pool queue examinatioD program. 
spooliDg queue. • • • • • • • • • 
1pri1.tf - formatted output eo1.venioa. 
1qrt - expo1.ential, logarithm, power, ,quare root. 
1quare root. exp, log, • • • • • • • • • • • 
1ra11.d - random number generator. • • • • • 
,random, initstate, 1et1tate - better raadom 
11caDf - formatted iDput convenioD. 
,t - Driver for Sysgen SC 4000 (Archive) Tape 
ST-60& Di1k 0011.trollen. 
,tack. • • • • " • • .• 
,tack. . ...•.... 
,tack coatext. 
1tand alone memory test • • • • • • • • • 
1tand alone teet for the Sun video graplaie, board. 
1tand-alo11.e utilit:, package. • • • • • • 
,tandard bufered input/output package. 
,tndard format hon table1. 
1tandard output to man:, fil11. 
,tat, lltat, fltat - get file 1tatu1. 
,tate. • ••••••• 
state. . . . . . . • • • • •• 
,tate with that oa di1k. 
ltatement. • ••••••••••• 
1tatic information about tlae ile171tem1. 
1tatiatic1. 
1tatistie1. 
1tati1tic1. 
1tati1tie1. 
1tatu1. 
1tatu1. 
1tatu1. 
1tatu1. 
1tatus i11.quirie1. • 
1tatu1 of local machi1.11. 
,tatus 1erver. • • • • • • • • • • • 
,tdio - ,taadard bufered input/output package. 
stick:, - executable files with peniatent text. 
atop. • •••••••• 
,top: halt a job or proeee•. 
,top the proee11or. 
,top until 1ignal. 
1torage eon1i1tency check. • • • 
,tore, delete, imkey, nextke:, - data baae 
,treat, ltrncat, 1tremp, ltmcmp, strcpy, ltmcpy, 
1tremp, 1traemp, ltrepy, atrncpy, atrlen, index, 
atrepy, atmcpy, 1trlen, index, rindex - 1tring 
1tream. • •••••• 
1tream. 
1tream. 
stream. 
stream. 
1tream. 
1tream. 

gete, getchar, 

putc, 

atream. 1etbuf, 
stream. 
stream editor. • • 
stream 1ta.t us inquiries. • • • • • 
,tream to a remote command. remd, 
atream to a remote command. 
Streaming Tape Drive. 
string from a stream. 
string on a stream. 
atring operations. 

alarm(3F} 
awapon(B) 
,pell(l} 
apell(l} 
apell(t) 
1pell(l) 
1pline(lG) 
1plit(1) 
1plit(l) 
faplit(l) 
frexp{3) 
uclean(BC) 
lpq(l) 
lprm(l) 
printf(3S) 
exp{3M) 
exp(3M) 
rnd(3C} 
random(3) 
,canf(3S) 
1t(4S) 
ad(4S) 
csh(l) 
eah(l) 
1igstaet(2) 
imemtest(81) 
gxteat(Bs) 
diag(Ba) 
intro(3S) 
latable(B) 
tee(l) 
,tat(2) 
reset(l) 
,tty(3C} 
feync(2) 
c1h(l) 
fatab(S) 
cah(l) 
iostat(B) 
perfmon(l) 
vmatat(B) 
exit(3F) 
aetltat(B) 
pa(l) 
1ta.t(2) 
ferror(3S) 
naptime{lC) 
rwhod(BC) 
i1.tro(3S) 
1tieky(8) 
wait(2) 
eah(l) 
halt(B) 
pause(3C) 
icheck(B) 
dbm(3X) 
1tring(3) 
1tf!ng(3) 
1tnng(3) 
feloae(3S} 
fopen(3S) 
faeek(3S) 
gete(3S) 
geta(3S) 
putc(3S} 
pub(3S) 
aetbuf(3S) 
ngete(3S} 
aed(l) 
ferror(SS! 
rcmd(3N 
rexec(3N 
ar(4S) 
geta(3S) 
puts(3S) 
bstring(S) 
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etnacmp, etn:p7, etrncpy, etrlea, iadex, rinde11 -
extract etrings from C program, to implement shared 

other biiaary, file. 
etrinp. xltr - extr&d 
1triDg1 - ind printable 

buename
etreat, etnacat, etn:mp, ,tnacmp, etrcpy, 1tnacp71 

index, rinda - nriDg open.tiolll. ,treat, 
etri11g operatioD1. ,treat, etnacat, nrcmp, 

,treat, etrncat, etrcmp, ~rncmp, 1trcp7, 

1triag operatioa,. ,treat, ahuc&t, nremp, 
1tring1. x,tr - • • • • • • • • • • • • 
1tring1 - &lad priatable nring, in an object, or 
1lring1 from C program, to implement ahared 
1tring1 in &D object, or other bin&JY, file. 
,trip - remove ,ymbol1 and relocation bite. 
,trip filename atrixea. • • • • • • • • • 
etrleia, index, rindex - nring operation,. • • • 
etnacat, etremp, etnacmp, etrcpy, etnacpy, etden, 
etnacmp, ,trcpy, etnacpy, etrlen, iiadex, rindex -
1tnacp7, nrlen, index, rindex - etring/ 
1\ty - ,et terminal option,. 
1tt71 gtty - eet ud get terminal et&te. 
111 - 811bltitute uaer id temporarily. 

inewa - 811bmit 11ew1 article,. • • • • • 
poetnewe - · 811bmit new, article,. • • • • • 

alarm - execute a 811broutine after a epecified time. 
,tore, delete, lntkt1, nextkty - data bue 811broutiiaea. dbminit, fetch, 

111 - 811betitute uaer id temporaril7. 
1cc, - froiat end for the .SM SCCS 111b171tem. • • • • • • • • • • 

eD
bw -

colordemoe - demon1tr&te 
cg

con, - driver for 
b1uncubt - view S-D 

bdomoe - demo111tr&te 
mou11-

pteet - nud alo111 ten for the 
wia-

111a - i, cumnt machi111 a 

suntools - the 
eync - update the 
eync - update the 

update - periodica.lly update the 
sync - update 

1nnpe11d: Hspend & shell, renming it, 
iiatrv - introduction to spec;ial ilea and hardware 

routiDg - system 
suspend: 

,leep -
sleep -
eleep -

,wab
ewapon - add a 

pagi11g/ BW apping. 
napping. 

nrapon - add. a map device for interleaved paging/ 
napoia - 1pecify additional device for paging and 

breabw: exit from 
cue: selector in 

default: catchall clauH in 
e11dn: termiD&te 

re&dlink - read value of a 
aymlink - make 

,trip - remove 

link, 

disk. Cayne -
select -

ah - a e!Aell (comma.nd interpreter) with C-like 

Sun System Jlflease 1.1 ,. 
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measaga. perror, 
st - Driver for 

,um - 811m ud coun\ blocb in a lile. 
811111 ud coUDt blocb in a lie. 
811mmariae diak uaage. • • • • • • 
811mmariae lile 17Rem owiaenhip. • • 
811D - i1 cumiat machine a 111n workstation. 
S111 S Mb/1 experimental Ethenaet interface. 
SUD black and white frame bull'er. 
Sun Color Graphica Display. 
SUD color graphica interface. 
Sun con,ole. • • • • , • • 
Sun logo. • • , ••••• 
SUD Monochrome Bitmap Di1pla7. 
Sun moult. • • , , •• 
Sun video graphica board. 
Sun window 171tem. 
811D work,tatioia. • • 
1untool1 - tho Suntool, window environment. 
S11ntool1 wi11dow environment. 
811 per block. 
auper block. 
811per block. 
au per-block. 
auperior. • • , , , 
,uppon. • • • ••••••••• 
811pporting for local network packet routing. 
,u,pend a ,hell, rauming ita 1uperior. 
1111pend execution for &D interval. • • • • • 
1u1pend execution for an interval. • • • • • 
1111pend execution for interval. • • • • • • • 
auepend: 1111pend a ,hell, reeuminc ita superior. 
,wab - nap bytea. • • • • • • • • • • • • 
awap bytea. • •• , , , ••••••••• 
ewap device for interleaved paging/ewapping. 
,wapon - add a nap device for interleaved • • 
ewapon - apecify additional device for paging and 
IWappiDg. 
IWappiDg. 
,witch. 
,witch. 
,witch. 
,witch. • • • • 
,witch: multi-wa7 command bruch. 
17mbolic link. • • • • • • • • • • 
eymbolic link to a file. • • • • • 
1ymbol1 and relocation bita. • 
,ymlink - make eymbolic link to a file. 
eymlnk - make a link to an existing file. 
1ync - update euper-block. • • • • • 
sync - update the super block. 
sync - update the super block. • • • 
synchronise a file's in-con, state with that on 
synchronous 1/0 multiplexing. • • • • • 
syntax. • •••••••••••••• 
eyacall - indired eystem call. • • • • • 
eys_errlist, eya_nerr, errno - system error 
Syagen SC 4000 (Archive) Tape Controller. 

• xxxix • 

Permuted /nde:i 

atring(3) 
xatr(l) 
,tringa(l) 
xstr(l) 
etringa(l) 
,trip(l) 
baaename{l) 
etring(3) 
•tr!ng(3) 
etnng(3) 
etring(3) 
atty(l) 
etty(SC) 
eu(l) 
inewa(l) 
postnewa( 1) 
alarm(SF) 
dbm(SX) 
eu(l) 
ecca(l) 
,um~l) 
eum 1) 
du(l 
quot(8) 
lllll(l) 
tD(4S) 
bw(4S) 
colordemoa(6) 
cg(4S) 
co111(4S) 
beuncube(6) 
bdemoa(6) 
mouae(4S) 
gxtest(8•) 
win(4S) 
1un(l) 
1untool1(l) 
euntoola( 1) 
eync(l) 
eync(8) 
update(S) 
eync(2) 
csh(l) 
iutro(-t) 
routing(4N) 

1leep 1) ceh(11 

eleep SF) 
sleep 3) 
cah(l) 
1wab(8) 
ewab(3) 
ewapon(2) 
1wapon(2r 
uwapon(S) 
ewapon(2) 
ewapon(S) 
cah(l) 
cah(l) 

cahf 11 cah 1 
cah 1 
readlink(2) 
eymlink(2) 
etrip(l) 
eymlink(2) 
link(3F) 
aync(2) 
aync(l) 
aync(8) 
feync(2) 
aelect(2) 
csh(l) 
ayscall(2) 
perror(a) 
at(4S) 
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Permate,I Inllea 

perror, .,._errlin, 
peipal, 

mti
CeDtroaica priDkr iDkrface. TJIC -

honid - priDt ideD\i&er of c11neD\ hon 
ho,&.ame - 11& or priD& ume of cuneD\ hon 

mkf, - coDnruct a &le 
mkpro\o - coa1\ruct a pro\o\JPI lie 

moUD\, umouD\ - moUD\ or remove lie 
moH\, umoH\ - mollD\ ud di,moaD\ &le 

Dewit - CODRnc\ ,. ... lie 
,avecore - ,aw a core dump of \he opera\ia1 

H\q.a\r. - euble/dinble qu\u oa a lie 
\ip, c11 - co11Dec\ \o a remo\e 

h111f1 - hDe IIP U exi,&iDI &le 
aeen - compr.d lin of 1111n who are oa the 

vadviN - giw advice to pagiDI 
who - who i, oa &he 

wia - Su wiadow 
df - repon free diet apace oa lie 

1Y1las- l01 
k1moa - geDerate a d11mp of the opera&iDI 

rehuh: recomp11te commud huh 
UDhuh: diecard commaDd hula 

- keyboard &ru,la\ioa table forma& ud defaul\ 
m&ab - mou\ed &le eyatem 
kbd - keyboard \r&D1la\ioD 

crn&ab
getdtableeise - ge\ detcriptor 

h&able - coaven NIC e&udard forma& hon 
ro11&e - maD11ally muip11late the ro11tiDI 

term - termiDal driviDI 
term - terminal drivin1 

tbl - form&& 
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settable - 1• NIO forma& hon 
expud, 11Dapaad- apaad 

ctap - create a 

\Ilk -
f11DctiODI, liD, COi, 

1iDh, co,h, 
tar
\ar-

1& - Driver for SyegtD SC 4000 (Archive) 
ar - Archive 1/4 iach S&reamia1 

tm - tapemaner 1/2 inch 
tp- DEC/mas 

mtio - UNIX m&1Detic 
tread, twrite, &rewiD, hkipf, &1&ate - 177 

mt- magn•ic 
tm-

derol - remove Drol, &rol, 
177 \ape 1/0. topea, 

klctool -
reset - reae\ &he 

lut - iDdicate lu\ logiD1 of 111en ud 
leeek, 

index, rindex, lnblDk, lea -
open.tioD1. opeDdir, readdir, 

telnet - user interface to the 
telnetd - DARPA 

111 -·aubltihte uaer id 
tmpDam - crea\e a name for a 

eyelog - log eye\ems menagee. • • • • • • • • :::~N •)'llas - make eyatem log eDtry. • • • • • • • • • • • 
eyelog, opeDlog, cloaelog - coDtrol eyatem log. • • • • • 
aye_nerr, ermo - ayekm error menagea. • • • • 
1ye_1igli1\ - ayatem aipal mes1age1. • • 

,111::ls) 
pem,1(3) 
p11ipal(3) 
mti(4S) Sye\ech MTl-800/1800 multi-termiDal iaterface. 

Sye\ech VPC-2200 Vena\ec priDter/plo\kr &Dd 
ayatem. 
lye\em. 
1yatem. 
,yatem. 
1yatem. 
1yatem. 
1yatem. 
1yatem. 
1yatem. 
1yatem. 
1yatem. 
,ynem. 
1ynem. 
1yatem. 
1)'11em. • • • •• 
eyatema. 

. . . . 

1ynema me11age1. • • • • • • 
1ynem'1 pro&le blllen. 
table. 
table. • •.••.••• 
table. kbd ••••• 
&able. • ••••••••• 
table format ud def&111\ table. • • 
table of timn to ruD periodic jobl. 
table 1in. 
\ablt1, 
tablea. • •• , , • , •• 
tablea for Drol. • • • • • 
tabl11 for uol. • • 
&abl11 for Drol or trol. • • • • • 
tablea from a ho1\ • • • • • 
tab, \o 1pac11, aad vice vena. 
&111 lie. . . . . . . . . • •. 
tail - di1play the Ian pan of a Ile. 
talk - talk to uother unr. 

. . 

&alk to uo&her 1111r. , • • • • • • • • 
tu, &liD, aco,, &tan, atu2 - tri10Dometric 
taah - h1P1rbolic f11actioa1. 
&ape archive &le form&&. 
\ape archiffr. 
Tape Coatroller. 

vpc(4S) 
honid(l) 
hostname{l) 
mkfe(B) 
mkproto(B) 
mout(2) 
mo1111.t(8) 
aewf,(8) 

• • • , 1avecoR{8) 
, • • , , 11tq11ota(2) 

tip(lC) 
\11nef1(8) 

• • aeen(l) 
ndviae{2) 
who(l) 
win{4S) 
df{l) 
eyelog(B) 
kgmon(B) 

• • • • Clh(l) 
ceh(l) 
kbd(6) 
mtab(5) 
kbd(S) 
crontab(6) 
getdtableai1e(2) 
h&able{8) 
route(BC) 
,term(5) 

, , , • ,erm(o) 
tbl(l) 
gettable{SC) 
expaad(l) 
ctap(l) 
tail(l) 

• • • • talk(l) 
• • lalk(l) 

tiD(SM) 
aiah(SM) 

1t{4S 
Tape Drive. 
tape drive. 
tape format,. 

... . . . . .. ::t~1 
r.r(4S 
tm(4S) 

tape iaterface. • • • 
tape 1/0. topen, tdoae, • 
tape muip11latin1 program. • 
tapemuter 1/2 inch tape drive. 
tar - tape archive &le format. • , • • • 
tar - tape archiver. • • • • • • • 
tbl - format table, for arol or trol. 
tbl and eqD conatnact,. • • • • • • • • 
tel011, tread, twrite, trewin, bkipf, t1tate -

\p(6) 
mtio(4) 
topen(3F) 
mt(l) 
tm(4S) 

!5:l 
tbl(l) 

tcp - lnterae\ Tn.neminion Control Protocol. , • • • • 

deroll{l) 
topen(3F) 
tcp(4P) 
tee(l) 
telttool(l) 

tee - copy 1taadard output to muy &lea. • • • • • 
telctool - Tektronix 4014 termiaal emulator tool. 
Telctroaix 4014 terminal emulator tool. 
telet1J)I bit, to a aen,ible 1tate. 
,etsype,. . ........... . 
hll - move read/write pointer. • • • • • 
tell about charr.ner object,. • • • • • • • • • 
telldir, aeekdir, rewinddir, cloaedir - directory 
telnet - 111er interface to the TELNET protocol. 
TELNET protocol. • • • • • • • , • • • • 
TELNET protocol aeffer. · • , • • • • • • • • 
telnetd - DARPA TELNET protocol aerver. • • • , 
iemporarily. • • • • • • • • • • • • 
&emporary file. ... • • • • • • • • • • 
term - terminal driving tables for nrol. 

tektool(l) 
re1et(l) 
last(l) 
laeek(2) 
index(3F) 
directo~3) 
telnet(lC 
telnet(lC 
telnetd(8C) 
telnetd(8C) 
111(1) 
tmpnam(3C) 
,krm(6) 
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term - terminal driving tables for nrolr. 
. - termcap - terminal capability data base. 

ttyname, isatty, tiyslot - find name of a terminal. • • • • • • • • 
vhangup - virtually "hangup" the current control terminal. • •••••••••••• 

wonm - animate worm, on a display terminal. • • • • • • • • • , • • , 
termcap - terminal capability data base. , , , • • 

bet - establish terminal characteristics for the environment. 
gettytab - terminal configuration data base. 

pty - pseudo terminal driver. , • • • • • • 
term - terminal driving tables for nrolr. 
term - termiul driving tables for nrolr. 

tektool - Tektronix 4014 terminal emulator tool. , , 
tgetnum, tgetllag, tgetnr, tgoto, tputa - terminal independent operation routines. tgetent, 

ttys - terminal initialisation data. 
mti - Synech MTJ-800/1600 multi- terminal interface. 

tty - general terminal interface. 
getty - aet terminal mode. , , 

tty - get terminal name. • 
atty - aet terminal option,. 

ttyum, i1att7 - find name of a terminal port. 
clear - clear worketatioa or termiaal acreea. 
script - make typescript of terminal aeaaion. 

atty, gtty - aet and get terminal 1tate. , • 
ttytype - data base of terminal types by port. 

w&it - wait for a proceaa to terminate. • • • , , • 
_exit - terminate a procea1. 

kill - eend a 1ignal to a process, or terminate a procea1. • , , • • , 
output. exit - terminate a procea1 after lushing any pending 

abort - terminate abruptly with memory image. 
endif: terminate conditional. , , • , , 

end: terminate loop. • , • • • • , 
wait, wait3 - wait for proceaa to terminate or nop. • ••••• 

exit - terminate proceaa with atatua. 
endaw: terminate switch. • • • • • • , 

imemten - stand alone memory ten. • • • • • • • • • • • • 
ten - condition command. 

ieinf, isnan - ten for indeterminate Boating point va.luea. 
pten - nand alone ten for the Sun video graphie1 board. 

qui, - ten your knowledge. 
sticky - executable file, with peraisteat text. 

eel - text editor. 
ex, edit - text editor. 

more, pap - brow1e through a text Ille. • 
fmt - 1imple text formatter. • • • • • • 

nrolr - text formatting and typesetting. 
ma - text formatting macros. • 

ae"er. tftpd - DARPA Trivial File Trusler Protocol 
- terminal independent operatioa routiaea. tgetent, tgetaum, tgetllag, tgetatr, tgoto, tputa 

independent operation routine,. tgetent, tgetnum, tgetllag, tgetstr, tgoto, tpuh - terminal 
terminal independent operation routine,. tgetent, tgetnum, tgetllag, tgetnr, tgoto, tputa -

operation routines. tgetent, tgetnnm, tgetllag, tgetatr, tgoto, tpnta - terminal independent 
routinee. tgetent, tgetnum, tgetllag, tgetnr, tgoto, tputa - terminal independent operation 
faync - aynchronise a file'• in-core state with that Oil dial:. , , , • • • • 

ccat - compre11 and uncomprea, Ii.lea, and cu them. compact, uncomp&et, 
w - who i1 on ud wh&& they are doiDg. , , 

more, page - bro1ne through & text file. 
alarm - 1chedule 1igD&I after 1pecifi.ed time. 

alarm - execute & aubroutine after & specified time. 
at - execute command, at a later time. 

gettimeofday, aettimeofday - get/aet date and time. 
1hutdowD - cloee down the aynem at a given time. 

time, ftime - get date and time. 
time - time a command. 

time - time a command. , , , , , 
getdate - convert time and date from ASCII. 

time: time command. • • • 
time, ftime - get date ancl time. 

idate, itime - return date or time in numerical form. 
profil - executioa time profile. • , • • , • , • 
timed - DARPA Time server. , • • • • • • • 

time: time command. • , 
uctime, timesoDe, d71i11 - convert date and time to ASCll. ctime, localtime, gmtime, 

timed - DARPA Time aerver. 
getitimer, setitimer - get/set value of inte"al timer. 

timee - get process times. 
utime - aet file times. , • 

Sun System Release 1.1 - xii -

Permuted lndez 

term(S) 
termcap(S) 
ttyname(3) 
vhangup(2) 
worms(6) 
termcap(5) 
tset(l) 
gettytab(5) 
pty(4) 
,term(5) 
term(5) 
tektool(l) 
termcap(3X) 
ttys(5) 
mti(4S) 
tty(4) 
getty(8) 
tty(l) 
atty(l) 
ttynam(3F) 
clcar(l) 
acript(l) 
1tty(3C) 
ttytype(5) 
wait(SF) 
exit(2) 
kill(l) 
exit(3) 
abort(3F) 
cah(l) 
csh(l) 
wait(2) 
exit(SF) 
cah(l) 
imemtest(Be) 
teBt(l) 
isinf(3) 
gxteBt(Bs) 
qui1(6) 
aticky(B) 
ed(l) 
ex(l) 
more(l) 
fmt(l) 
nroff(!) 
ma(7) 
tftpd(BC) 
termcap(3X) 
termcap(3X) 
termcap(3X) 
termcap(3X) 
termcap(3X) 
fsync(2) 
compact(!) 
w(l) 
more(l) 
alarm(3C) 
alarm(3F) 
at(l) 
gettimeofday(2) 
ehutdown(B) 
time(3C) 
timc(l) 
time(!) 
getdate(3) 
csh(l) 
time(3C) 
idate(3F) 
profil(2) 
timed(8C) 
csh(l) 
ctime(3) 
timed(8C) 
gctitimeI(2) 
times(3C) 
utime(3C) 
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Permuted lndea 

utimee - 1d file 

cront&b - table of 
/export., logi11, 11ewgrp, re&d, rea.do11ly, set, ahift, 

ASCII. dime, loc&ltime, gmtime, a,ctime, 

/i1c11trl, i1ucii, i1graph, toupper, tolower, 
/i1pri11t, i1c11trl, i1ucii, i1graph, toupper, 

tektool -Tektro11ix 4014 termill&I emulator 
tat&te - f77 tape 1/0. 

t1ort. -

i1p1111ct, i1pri11t, i1c11trl, i1ucii, i111rapll, 

t,ete11t, tpt1111m, t,etla,, tgetnr, tcoto, 

ptr&ee - proce• 
trp, - tra111literate protocol 

coto: commncl 
ftp - Ile 

ftpcl - DARPA l11ter11et File 
tftpcl - DARPA Trivial File 

tr
kbcl - keybo&rcl 

pi - Puc&! i11terpreter code 
trp, -

tcp - l11ter11et 
- encode/decode a bill&r:, file for 

trpfpe, fpec11t -
loci•, aewcrp, reacl, re&doaly, ••, shift, timea, 

1/0. topea, tcloae, 
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trek -
topea, tdoee, tre&d, twrite, 

1i11, co,, tn, uia, aco,, ataa, aba2 -
Utpcl-DARPA 

tbl - format tabl11 for arol or 

checbr - check nrof/ 
derol - remoTe arol, 

fault,. 

false, 

tru11cate, ftru11cate -
1peciled 1111,tla. 

falH, true - provide 
true, falH - provide 

chue
e11Tiroameat. 

topea, tcloae, tread, twrite, trewia, 

topea, tcloae, tre&d, twrite, trewia, t,kipf, 

termill&I. 

ttyaame, iaatty, 

tHef1-

tope11, tdoae, tre&d, 
file - determiae file 

type, - primitiTe aynem data 

Uytype - data baae of termi11&1 
script - make 

m&a - macro, to 
eqa·, neqa, checkeq -

trol
arol - text formatti111 &11cl 

getp,r - get name from 

timea. • • • • • • • • • • • • • • • • •• 
timea - get proceH times. • • • • • • • • • • 
times to rua periodic jobs. • • • • • • • • • • • • 
times, trap, umuk, w&it - commud luguage. 
timesoae, dyeise - coavert. date ud time to 
tip, cu - co1111ect to a remote ayetem. 
tm - tapemuter 1/2 i11ch tape drive. • • • • • 
tmpaam - create a aame for a temporary lile. • 
toascii - character danilicatioa ud coavenioa/ 
tolower, toascii - character du1ificatioa aad/ 
tool. • • . • • • • . • . • • • • • • 
tope11, tdoae, tre&d, twrite, trewi11, t1kipf, 
topological aon. • • • • • • • • • • • 
touch - 11pclate date lut modilied of a file. • • • 
to11pper, tolower, toucii -- character/ /iup&ee, 
tp - DEC/mag tape format,. • • • • • •• 
tp11u - termill&I i11depeadeat oper&tioa routiau. 
tr - traa,late char&eten. 
trace. • • • • •• 
tnct. . ••••••.• 
&raad'er. • •••••• 
tr&aafer program. 
Traaafer Protocol ""er. 
Tr&aafer Protocol ""er. 
traa,l&te characten. • • • • • • • • 
tr&111latioa table format aad default table. 
traa,lator. • • • • • • • • • • • • •• 
tr&111liter&te protocol trace. • • • • • • 
Tra111minioa Coatrol Protocol. 
tr&n1mi11ioa Tia m&il. 1l1leacode,uudecode 
trap ud repair loati11g poiat faultl. • • • • 
trap, umuk, wait - comm&ad luguage. /export., 
tre&d, twrite, trewi11, t,kipf, utate - f77 tape 
trek - trekkie came. • • • • • • 
trekkie game. • • • • • • • • • • • • 
trewia, takipf, tat&te - f77 tape 1/0. 
trigonometric fu11ctioa1. • • • • • • 
Trivial File Traa,fer Protocol 1ener. 
trol. • •••••••••••• 
trol - type1e& or format documeat,. 
trof lile1. • • • • • • • • ••• 
trof, tbl ucl eqa coaatructl. • • • • • •• 
trpfpe, fpee11t - trap aad repair loating poiat 
trpt - traaaliterate protocol trace. 
true - provide truth nl••· • • • • • • 
true, falN - proTide truth Tal11•. 
tru11cate a lie to a 1peci&ecl le11ph. • • • 
tru11cate, ftruacate - truacate a lile to a 
truth valu11. • •••••••••••• 
&natla •ahaa. • • • • • • • • • • • • • 
Tr:, to escape to killer robot,. • • • • 
t11t - atabli1h termi11&I characteriatica for the 
takipf, tltate - f77 tape 1/0. • • 
t1on - topolocical sort.. 
tnate - f77 tape 1/0. 
tty - cneral termiaal iaterf&ee. 
tty - c• termiaal aame. • • • • • • • 
ttyaam, i,atty - &ad aame of a terminal pon. 
ttyname, i,atty, ttyelot - li11d aame of a 
ttya - termiaal i11iti&li1atioa data. • • • • • • 
tty,lot - &ad ll&me of a termia&I. • • • • • • • 
ttytype - data bue of termi11&I type, by pon. • • • • • 
tue 11p a11 exiatiac lile ayetem. • • • • • 
t1111ef1 - hae up &11 exi,tiag lile ayetem. • • • • 
twrite, trewi11, takipf, htate - f77 tape 1/0. 
type. • •••••••••••• 
&ypea. • • • • • • • • • • • • • 
typea - primitive ayetem data typea. 
'ypel by port.. • • • • • • 
typeacript of termiul aeHioa. 
typeaet maau&I. • • • • • 
typeaet mathematic,. • • , • • • 
typeaet or format documeata. 
type1etti11g. • • • • • • • • • • • • 
udp - later11et Uaer Datagram Protocol. • • • • 
a.id. • • • • • • • • • • • • • • • • • 

11times(2) 
times(SC) 
crontab{5) 
1h{l) 
ctime{S) 
tip(lC) 
tm(4S) 
tmp11am{SC) 

ctype(S~ ctype(S 
tektool 1) 
tope11{SF) 
taon(l) 
touch(l) 
ctype{S) 
tp(5) 
termcap(SX) 
tr(l) 
ptrace{2) 
trpt(BC) 
cah(l) 
ftp(lC) 
ftpcl(BC) 
tftpcl(BC) 
tr(l) 
kbcl(6) 
pi(l) 
trpt(BC) 
tcp(4P) 
ueacode{lC) 
trpfpe(SF) 
ah(l) 
topea(SF) 
trek(CI) 
trek(CI) 
topen(SF) 
1in(SM) 
tftpcl(8C) 
tbl{l) 
trol(l) 
checbr(l) 
derol(l) 
trpfpe{SF) 
trpt(8C) 
falae{l) 
true(l) 
tru11c&te(2) 
truac&te{2) 
falae{l) 
true(l) 
chue{CI) 
taet(l) 
tope11{3F) 
taon(l) 
topen(SF) 
tty(4) 
tty(l) 
ttyaam(SF) 
ttyaame(S) 
Uya(6) 
Uy11ame(S) 
ttytype(5) 
haefs(B) 
tHefs(B) 
topea(SF) 
file(l) 
typea(6) 
type11(6) 
Uytype(6) 
,cript(l) 
mu(T) 
eqa(l) 
trotl(l) 
arol(l) 
11dp(4P) 
getpw(S) 
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aewgrp, re&cl, re&clo11.ly, eet, 1hift, timea, trap, 
mou11.t, 
mou11.t, 

ud cat them. compact, 
compact, u11compact, ccat - compre111 aad 

ul-do 
unget
expud, 

mbemp - make a 
gethonid - get 

lush - flush output to a logical 
faeek, ftell - reposition a file 011 a logical 

gete, fgetc - get a character from a logical 
fp11te - write a char&c:ter to a FORTRAN logical 

getfd - got the file deacriptor of &11. exterual 

reboot -
ayatem - execute a 

UUX - UDix to 
uuep, uulog- UD.ix to 

mtio
analyse - Virtual 

uu
uucp, uulog -

rmdir, rm - remove ( 
rm, mdir - remove ( 

mu11map
recnew1 - receive 
reenew1 - receive 

uptime - ,bow bow long eynem bu been 
uuclna - uucp epo~I directo17 clen

tunefl - tune 

touch -
l)'IIC -
l)'IIC -
IYIIC -

update - periodically 

ul - do underlining. • • • • • • • • • • • 
ulimit - get &Dd set user limits. • • • • • 
umast - aet file creation mode mule. 
umast: change or di1play file creation mask. • • 
uma.sk, wait - command la.nguage. /export, login, 
umount - mount a.nd ·dismount file system. 
umount - mount or remove file 1ynem. 
unaliu: remove aliaaes. • • • • • • • , • • • 
uncompact, ccat - compre11 and uncompreu file,, 
u11compre11 lilee, and cat them. • • • • • • • 
underlining. • • • • • • • • • • • • • • • • 
undo a previou, get of &11 SCCS file. • • • • • 
unexpand - expand tab, to 1pace1, &11.d vice vena. 
unget - undo a previou, get of &11 SCCS file. • • 
ungetc - pu1h character back into input stream. 
UD.hash: discard command hash table. 
uniq - report repeated lines in a file. 
unique file name. • • • , • , • • 
UD.ique identifier of current boat. 
unit. 
UDit. 
unit. 
UDit. putc, 
UDit DUmber. • 
units - convenion program. • 
UNIX bootstrapping procedurea. 
UNIX command. • • • • • • • 
unix comma1.d execution. 
u1,ix copy. • •••••••••• 
UNIX mapetic tape interface. 
UNIX poatmortem craah &11.alyser. 
111.ix to UDix command executioD. 
UDix to UD.ix copy. • • • • • • 
11nlimit: remove reaource limiti&tio1.1. 
UD.liDk - remove a directo17 e1.t17. 
UD.link - remove directory entry. 
11Dli1.k) directories or files. 
UDliDk) filea or directories. 
11Dmap pages of memo17. • 
UD.proceHed articlea via mail. 
11Dproce11ed articlea via mail. 
unaet: di1card ,bell variablee. . .. 
unaetenv: remove environment variables. 
up. • • • • • • • • • • • • • • • • • 
up. • • • e • • • • • • • • • • • • • 

11p &D existing file ll)'!tem. • • • • • • • • • 
update - periodically 11pdate the super block. 
11pdate date Ian modified of a file. 
update 1uper-block. • • 
update the super block. 
update the 1uper block. • • • , • • 
update the 1uper block. • • • • • • 
uptime - ,how how long system bu beeD up. 

du - 1ummari10 disk usage. • • • • • • • • • • • • • • • • 
mi1cellneou1 - mi1cellaneo111 111eful information pagea. • • • • • • • 

new, - USENET network newt article, utility files. 
clatckaew• - claeck if user bu news on the USENET new, network. 

· login: logia new 111er. • • • • • • • • • 
talk - talk to another user. • , • • • • • • • • • 

write - write to another 1110r. • • • • • • • • • • 
1ttealcl, 1ttrulcl, Htgid, aotegid, aetrgid - aet uaer and group ID. aetuid, 

udp - lnteruet Uaer Datagram Protocol. 
enviroa - user environment. • • • • • • • • • 

cbecknew, - check if user hu new, on the USENET news network. 
· 111 - 1ubatitute user id temporarily. • • • • • • • • • 

getuid, geteuid - get user identity. • • • • • • • • • • • 
setreuid - set real and elective user ID's. • • • • • • • • • • • • • 

telnet - user interface to the TELNET protocol. 
11limit - get and set user limit,. • • • • • • • • • • 
getuid, getgid - get user or group ID of the ca.lier. 

,ail - multi- user wooden 1hips and iron men. 
whoami - display elective current usemame. 

adduaer - procedure for adding new usen. • • • • • , • • • • • • 
/bin/mail - aend or receive mail among usen. • • • • • • • • • • • • 

wall - write to a.II usen. • • • • • • • • • • • • • • • • 
system. usen - compact list of usen who are on the 

Sun System )l~lease 1.1 - xliil -

Permute tl lratle:1 

ul(l) 
ulimit(3C) 
umask(2) 
csh(l) 
sh(l) 
mount(8) 
mount(2) 
csh(l) 
compact{l) 
compact(!) 
ul(l) 
anget(t\ 
expand 1) 
Ullget(l 
ungetc(3S) 
csh(l) 
aniq(l) 
mktemp(3) 
gethoatid(2) 
llush(3F) 
fseek(SF) 
getc(SF) 
putc(3F) 
getfd(3F) 
UD.its(l) 
reboot(8) 
eynem(3F) 
uux(tC) 
uucp(lC) 
mtio(4) 
&11.aly1e(8) 
aux(lC) 
uucp(lC) 
csh(l) 
111llink(3F) 
unlink(2) 
nndir(l) 
nn(l) 
munmap(2) 
recnews(l) 
recnew1(8) 
csh(l) 
csh(l) 
uptime(!) 
uuclean(8C) 
tunefs(8) 
update(8) 
touch(l) 

syn~2) 
BYD 1) 
syn 8) 
update(8) 
uptime(l) 
du(l) 
intro(7) 
new,(5) 
checknews(l) 
csh(l) 
talk(t) 
write(!) 
1etuid(3) 
udp(4P) 
environ(5) 
checknews( 1) 
eu(l) 
getuid(2) 
setreuid(2) 
telnet(lC) 
ulimit(3C) 
getuid(3F) 
sail(6) 
whoa.mi(l) 
adduseI{8) 
binmail(l) 
wa.11(1) 
users(l) 
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lad - iadica&e lad logia, of 
getlo1- get 

ueen - comp~ liet of 
vi - view a lie without changing it 

aew, - USENET network aew1 article, 
diac - Geaeral-purpoee nand-aloae 

getru1111 - get iaformatioa about re1ource 
nima - get iaformatioa about re1ource 

rmail - handle remote mail received via 
uudeu -

tran11Di11ioa via mail. uuencode, 

1111,acode - format of u encoded 
for traa,minioa via mail. 

llllcp, 

nl

ab, - integer ab1oh1t.e 
lab,, loor, ceil - ab,olut.e 

geteav
nadliak - nad 

pt.eav - pt 
pt.itimtr, autimer - get./•• 

eet.: chaap 
fal11, t.nat - provide trutla 

i,au - ten for indeterminate loat.ia1 point 
lmu, dlmia, dlmax, iamax - retum ext.reme 

t.ne, falae - provide tntla 
ht.oat, ht.on,, atohl, atoll, - coaven 

,et: chanp value of ,hell 
vararp-

1et.eav: let 
0: arithmetic oa ,hell 

uaet: discard ,hell 
uaaet.eav: remove eaviroameat. 

get.eav - get vahae of eaviroameat 
vu: - ii .current machine a 

ueert. - program 
lint. - a C program 

expud, aaexpud - expand tab, to 1pac11, and vice 
vp - Ikon 10071-6 Multibus 

interface. vpc - Syattch VPC-2200 
set - get a 

wha& - identify the 
laansmaa - Computer 

eccadif - compare two 

elicieat. way. 

terminal. 
OD. a. 

villlal editor. 
vi - view a &le without chugiag it u,iag-tlae 

recaew, - receive uaproc111ed artid11 
recaew, - receive v.1lproc11ted articla 

eendaew, - aend aew, artidn 
- encode/decode a biaary lie for tran1mi11ioa 

v.urec - receive proce11ecl aew, artid11 
rmail - handle remote mail received 

expand, aaexpud - expand tab, to 1pac11, aad 
pt.en - nud alone ten for the Sua 

beuacu be -
editor. vi -

January 1984 

usen ud teletypa. • • • • 
uer', logia aame. 
v.een who are oa the 1yst.em. 
using the vi viev.al editor. 
atility ilea. • 
utility package. 
utilisatioa. 
utilisatioa. 
•time - •• Ile times. 
atim11 - aet lie tima. • 
utmp, wtmp - logia record,. • , • 
Helen - ucp 1pool directory deu-ap. 
uv.cp. • • • • • • • • • • • • • • • 
Hep 1pool directory deu-up. • • • • • 
Hep, lllllog - nix to nix copy. • 
Hdecode - encode/decode & binary lie for • • 
Htacode - format of u encoded uv.eacode file. 
u ueacode Ile. • • • • • • • • • • • • • • • 
lllleacode,lllldecode - encode/decode & binary lie 
•ulog - uaix to uais copy. • • • • • • • • • • 
nrec - receive procened aewa art.id• via ma.ii. 
uuaead - aead a Ile to a remote llo,t. • • 
uu - Hix to uaix command execution. 
vadviae - give advice to pagiag l)'lltem. 
val - validate SCCS Ile. 
validate SCCS Ile. • • • • • • 
valloc - aliped memory allocator. ., .. ,... . . . . . . . . . . 
value, loor, ceiling fuactioa,. 
•alue for eaviroameat. name. • • 
value of a 1J111bolic link. 
value of eaviroament variabln. 
•alue of interYal tim•. 
•alue of ,hell Yariable. 
val••· 
•al••· iaiaf, 
•aha•. lmia, .. ,... . . . . . . . . . . 
valu• between hon ud net.work byte order. 
vararp - •ariable argumeat. lilt. 
Yariablt. • • • • • • 
•ariable argumeat. liet.. 
variable ia eaviroament.. 
variablu. 
Yari&blu. • • • • 
variabl11. 
variabl11. 
'f'&X. • • • • • •••• 
YU - is curreat maclaiae a vu. 
•erilca&ioa. • • • . • • • • • • 
veriier. • • • • • • ••••• 
vena. ..•.•..••••• 
V enat.ec parallel printer interface. • • • • • 
Venatec priater/plotter and Ceatroaica printer 
•inion of u SCCS Ile. 
Yenioa of 1111. • • • • • • • • 
•enioa of t.he game hugmu. 
.,.,nioa, of aa secs lie. 
Tfoat. - font format.,. • • • • • • • • 
Tfork - 1pawa new proc111 ia a virt.•&I memory 
Ygriad - grind aice li1tiap of programs. • • • • 
•haapp - virtually "haapp" tile c•rrent. coatrol 
vi - Kretn orieat.ed (vi1ual) dieplay editor bued 
vi - view a lie wit.llout. cbaging it ••iag t.he vi 
vi vi1ual edit.or. 
via mail. .••••••• 
Tia mail. • • • • • • • • 
Yi.a mail. • . • • • ••• 
via mail. Heacode,v.udecode 
Tia mail. • • • • • • 
Tia uucp. • • • • • • 
vice vena. • •••••.•• 
video grapllia board. 
view 3-D Sua logo. • • • • • • • • • • • • • 
view & lie witllout chugiag it using t.lle vi Yiau&I 
vipw - edit. the p&11word lie. • • • • • • • • 

lut.(1) 
getlog(SF) 
u11en(1) 
Yiew(1) 
aewa(6) 
diag(BII) 
garuaace(2) 
Ttimll(8C) 
•time{SC) 
•t.im11(2) 
•tmp(5) 
ucleu(BC) 
rmail(B) 
ucleu(BC) 
ucp(lC) 

1l11.eacod~1C) 
ueacod 5) 
He a cod 6) 
Htacod 1C) 
ucp(1C) 
urec(B) 
n,ead(1C) 
•u(1C) 
nd'Yiee{2) 
nl(l) 
nl(1) 
Y&lloc(8) 
aba{S) 

loor{SM~ 
getea'V(S 
readliak 2) 
geten'V(SF) 
getitimel(2) 
ceh(1) 
falee{1) 
iliaf(8) 
ruce(aF) 
tne{1) 
byteorder{SN) 
Y&rarp(S) 
e11l(1) 
Y&rarp(S) 

celli1) call 1) 
Clh 1) 
cah l) 
getea'V(SF) 
YU(1) 
YU(l) 
ueert(S) 
liat.(l) 
expud(t) 
vp(.fS) 
YJ)C(4S) 
1•(1) 
wlla&(1) 
bagmaa(II) 
1cadil(1) 
Tfoat(6) 
Tfork(2) 
Ygriad(l) 
Yh&app{2) 
vi(l) 
"'!ew(l) 
YleW(l) 
recaewa(1) 
recaews(B) 
11adaewa(8) 
ueacode(lC) 
urec(B) 
rmail(8) 
expud(1) 
ptelt.(81) 
b111.acube(11) 
view(1) 
vipw(B) 
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vfork - spii.wn new process in a virtual memory efficient way. • ••••••• 
vmsta.t - report virtual memory statistics. • ••••••• 

analyze - Virtual UNIX postmortem crash analyzer. 
vh&ngup - virtually "hangup" the current control terminal. 

vi - screen oriented ( visual) display editor baaed on ex. 
vi - view a file without changing it using the vi visual editor. • • • • • • • • • • • • 

consumption. vlimit - control maximum system resource 
Vlll8ta.t - report virtual memory sta.tilltics. 

fa, inode - format of file sylltem volume. • • • • • • • • • • • • • • • 
printer interface. vp - Ikon 10071-5 Multibus Vel'!a.tcc pa.ra.llel • 

and Centronica printer interface. vpc - Systech VPC-2200 Versa.tee printer/plotter 
printer intelfa.ce. vpc - Systech VPC-2200 Versa.tee printer/plotter and Centronics 

vswa.p - convert a. foreign font file. • • • • • 
utilisation. vtimeu - get information about resource • • • • • • 

w - who is on and what they a.re doing. • • • • • 
wait - await completion of process. • • • • • • • 

read, readonly, set, shift, time,, trap, umuk, wait - command language. /export, login, newgrp, 
wait - wait for a. process to terminate. 

wait - wait for a proccsa to terminate. 
wait wait for background processes to complete. 

eigpause - a.tomica.lly release blocked signals and wait for interrupt. • ••••••••• 
wait, waits - wait for process to terminate or atop. 

wait: wait for background proce5aes to complete. 
stop. wait, wait3 - wait for proces, to terminate or 
wait, wait3 - wait for proccsa to terminate or lltop. 

pnn&il - print oul waiting mail. 
wall - write to a.II usen. , , , • , 

- spawn new procee1 in a virtual memory eflicient way. vfork • • • • • • • • • • • 
wc - word count. • • • • • • • • 
what - identify the venion of file11. 

whatia - describe what a command is. , • • • , • • • 
crash - what happens when the system cruhe11. 

w - who is ora and what they are doing. • • • • • • • 
wh&tia - describe what a command is. 

era.sh - what happens when the aylltem crauhee. • • • • • 
leave - remind you whelll you have to leave. • •••••••••• 

program. whereis - locate source, binary, and/or manual for 
and pa.the (csh only). which - locate a program file including aliases 

export, logia, newgrp, read,/ ah, for, cue, if, while, :, ., break, continue, cd, eva.l, exec, exit, 
while: repeat commands conditionally. 

break: exit while/foreach loop. 
bw - Sun black and white frame bull'er. 

who - who is on the system. 
uaen - compa.c\ lisi of uscn who are on the system. 

from - who is my mail fromf. •• 
w - who is on and what they are doing. 

who - who is on the aystem. • • • • • • • • • 
whoa.mi - display ell'ective current userna.me. 

rwho - who', logged in on local ma.chine,. 
Cold - fold long linea for finite width output device. • • • • • • • • • • 

win - Sun window aylltem. • • • • • • • 
lodm:reen - mainta.illl window context until "login". , • • • • •• 

1creen1. adjacentscreenu - notify the window driver of the physical relationehips of 
1untools - the Suntools window environment. • • • • • • • • • • 

win - Sun window system. • • • • • • • • • • • • 
vi - view a. file without changinir it using the vi visual editor. 

futboot, fa.,thalt - reboot/ha.It the sylltem without checking the disb. 
ea.ii - multi-user wooden ahipa and iron me:a. 

wc - word count. 
putc, putd1ar, fputc, putw - put character or word on a stream. 

cd - change working directory. 
chdir - change current working directory. 

getcwd - get pathname of current working directory. • 

Sun System Relea.H 1.1 

. pwd - print working directory name. 
getwd - get current working directory pathname. 

su11 - is current machine a aun worklltation. • • • • • • • 
clear - clear worklltation or terminal acreen. • • 

worm - Play the growing worm game. 
worm - Play the growing worm game. • • , • • • • • • • • 

wonm - animate worm1 on a display terminal. 
worms - animate worms on a display terminal. • • • • • • • 

write - write to another user. • • • • • • • 
putc, fputc - write a character to a FORTRAN logical unit. 

write, writev - write on a file. 
!seek, tell - move read/ write pointer. 

wall - write to all users. 

- xiv· 
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vfork(2) 
vmsta.t(8) 
analyze(8) 
vha.ngup(2) 
vi(l) 
view(l) 
vlimit(3C) 
Vlll8ta.t(8) 
fs(S) 
vp(4S) 
vpc(4S) 
vpc(4S) 
vswa.p(l) 
vtimes(3C) 
w(l) 
wa.it(l) 
ah(l) 
wa.it(3F) 
wait(3F) 
csh(l) 
aigpause(2) 
wait(2) 
csh(l) 
wait(2) 
wait(2) 
prma.il(l) 
wa.11(1) 
vfork(2) 
wc(l) 
what(!) 
wha.tis(l) 
cruh(8s) 
w(l) 
whatis(l) 
crash(8s) 
leave(l) 
whereis(l) 
which(l) 
ah(l) 
csh(l) 
csh(l) 
bw(4S) 
who(l) 
usel'!(l) 
from(l) 
w(l) 
who{l) 
whoami(l) 
rwho(IC) 
fold(l) 
win(4S) 
locbcreen( 1) 
adjacentscreene( 1) 
suntools( 1) 
win(4S) 
view(l) 
fastboot(8) 
aa.il(6) 
wc(l) 
putc(3S) 
cd(l) 
chdir(2) 
gctcwd(3F) 
pwd(l) 
getwd(3) 
sun(l) 
clear(l) 
worm(6) 
worm(6) 
worms(6) 
worms(6) 
write(l) 
putc(3F) 
write(2) 
beek(2) 
wa.11(1) 
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write - write to another aeer. 
write, writeY - write oa a lile. 

write, writev - write 011 a lile. 
ope11 - ope11 a ile for readi11g or writing, or create a new lile. 

atmp, wtmp - logia recorde. 
wamp - the·game of hant-th~wampa1. 

wamp - the game of ha11t-th~ wampae. • • • • • • • • • • • • • • 
xeend, xget, enroll - ,ecret mail. • • • • • • • 

x.ead, xget, e11roll - eecret mail. 
implemeat ,hared lirinp. x,tr - extract 1tri11g1 from C program, to 

Controllen. xy - Diak driver for Xylogic1 SMD Dial: 
xy - Diak driver for Xylogie1 SMD Di,k Coatrollen. • • 

jO, jl, ja, yO, yl, ya - beuel fa11ctio111. • • • • • • 
jO, jl, ja, yO, yl, ya - be11el fu11ciio111. • • • • ••• 

yacc - yet another compiler-compiler. 
eyacc - modified yacc allowiac much improved error recovery. 

ye, - be repetitively alirmative. 
jO, jl, ja, yO, yl, ya - be11el functio111. • • • • • • • • • 

leave - remind you whea you have to leave. • • • • • • • • • • 
leave - remind you when you have to leave. • • • • • • 

11 - 1ilog 86SO SCC Hrial com1111icatio111 driver. 
II - silog ISSO sec Hrial comuaicatiou driver. 

• xlvi -

write(1I 
write(2 
write(2 
open(2) 
atmp(5) 
wump(6) 
wump(6) 
x.e11d(1) 
xeend(l) 
x.tr(t) 
xy(4S) 
xy(4S) 
j0(3M) 
j0(3M) 
yacc(l) 
eyacc(l) 
yee(t) 
j0(3M) 
leave(t) 
leave(t) 
11(4S) 
11(4S) 
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INTRODUCTION TO THE SUN UNIX SYSTEM 
MANUALS 

These manuals describe the features of the UNIXt system for the Sun Workstation, and provide 
tutorial information about the UNIX operating system, its facilities, and its implementation. 

There are three major groups of manuals. The first group consists of three manuals which are 
essentially reference manuals for, respectively, the user, programmer, and system administrator 
of the Sun UNIX System. These manuals are extensively reworked, revised, reorganized deriva
tions of the original UNIX Programmer', Manual; we place them in a unique category because 
of certain formatting and organizational conventions which have survived their revision. These 
conventions are explained below. The second group is a new set of reference manuals treating 
functional areas of the Sun UNIX operating system - windows, system internals, and so on. 
The final group is an set of manuals which contain tutorial-style papers on various aspects of 
the system; there is a manual on text editing and documentation, one on C programming, one 
which introduces UNIX to the first-time user, and so on. In the following, we discuss each group 
of manuals in more detail. · 

1. Manuals Derived from the Old UNIX Programmer's Manual 

The material in the three Sun reference manuals was originally bound together in a single 
volume known as the UNIX Programmer', Manual. We have unbundled the material into more 
focused and manageable guides; however, we have maintained the section numbering from the 
original manual (so that users familiar with it won't be at sea with the new documentation). 
We hope that new UNIX users will forgive the rather strange numbering scheme that resulted 
from this compromise, and that older ones will not grumble too much at the demise of the 
Programmer', Manual. The three new manuals are as follows: 

i.1. User's Manual 

documents the facilities available to a Sun Workstation user (Section 1 ). The manual also 
includes a section on games (Section 6), and a section with tables of information about character 
codes, macro packages for typesetting, and so on (Section 7). 

· Commands generally reside in the /bin directory (for binary programs). Some commands also 
reside in/ uar/ bin, or in/ u,r/ ucb, to save space in /bin. The command interpreters (known as 
the ,hell,) search these directories automatically . . 
t UNIX is a trademark of Bell Laboratories. 
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1.2. System Interface Manual 

covers areas of interest to programmers. It contains sections on system calls (Section 2), library 
functions (Section 3), devices and special files (Section 4), and file formats (Section 5). It also 
includes the Syatem Interface Overview, a document which summarizes the facilities - basic 
kernel functions and standard system abstractions for files and file systems, communications, 
process control and debugging - provided by the 1.0 version of the Sun UNIX operating sys
tem. Finally, a Tutoriau section contains a paper on the Interprocess Communication facilities 
included in the Sun UNIX operating system. 

Syatem calla are entries into the UNIX system supervisor. The system call interface is identical 
to a c language procedure call; the equivalent O procedures are described in Section 2. Assorted 
subroutines are available; they are described in Section 3. The primary libraries in which they 
are kept are described in intro(3). The functions are described in terms of o, but most work 
with FORTRAN as well. The special files section (4) discusses the characteristics of each system 
'file' that actually refers to an 1/0 device. The names in this section refer to the UNIX system 
device names for the hardware, instead of the names of the special files themselves. The file for
mats and conventions section (5) documents the structure of particular kinds of files; for 
instance, the form of the output of the loader and assembler is given. Files used by only one 
command are not documented; the assembler's intermediate files, for example, are excluded. 

1.3. System Manager's Manual for the Sun Workstation 

0 

contains information needed to install and configure the Model lOOU, 150U, and 120 Sun 
Workstations, install the UNIX system, and run the UNIX system on a day-to-day basis. The 
System Manager's Manual includes a detailed guide to system set-up and operation: S111tem t~ 
lnatallation and Maintenance Guide, maintenance commands and procedures (Section 8), and \_,I 
tutorials on subjects such as ,endmail and uucp installation. 

The maintenance section discusses commands and procedures used by the ·system manager (who 
is also called the ,uper-u,er ). Most commands and files described are kept in the /etc diredory . 
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2. Layout of the Reference Manual Pages 

Each section of the reference manuals consists of a number of independent entries of a page or 
so each. The name of the entry is in the upper corners of its pages, followed by the section 
number, and sometimes a letter characteristic of a subcategory; for instance, graphics is lG, and 
the math library is 3M. Entries within each section are in alphabetical order. At the bottom 
left of each page is the release level of the Sun system, and the date in the middle of the page 
reflects the date on which the manual page was changed for any reason. 

All manual entries have a common format, though for any given entry only relevant subsections 
appear: 

Subsection 

NAME 

SYNOPSIS 

Contains 

The name subsection lists the exact names of the commands and subroutines 
covered under the entry and gives a very short description of their purpose. 

Summarizes the use of the program. A few conventions are used, particularly 
when commands are being described: • 

Boldface words or letters are literals; type them just as they appear. 

Square brackets '[ ]' around an argument indicate that the argument is optional. 
When an argument is given as 'name' or 'file', it always refers to a file name. 

Braces ' { } ' around an argument indicate that the argument is mandatory. 

Ellipses ' •• ' are used to show that the previous argument-prototype may be 
repeated. 

DESCRIPTION Discusses what the utility does for you. 

OPTIONS Lists the options which apply to the command. 

EXAMPLES Illustrates typical use of the command. 

FILES Lists the names of files which the program uses in the course of its job. 

SEE ALSO Indicates related information - such as other manual entries to read. 

DIAGNOSTICS Deals mainly with the ezit codea returned to the shell by exiting commands. Exit 
codes can be used in shell scripts to control the actions of the shell. 

BUGS Documents known problems with the command, sometimes discusses deficiencies, 
and occasionally describes suggested fixes. 
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3. New Sun Reference Manuals 

There are some original reference manuals written for specific Sun products. These additional (~ 
manuals are described in the sections below. 

3.1. Suncore Programmer's Reference Manual 

Reference material for the SunCore Graphics package. In addition to a formal description of all 
SunCore library calls, there are also descriptions of the Sun device support, and descriptions of 
the interfaces to the SunCore library via FORTRAN and Pascai. 

3.2. Programmer's Reference Manual for Sun Windows 

Reference and tutorial material for programming applications using the SunWindows facilities . 

• 
3.3. System Internals Manual 

The Syatem Internal, Manual discusses several aspects of the implementation of the Sun UNIX 
System. Contents are: 
Netwo,.king Implementation Note, . 

Describes the internal structure of the networking facilities of the Sun UNIX operating sys
tem. 

Change, to the Kernel 
Summarizes the changes to the kernel made between the last and the current release. ,..:~ 
Treats broad, organizational changes and consequences for individual files. .,,1 

Device Driver Reference Manual for the Sun Work,tation UNIX S11atem 
A guide to writing your own device driver. Describes how to rebuild the UNIX system ker
nel and add software drivers for new devices to the kernel, provides sample drivers, and 
summarizes functions and interfaces between the driver and the kernel. 

Uaing ADB to Debug the UNIX Kernel 
Describes extensions made to the 0.4 release of the Sun UNIX system debugger, adb, to 
allow standard adb commands to function properly with the kernel, and introduces the 
basics of writing adb command scripts. 

A Faat File Syatem for UNIX 
Describes the reimplementation of the UNIX file system. 

The CPU PROM Monitor 
Information on the PROM Monitor functions, commands, messages, and keyboard control 
codes . 
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4. Supplementary Manuals 

In addition to the manuals derived from the old UNIX Programmer's Reference Manual, there 
are a number of other manuals ranging in level from basic 'getting started' to technical papers 
derived from Bell Labs or Berkele publications. These additional manuals are described in the 
sections below. 

4.1. Beginner's Guide to the Sun Workstation 

A general overview and introduction to UNIX. The manual provides roadma.ps and guides to 
the rest of the documentation, plus some tutorial introductions to the Sun system. It also con
tains a general guide to the communication facilities that UNIX offers you. First-time users are 
advised to start here. The contents are: 
Getting Started 

An introduction to the most basic use of the Sun UNIX system. Includes discussions of how 
to log in, UNIX file and directory structure, basic commands, and how to log out. 

Working with Files 
Describes various commands and utilities for file manipulation - more, heatl, tail, grep, 
pattern matching utilities, ,ort, di/!, and so on. 

U,ing the Shell 
How to use the facilities of the shell to make your work easier. Covers redirection of input 
and output, pipes, job control, and the hiatory and alicu facilities. 

Creating and Editing Text File, - The vi Editor 
An introduction to the visual editor. 

Printing and Formatting Documents 
How to display and print files, and how to 'turn them into' documents. This chapter covers 
nroff and troff, the formatting macro package m,, and the more specialized document for
matting preprocessors, tbl and eqn. 

Communication, 
Introduces basic UNIX communications facilities: how to use the mail system, how to write 
to other users logged in to the same system, how to use network facilities, tip and UUCP. 

Uaing the C Skell. 
Introducing a popular command interpreter, the C Shell, and many of the commonly used 
UNIX commands. 

Uaing the Bourne Shell 
The Bourne Shell 1s the Version 7 UNIX Shell and is heavily used in system command 
scripts. 

Mail Uaer ', Guide 
Complete details on the electronic mail facilities. Includes a quick-reference sheet. 

Network New, U,er', Guide 
Describes what the network news is, how to join news groups, how to read news, and how 
to post your own news. Includes a quick-reference sheet. 

4.2. Editing and Text Processing 

Documents the facilities that UNIX offers for massaging text files in various ways, and for pro
cessing documentation. Part One of the manual provides information on the text editors and o Part Two describes the document formatting tools. Contents: 
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An Introduction to Tezt Editing 
Describes the basics of text editing and provides a guide to the available editing tools. 
Newcomers should start here. 

U,ing the 'vi Vi,ual Di,pla11 Editor 
Tutorial and reference information on the vi editor. Includes a quick reference sheet. 

Command Reference for the 'ez' Line Editor 
A command reference for the ez and vi editors. Also includes a quick reference sheet. 

U,ing the 'ed' Line Editor 
Provides a user's guide to the original UNIX editor. 

U,ing 'aed', the Stream Tezt Editor 
A variant of ed for processing large files. 

Pattern Scanning and Proce,aing with A WK 
Makes it easy to specify many data transl ormation and selection operations. 

An Introduct,'.on to Tezt Proce,aing 
Introduces the basics of text processing, macros and macro packages. Includes explanations 
of the tools and examples of usage. 

Formatting Documenta with the -m, Macro Package 
Describes -m,, a standardized package of formatting requests that can be used to lay out 
most documents. Includes a quick-reference summary of requests. 

Formatting Document, with nroff and troff 
Introduces the basic document layout facilities. Includes both a user's guide and reference 
material. 

Formatting table, with tbl 
Describes tbl, an easy-to-learn notation for specifying tabular layout for typesetting. 

Type,etting Mathematic, with eqn 
Describes eqn, another easy-to-learn language for doing high~quaJity mathematical typeset
ting. 

Formatting Document, with the -me Macro Package 
A popular macro package for nroff. Includes a user's guide, reference material, and a 
quick-reference summary of requests. 

4.3. Programming Tools 

Contains information of general interest to anyone using UNIX to write programs: 
Programming the Shell, 

The C-Shell or the Bourne Shell can often be used to create tools without the need to write 
programs. 

UNIX Programming 
Describes the programming interface to the UNIX operating system and the standard 1/0. 

Lint, A C Program Checker 
Checks C programs for syntax errors, type violations, portability problems, and a variety of 
probable errors. 

Make - A Program for Maintaining Computer Program, 
Indispensable tool for making sure that large programs are properly compiled with minimal 
effort. 

Source Code Control Sy,tem 
A guide to the Source Code Control System (SCCS) - a system for maintaining and con
trolling multiple versions of text files. 

DC - An Interactive Deak Calculator 
A superb HP calculator, if you don't need floating point. 
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BC - Arbitrary Preciaion Deak-Calculator Language 
A front end for DC that provides infix notation, control flow, and built-in functions. 

The M4 Macro Proceuor 
M4 is a macro processor useful as a front end for C, Ratfor, Cobol, and in its own right. 

LEX - A Lexical Analyzer Generator 
Creates a recognizer for a set of regular expressions; each regular expression can be followed 
by arbitrary C code which will be executed when the regular expression is found. 

YACC - Yet Another Compiler Compiler 
Converts a BNF specification of a language and semantic actions written in C into a compiler 
for the language. 

Auemb!er Manual for the Sun Workatation 
The ultimate dead language. 

4.4. Fortran and Pascal 

Information specific to the FORTRAN and Pascal programming languages. Contents: 
Fortran Programmer 'a Guide 

Describes the compiler and run-time system for the new extended language, Fortran 77. 
Also describes the revised 1/0 library for Fortran 77. 

Ratfor - A Preproceuor for a Rational Fortran 
Converts a Fortran with c-like control structures and cosmetics into real, ugly Fortran. 

S11otcm Inter/ ace Routine, 
FORTRAN interfaces to the basic UNIX supervisor facilities. 

Pascal Uaer 'a Manual 
Describes the Berkeley Pascal system. 
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INTRO(l) USER COMMANDS INTRO( 1) 

NAME 
intro - introduction to commands 

DESCRIPTION 
This section describes publicly accessible commands in alphabetic order. Certain distinctions of 
purpose are made in the headings: 

(1) Commands"of general utility. 

(lC) Commands for communication with other systems. 

(tG) Commands used primarily for graphics and computer-aided design. 

SEE AL}JO 
$~ct ion 6 for computer games. 

(lettilllg Started in the Beginner', Guide to the Sun Work,tation. 

DIAGNOSTICS 
Upon termination each command returns two bytes of status, one supplied by the system giving 
the ca.use for termination, and (in the case of 'normal' termination) one supplied by the program, 
see wait and c:eit(2). The former byte is O for normal termination, the latter is customarily O for 
successful execution, nonzero to indicate troubles such as erroneous parameters, bad or inaccessi
ble data, or other in,af:)ility to cope with the task at hand. It is called variously 'exit code', 'exit 
status' or 'return code', and is described only where special conventions are involved. 

Sun Release 1.1 Last change: 6 March 1984 1 
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NAME 
adb - debugger 

SYNOPSIS 
adb ( -w J ( -k J ( -ldir J ( objfil ( corfil J J 

DESCRIPTION 
Adb is an interactive, general purpose debugger. It examines files and provides a controlled 
environment for the execution or UNIX programs. 

ObjfiJ is normally an executable program file, preferably containing a symbol table. Ir the file does 
not contain a symbol table, it can still be examined, but the symbolic features or adb cannot be 
used. The default for objfiJ is a.out. CorfiJ is assumed to be a core image file produced af'ter exe
cutin& objfiJ. The default for corfiJ is core. 

OPTIONS 
-w 

-k 

-I 

Create both. objft.l and corjiJ if necessary and open them for reading and writing so that 
files can be modihed using adb. 

Do UNIX kernel memory mapping; should be used when core is a UNIX crash dump or 
/dev/mem. 

specifies a directory where files to be read with $< or $< < (see below) will be sought; 
the default is /uar/lib/adb. 

USING ,\DB 
.(db reads commands from the standard input and displays responses on the standard output. 
Adb ignores QUIT; INTERRUPT causes retum to the next adb command. 

Adb saves and restores terminal characteristics when· running a sub-process. This makes it possi
ble to de~u& programs that manipulate the screen. See ttJ1(4). 

In general, requests to adb are or the form 

( addre11 I (, count I ( commandJ (; J 
The symbol dol (.) represents the current location. It is initially zero. Ir addre•• is present then 
dot is set to addre1111. For most commands count specifies how many times the command will be 
executed. The default count is 1. Addres, and count are expressions. 

EXPRESSIONS 

2 

+ 

& 

The value or dot. 

The value or dot incremented by the current increment. 

The value or dot decremented by the current increment. 

The last addre1111 typed. (Used to be""".) 

integer A number. The prefixes Oo and 00 ("zero oh") force interpretation in octal radix; the 
prefixes Ot and OT force interpretation in decimal radix; the prefixes Ox and OX force 
interpretation in hexadecimal radix. Thus Oo20 = Otl6 = OxlO = sixteen. Ir no prefix 
appears, then the default radiz is used; see the $d command. The default radix is initially 
hexadecimal. The hexadecimal digits are 0123456789abcdefABCDEF with the obvious 
values. Note that a hexadecimal number whose most significant digit would otherwise be 
an alphabetic character must have a Ox (or· OX) prefix {or a leading zero if the default 
radix is hexadecimal). 

integer.fraction 
A 32 bit Boating point number. 

'cccc • The ASCII valu-e or up to 4 characters. A backslash ('\') may be used to escape a •. 

< name 
The value or name, which is either a variable name or a register name. Adb maintains a 
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number of variables (see VARIABLES) named by single letters or digits. If name is a 
register name then the value of the register is obtained from the system header in corfil. 
The register names are those printed by the $r command. 

e11mbol A eumbol iii· a sequence of upper or lower case letters, underscores or digits, not starting 
with a digit. The backslash character \ may be used to escape other characters. The 
value of the symbol is taken from the symbol table in objfil. An initial _ will be 
prepended to s11mbol it needed. 

_ symbol .,. 
In C, the 'true name' or an external symbol begins with '-'. It may be necessary to use 
this name to distinguish it Crom internal or hidden variables of a program. 

routine.name 
The address "or the variable name in the specified C routine. Both routine and name are 
symbols. It name is omitted the value is the address or the most recently activated C 
stack frame corresponding to routine. 

( ezp) The value or the expre88ion ezp. 

U11u.1ey operators 

• ezp The contents of the location addressed by ezp in corfil. 

%ezp The contents of the location addressed by ezp in objfil. (Used to be G.) 

-e:i:p Integer negation. 

- ezp Bitwise complement. 

r!f,e:i:p Logical negation. 

·rezp (Control-f) Translates program addresses into sourcefile addresses. (Works only it the 
program has been compiled using the -go flag. See cc(l).) 

• Aezp (Control-a) Translates sourcefile a.ddre88es into program addresses. (Works only if the 
program has been compiled using the -go flag. See cc(l).) 

·name (Back-quote) Translates a procedure name into a sourceftle address. (Works only if the 
program baa been compiled using the -go flag. See cc(I).) 

".(Uename" 
A filename enclosed in quotation marks (for instance, "main.c") produces the sourceftle 
addre88 for the zero-th line of that file. Thus to reference the third line of the &le main.c, 
we say: "main.c"+ 3. (Works only it the program has been compiled using the -go flag. 
See cc(l).) 

Binary operatora a!!,lett associative and are less binding than unary operators. 

eJ + el Integer addition. 

eJ-el Integer subtrac~ion. 

e1 • el Integer multiplication. 

eJ % el Integer division. 

e,itel Bitwise conjunction. 

di el Bitwise disjunction. 

e1:/l=el El rounded up to the next multiple of et. 
VARIABLES ... 

Adb provides a number of variables. Named variables are set initially by adb but are not used 
subsequently. Numbered variables are reserved tor communication as follows. 

0 The last value printed. 
.t,:,. 
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The last off set part of an instruction source. 
The previous value of variable 1. 
The count on the last $< or $< < command. 

ADB(l) 

On entry the following are set from the system header in the corfil. If corfil does not appear to be 
a core file then these values are set from objfil. 

b The base address of the data segment. 
d The data segment size. 
e The entry point. 
m The 'magic' number (0407, 0410 or 0413). 
s The stack segment size. 
t The text se1ment size. 

COMMANDS 
Ad6 commands consist of a verb followed by a modlfter or list of modifiers. 

The verbs are: 

f Print locations starting at addre11 in objfil. 

/ Print locations starting at addre11 in corfil. 

- Print the value of addre11 itself. 

0 Interpret addre11 u a sourcefile address, and print locations in objfiJe or lines of the 
source text. (Works only if the program has been compiled using the 10 8ag. See 
cc(l).) 

1 Manage a subprocess. 

t Execute miscellaneous commands. 

-· ... 

, 0
-

> Assign a value to a variable or register. C) 
RETURN 

4 

Repeat the previous command with a count of 1. Dot is incremented by its current incre
ment. 

Call the shell-to execute the following command. 

Each verb has a speciftc set of modlftera, these are described below. 

If,/, 0, - J ModU!er1 
The first four verbs described above take the same set of modifiers. These modiften specify the 
format of command output. Each modifier consists of a letter preceded by an optional repeat 
count; each verb may take one or more modifiers: 

I r, /, o, == J r I ,count J netter ••• J 

Each time one of these commands is given, dot is incremented by a certain amount (sum of the 
increments specific to each format letter, see below). If a command is given without a modifier, 
the last specified format is used to display output. The following lists the format letter, the 
amount dot increments _each time the letter is used, and a description of what each letter does. 
o 2 Print 2 bytes in octal. All octal numbers output by atll, are preceded by o. 
0 4 Print 4 bytes in octal. 
q 2 Print in signed octal. 
Q 4 Print long signed octal. 
d 2 Print in decimal. 
D 4 Print long decimal. 
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X 2 
X 4 
u 2 
U 4 
f 4 

F 8 
b 1 
C 1 
C 1 

II n 
S n 

y 4 

l D 

S D 

I 0 

a 0 

p 4 

A O 

p 4 

t 0 

I' 0 

D 0 
"••e" 0 
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Print 2 bytes in hexadecimal. 
Print 4 bytes in hexadecimal. 
Print as an unsigned decimal number. 
Print long unsigned decimal. 
Print the 32 bit value 88 a floating point number. 
Print double floating point. 
Print the addressed byte in octal. 
Print the addressed character. 

ADB( 1) 

Print the addressed character using the standard escape convention: print control 
characters as AX and the delete character as ·1. 
Print the addressed characters until a zero character is reached. 
Print a string using the • X escape convention (see C above). n is the length of the 
string including its zero terminator. 
Print 4 J>ytes in date format (see ctime(3)). 
Print as machine instructions. n is the number of bytes occupied by the instruction. 
In this format, variables 1 and 2 are set to the offset parts of the source and destina
tion respectively. 
Print 88 machine instructions with 68010 instruction timings. n is the number of 
bytes occupied by the instruction. In this format, variables 1 and 2 are set to the 
oflsct parts of the eource and destination respectively. 
Print the source text line specified by dot (G command) or most closely corresponding 
to dol (? command). 
,Print the value of do! in symbolic form. Symbols are checked to ensure that they 
i have an appropriate type as indicated below. 
/ local or global data symbol 
t local or global text symbol 

- local or global abeolute symbol 
Print the addresaed value in aymbolic form using the aame rulea for symbol lookup aa 
a. 
Print the value of dot in sourceftle symbolic form, that is: "filename"+ nnn. (Works 
only if th·e program baa been compiled using the -go flag. See cc(l).) 
Print the addressed value in sourceflle symbolic form, that is: "filename"+ nnn. 
(Works only if the program has been compiled using the -go flag. See cc(l).) 
When preceded by an integer, tabs to the next appropriate tab stop. For example, 
St moves to the next 8-space tab atop. 
Print a space. 
Print a newline. 
Print the enclosed string. 
Dot is de~remented by the current increment. Nothing is printed. 

+ Dot is incremented by 1. Nothing is printed. 
Dot is decremented by 1. Nothing is printed. 

( ! , /I Modlfl.er1 
(!/JI value mask 

Sun Release 1.1 

Words starting at dot are maaked with mask and compared with value until a match 
is found. If L is used then the match is for 4 bytes at a time instead of 2. If no 
match is found then dot is unchanged; otherwise dot is set to the matched location. If 
ma,k is omitted then -1 is used. 
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6 

(? /Jw value •.. 
Write the 2-byte value into the addre88ed location. It the command is W, write 4 
bytes. Odd addresses are not allowed when writing to the subprocess address apace. 

[?/)m 61 el /1[?/) 
New values for ( 61, el, /1) are recorded. If leaa than three expressions are given then 
the remaining map parameters are left unchanged. It the '?' or '/' is followed by '•' 
then the second segment (be, ee,Je) of the addreu mapping is changed (see ADDRESS 
MAPPING, below). It the list is terminated by '?' or '/' then the flle (o6jfil or corfil 
respectively) ia used for subsequent requests. (So that, for example, '/m?' will cause 
'/' to refer to objfil.) 

1 Modlfter• 
be 

Be 

d 
D 

I' 

c, 

., 

s 

I 

t 

k 

Set breakpoint at addre11. The breakpoint is executed eount-1 times before causing 
a atop. Each time the breakpoint ia encountered the command c is executed. It this 
command is omitted or sets dot to zero then the breakpoint causes a stop. 
Like 6 but takes a sourceflle address. (Works only if the program has been compiled 
using the -go flag. See cc(l).) 
Delete breakpoint at addre,,. 
Like d but takes a sourceflle addreaa. (Works only if the program has been compiled 
using the -so fla1. See ce(l).) 
Run objJU as a 11ubproce111. It addre,a is given explicitly then the program is entered 
at this point; otherwise the program is entered at its standard entry point. count 
speciftes flow many breakpoints are to be ignored before stopping. Arguments to the 
aubproceu may be supplied on the same line as the command. An argument starting 
with < or > causes the standard input or output to be established for the command. 
All signals are enabled on entry to the 1ubproce111. 
The subprocesa is continued with signal ,, aee ,igvec(2). It addre,a is given then the 
aubproceu ia continued at this addreaa. It no signal is specified then the signal that 
cauaed the subproceu to atop is sent. Breakpoint skipping is the same aa for r. 
As tot c 'except that the subproce1111 is single stepped count times. It there is no 
current ~pbprocess then objfil is run as a subproceu as for r. In this case no signal 
can be sent; the remainder of the line is treated as arguments to the subprocess. 
Like • but single steps source lines, rather than machine instructions. This is acheived 
by repeatedly single-stepping machine instructions until the corresponding source&le 
address changes. (Thus procedure calls cause stepping to stop.) (Works only if the 
program has been compiled using the -go flag. See cc(l).) 
Add the signal specified by addre8' to the list of signals which are passed directly to 
the subprocess with the minimum of interference. Normally, adb intercepts all signals 
destined for the subprocess, and the user must use the IC command to continue the 
process with the signal. Signaia on this list are handed to the process with an implicit 
1c, as soon as they are seen. 
Remove the signal specified by addre11 from the list of Bipals that are implicitly 
passed to the subprocess. 
Terminate the current subprocess, if any. 

$ Modifiers 
<JUe Read commands from the &le ftle. It this command is executed in a file, further com

mands in the file are not seen. If file is omitted, the current input stream is ter
minated. If a count is given, and is zero, the command will be ignored. The value or 
the count will be placed in variable 9 before the first command in file is executed. 

< <file Similar to <, but can be used in a file of commands without closing the &le. 
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>file 
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I' 

b 
C 

0 
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Variable 9 is saved during the execution or this command, and restored when it com
pletes. There is a (small) finite limit to the number or < < files that can be open at 
once. 
Append output to file, which is created if it does not exist. If file is omitted, output 
is returned to the terminal. 
Print process id, the signal which stopped the subprocess, and the registers. Produces 
the same response as S used without any modifier. 
Print the general registers and the instruction addressed by pc. Dot is set to pc. 
Print all breakpoints and their associated counts and commands. 
C stack backtrace. Ir addre11 is given then it ia taken as the address or the current 
frame instead or the contents or the frame-pointer register. If count is given then 
only the first count frames are printed. 
Similar to c, but in addition prints the names and (32 bit) values or all automatic and 
static variables for each active function. (Works only if the program has been com
piled using the -go flag. See cc(l).) 
Set the default radix to addreBB and report the new value. Note that addreBB is inter
preted in the (old) current radix. Thus "10$d" never changes the default radix. To 
make decimal the default radix, use "Ot10$d". 

e Print the names and values of external variables. 
w Set the page width for output to addreBa (default 80). 
• Set the limit for symbol matches to addre11 (default 255). 
o All integers input are regarded as octal. 
q Exit from adb! 
v Print all non zero variables in octal. 
m Print the address map. 
f Print a list or known source file names. 
p Print a list of known procedure names. 
p (Kernel debugging) Change the current kernel memory mapping to map the desig

nated useir atructure to the addre1111 given by the symbol _u. The addre,a argument 
is the address of the user's proc structure. 

I Show which signals are passed to the subprocess with the minimum or adb interfer
ence. Signals may be added to or deleted from this list using the al and at commands. 

W Re-open objjUe and corjUe for writing, as though the -w command-line argument had 
been given. 

ADDRESS MAPPINd 
The interpretation or an address depends on the coetext it is used in. Ir a subprocess is being 
debugged, addresses are interpreted in the usual way (as described below) in the address space of 
the subprocess. If the operating system is being debugged, either post-mortem or by using the 
special 61e /dev/mem to interactively examine and/or modify memory, the maps are set to map 
th, kernel virtual addresses which start at zero. For some commands, the address is not inter
preted as a memory address at all, but as an ordered pair representing a file number and a line 
number within that file. The a command always takes such a sourcefile address, and several 
operators are available to convert to and from the more customary core locations. 

The address in a file"associated with a written address is determined by a mapping associated 
with that file. Each mapping is represented by two triples (bl, el, fl) and (M, e!J, /2) and the file 
addresa corresponding to a written addre,a is calculated as follows. 

Sun Relea!)'!! 1.1 
'f 

bl S addre,a< el => file address=addreBa+ /1-bl, otherwise, 
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FILES 

61 S address< et => file address= address+ ft-he, 

otherwise, the requested address is not legal. It a T or / is followed by an • then only the second 
triple is used. 

The initial setting of both mappings is suitable for normal a.out and core files. It either file is 
not of the kind expected then, for that file, 61 is set to 0, el is set to the maximum file size and /1 
is set to O; in this way the whole file can be examined with no address translation. 

a.out 
core 

SEE ALSO 
cc(l), dbx(l), ptrace(2), a.out(5), core(5) 
U1in1 ad6 to de6u1 the UNIX kernel in the Sun S111tem Internal, Guide. 

DIAGNOSTICS 

BUGS 

8 

'Adb' when there is no current command or format. Comments about inaccessible files, syntax 
errors, abnormal termination of commands, etc. Exit status is 0, unless last command failed or 
returned nonzero status. 

There doesn't seem to be any way to clear all breakpoints. 

Adb uses the symbollc"information in an old and now obsolete format generated by the -so flag 
of cc(l); it should be chan1ed to use the new format used by the db debuuer and 1enerated by 
-s. 
Since no shell is invoked to interpret the arguments of the sr command, the customary wild--eard 
and variable expansions cannot occur. 

Since there is little type--ehecking on addresses, using a sourcefile address in an inappropriate con
text may lead to unexpected results: 'mainfi will almost certainly not do anything useful. 

Last change: 8 March 1984 Sun Release 1.1 
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USER COMMANDS ADDBIB(l) 

NAME 
addbib - create or extend bibliographic database 

SYNOPSIS 
addblb I -p promptfile J ( -a I database 

DESCRIPTION 
When this program starts up, answering "y" to the initial "Instructions?" prompt yields direc
tions; typing "n" or RETURN skips them. Add bib then prompts for various bibliographic fields, 
reads responses from the terminal, and sends output records to a databaee. A null response (just 
RETURN) means to leave out that field. A minus sign (-) means to go back to the previous field. 
A trailing backslash allows a field to be continued on the next line. The repeating "Continue?" 
prompt a.Hows the user either to resume by typing "y" or RETURN, to quit the current session by 
typing "n" or "q", or to edit the databaee with any system editor (vi, ez, edit, ed). 

The -a option supp1esses prompting for an abstract; asking for an abstract is the default. 
Abstracts are ended with a CTRL-d. The -p option causes addbib to use a new prompting skele
ton, defined in promptfiJe. This file should contain prompt strings, a tab, and the key-letters to be 
written to the database. 

The most common key-letters and their meanings are given below. Atltlbib insulates you from 
these key-letters, since it gives you prompts in English, but if you edit the bibliography file later 
on, you will need to know this information. 

%A 
%S 
%C 
%D 
%E 
%F 
%G 
%H 
%1 
%J 
%K 
%L 
%M 
%N 
%0 
%P 
%Q 
%R 
%S 
%T 
%V 
%X 
%Y,Z 

Author's name 
Book containing article referenced 
City (place or publication) 
Date or publication 
Editor or book containing article referenced 
Footnote number or label (supplied by re/er) 
Government order number 
Header commentary, printed before reference 
Issuer (publisher) 
Journal containing article 
Keywords to use in locating reference 
Label field used by -k option or re/er 
Bell I,,.abs Memorandum (undefined) 
Number within volume 
Other commentary, printed at end or reference 
Page number(s) 
Corporate or Foreign Author (unreversed) 
Report, paper, or thesis (unpublished) 
Series title 
Title f'f article or book 
Volume number 
Abstract - used by roffbib, not by re/er 
ignored by re/er 

Except for 'A', each field should be given just once. Only relevant fields should be supplied. An 
example is: 

Sun Release 1.1 

%A 
%T 
%1 
%C 
%D 

Bill Tuthill 
Refer - A Bibliography System 
Computing Services 
Berkeley 
1982 
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%0 UNX 4.3.5. 0 
FILES 

promptfl.le optional file to define prompting 

SEE ALSO 
refer{l), sortbib{l), roflbib{l), indxbib{l) 

0 
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ADJACENTSCREENS ( 1 ) USER COMMANDS ADJACENTSCREENS ( 1) 

NAME 
adjacentscreens - notify the window driver or the physical relationships or screens 

SYNOPSIS 
adjacentacreena [ -c I -m I center screen n -1 I -r I -t I -b ) side screen) ( -x ) 

DESCRIPTION 
Adjacentscreens tells the mouse cursor tracking mechanism or the window driver bow to move 
between screens that contain windows. Once properly notified using adjacentscreens, the mouse 
curoor slides from one screen to another when the user moves the cursor off the edge or a screen. 

OPTIONS 
-e center screen 

The center screen is a frame buffer device name, such as / dev/fo. All the other physical 
screen positions are relative to this reference point. The -c ftag (c for center) is optional. 
Ir no further arguments are present on the command line, center screen is set to have no 
neighbors. 

-m center screen 
The -m flag (m for middle) may be used instead or-c. 

-1 ,ide screen 
The side screen is also a frame buffer device name, such as / dev/ cgoneO. The -1 ftag 
means that side screen is to the left or center screen. Up to four repetitions of "flag side 
screenir may be specifted on the command line to deftne the four neighbors or center 
screen. 

-r side acreen 
Like -1, but means that ,ide screen is to the right or center ,creen. 

-t ,ide- acreen 
Like -1, but means that Bide screen is on top of center ,creen. 

-b ,ide Bcreen 
Like -1, but means that ,itle screen is below cenler screen. 

-x Suppre1515es the normal notiftcation to a ,ide screen cursor tracker that center screen is its 
only neighbor. This option is useful ir you have a large number or screens or want 
strange inter-window cursor movement. 

~~XAMPLE 

FILES 

A common conftguration would be two screens, a monochrome (/dev/fo) and a color screen 
(/ dev/ cgoneO). Let us assume that the user bas set up an instance or suntool, on each screen (the 
window systems must be running before adjacentscreen, is run). He would notify the window 
driver that the color screen was to the right or the monochrome screen by running 
"% adjacentscreens fd.ev/fb -r /dev/cgoneO" in a Shelltool (see suntools(l)). This sets up cursor 
tracking so that the cursor slides from the monochrome screen to the color screen when the cursor 
moves off the right hand side or the monochrome screen. Similarly, the cursor slides from the 
color screen to the monochrome screen when the cursor moves off the left hand side of the color 
screen. 

/usr /suntool/adjacentscreens 

SEE ALSO 

BUGS 
suntools(l), login(l) 

Window systems on the screens have to be initialized before running adjacentscreens. It is better 
to run 'this program just once at boot time in /etc/ re.lo cal for example, as physical screen posi
tions rarely change 
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NAME 
admin - create and administer SCCS files 

SYNOPSIS 
/uar/acca/admln ( -n J ( -l( name)) ( -rrel J ( -t I name)) ( -tftag (flag-val)) • •• ( -dftag (ftag
val) J ••• 
I -•login I ... ( -elogin) ••• ( -m I mrliat)) ( -y I comment)) ( -h J I-• J file ••• 

DESCRIPTION 
Admin creates new SCCS files and changes parameters or existing ones. Options and SCCS file 
names may appear in any order on the admin command line. SCCS file names must begin with 
the characters '•.'. A named file is created if it doesn't exist already, and its parameters are ini
tialized according to the specified options. Any parameter not initialized by an option is assigned 
a default value. Ir a named file does exist, parameters corresponding to specified options are 
changed, and other iiarameters are left as is. 

Ir a directory is named, admin behaves as though each file in the directory were specified as a 
named file, except that non-SCCS files (last component of the path name does not begin with a.) 
and unreadable files are silently ignored. A name of - means the standard input - each line of 
the standard input is taken as the name or an SCCS file to be proceued. Again, non-SCCS files 
and unreadable files are silently ignored. 

OPTIONS 
Options are explained as though only one named file is to be processed, since options apply 
independently to eac~ __ named &le. 

-,n A new SCCS file is being created. 

-l(name) 

0 

Initial text: the file name contains the text or a new SCCS file. The text is the first delta 
of the ftle - see -r option for delta numbering scheme. Ir name is omitted, the text is 0-. 
obtained from the standard input. Omitting the -l option altogether creates an empty 

12 

SOOS ftle. You can only create one SOCS ftle with an ad.min -l command. Creating 
more than one SOCS ftle with a single admin command requires that they be created 
empty, in which cue the -1 option should be omitted. Note that the -l option implies 
the -n option. 

-r rel Initial release: the release into which the initial delta is inserted. -r may be used only if 
the -1 option is also used. The initial delta is inserted into release 1 if the -r option is 
not used. The level of the initial delta is always 1, and initial deltas are named 1.1 by 
default. 

-t(name) ____ . 
Descriptive text: The file name contains descriptive text for the SCCS file. The descrip
tive text file name mud be supplied when creating a new SCCS file (either or both -n and 
-l options) and the -t option is used. In the case of existing SCCS files: 1) a -t option 
without a file name removes descriptive text (if any) currently in the SCCS file, and 2) a 
-t option with a file name replaces the descriptive text currently in the SCCS file with 
any text in the named file. 

-tftag Set ftaf'. specifies a flag, and, po66ibly, a value for the flag, to be placed in the SCCS file. 
Several -f options may be supplied on a single admin command line. Fla119 and their 
values appear in the FLAGS section after this list of options. 

-d flag Delete flag from an SCCS file. The -d option may be specified only when processing 
existing SCCS files. Several -d options may be supplied on a single admin command. See 
the FLAGS section below. 

-l liat Unlock the specified liat of releases. See the .,.f option for a description of the I Oag and 
the syntax or a list. 

Last change: 6 March 1984 Sun Release 1.1 
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FLAGS 

-a login 

-elogin 

Add login name, or numerical UNIX group ID, to the list of users who may make deltas 
(changes) to the SCCS file. A group ID is equivalent to specifying all login names common 
to that group ID. Several -a options may appear on a single admin command line. As 
many logins, or numerical group IDs, as desired may be on the list simultaneously. If the 
list or users is empty, anyone may add deltas. 

Erase login name, or numerical group ID, from the list of users allowed to make deltas 
(changes) to the SCCS Ille. Specifying a group ID is equivalent to specifying all login 
names common to that group ID. Several -e options may be used on a single admin com
mand line. 

-y I comment) 
The comment text is inserted into the SCCS file as a comment for the initial delta in a 
manner identical to that of de/ta(l). Ir the -y option is omitted, a default comment line 
is inserted in the form: 
date and time created YY/MM/DD HH:MM:SS by login 
The -y option is valid only if the -1 and/or -n options are specified (that is, a new SCCS 
Ille is being created). 

-m( mrliBIJ 

-h 

The list of Modification Requests (MR) numbers is inserted into the SCCS file as the rea
son for creating the initial delta in a manner· identical to delta(l). The v flag must be set 
and the MR numbers are validated if the v flag has a value (the name of an MR number 
validation program). Diagnostics are displayed if the v flag is not set or MR validation 
faila. 

Check the structure of the SCCS Ille (see ,cc,jile(5)), and compare a newly computed 
check-sum (the sum of all the characters in the SCCS &le except those in the first line) 
with the chect-sum that is stored in the first line of the SOOS file. 

The -h option inhibits writing on the file, so that it nullifies the effect of any other 
options supplied, and is, therefore, only meaningful when processing existing files. 

-• recompute the SOOS file check-sum and store it in the first line of the SCCS Ille (see -h, 
above). 

Using the -s·<>ption on a truly corrupted file may prevent future detection or the corrup
tion. 

The list below is a description of the flag, which may appear as arguments to the -t (set flags) 
and -d (delete flags) options. 

b When set, the -~b option can be used on a get(l) command to create branch deltas. 

c ceil The highest release (ceiling) which may be retrieved by a get(l) command for editing. 
The ceiling is a number less than or equal to 0900. The default value for an unspecified c 
flag is 0099. 

cftoor The lowest release (floor) which may be retrieved by a get(l) command for editing. The 
floor is a number greater than O but less than 9900. The default value for an unspecified 
f flag is 1. 

dSID 

l 

The default delta number (SID) to be used by a get(l) command. 

Treats the 'Nojd keywords (ge6)' message issued by get(l) or delta(l) as a fatal error. In 
the absence of--'~the 1 flag, the message is only a warning. The message is displayed if no 

· SCCS identification keywords (see get(l)) are found in the text retrieved or stored in the 
SCCS file. 
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FILES 

J Concurrent get(l) commands for editing may apply to the same SID of an SCCS file. This O'~ 
allows multiple concurrent updates to the same version of the SCCS file. 

1 li,t A li,t of locked releases to which deltas can no longer be made. A get -e fails when 
applied against one of these locked releases. The li,t has the following syntax: 

<list> 
<range>::- RELEASE NUMBER I a 

The character a in the li,t is equivalent to specifying aU relea,e, for the named SCCS file. 

n The delta(l) command creates a 'null' delta in each release (if any) being skipped when a 
delta is made in a new release. For example, releases 3 and 4 are skipped when making 
delta 5.1 after delta 2.7. These null deltas serve as 'anchor points' so that branch deltas 
may be created from them later. If the n Oag is absent from the SCCS file, skipped 
releases will be non-existent in the SCCS file, preventing branch deltas from being created 
from them in the future. 

q te:d Tezt is defined by the user. The te:d is substituted for all occurrences of the %Q% key
word in SCCS file text retrieved by get(l). 

mmodule 
Module name of the SCCS file substituted for all occurrences of the %M% keyword in 
SCCS file text retrieved by get(l). If the m Oag is not specified, the value assigned is the 
name of the SCCS file with the leading ,. removed. 

t t11pe T11pe of module in the SCCS file substituted for all occurrences of %Y% keyword in SCCS 
file text retrieved by get(l). 

v lprogramJ 
Validity checking program: delta(l) prompts for Modification Request (MR) numbers as o· _ 
the reaaon for creatin& a delta. The optional program specifies the name of an MR 
number validity checkin1 program (see delta(l)). If this flag is set when creating an SCCS 
file, the -m option must also be used even if its value i1 null. 

The last component of all SOOS file names must be of the form ,.file-name. New SOCS flies are 
1iven mode 444 (see chmod(l)). Write permission in the pertinent directory is, of course, required 
to create a file. All writing done by admin is to a temporary x-ftle, called x.file-name, (see get(l)), 
created with mode 444 if the admin command is creating a new SOOS file, or with the same mode 
as the SCCS file if it exists. After successful execution of admin, the secs file is removed (if it 
exists), and the x-flle is renamed with the name of the SCCS file. This ensures that changes are 
made to the SOCS file only if no errors occurred. 

It is recomtnended that directories containing SCCS flies be mode 755 and that SCCS {hes them
selves be mode 444. The mode of the directories allows only the owner to modify SCCS flies con
tained in the directories. The mode of the SCCS flies prevents any modification at all except by 
SOOS commands. 

If it should be necessary to patch an SCCS file for any reason, the mode may be changed to 644 
by the owner allowing_ use of a text editor. "Care mu,t be takenr The edited file should always 
be processed by an admln -h to check for corruption followed by an admln -• to generate a 
proper check-sum. Another admln -h is recommended to ensure the SOOS file is valid. 

Admin also uses a transient lock file (called a.file-name), to prevent simultaneous updates to the 
SCCS file by different users. See get(l) for further information. 

SEE ALSO 
sccs(l), delta(!), ed(l), get(l), help(l), prs(l), what(l), sccsftle(5). 
Source Code Control Sy,tem in Programming Tool, for the Sun Workltation. 

0 
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0 DIAGNOSTICS 
Use help(l) for explanations. 

0 

0 
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NAME 
ar - archive and library maintainer 

SYNOPSIS 
ar drqtpm.x ( vualbclo J ( posname ) afile name ••• 

DESCRIPTION 
Ar maintains groups of files combined into a single archive/library file. It is normally used to 
create and update library files used by the loader; it can be used, though, for any similar purpose. 

One of the mandatory keys (drqtpmx} must be used; it may be followed by one or more of the 
modifiers vualbclo. AfiJe is the archive file. The names are constituent files in the archive file. 

OPTIONS 
d Delete the named files from the archive file. 

r 
q 

t 

p 

m 
X 

Replace the named files in the archive file. 

Quick append. Append the named Bies to the end of the archive file without searching 
the archive for duplicate names. Useful only to avoid quadratic behavior when creating a 
large archive piece-by-piece. 

Display a table of contents of the archive file. If no names are given, all files in the 
archive are listed; if names are given, only those Bies are listed. 

Display the named Bies in the archive. 

Move the named Bies to the end of the archive. 

Extract the named Oles. If no names are given, all files in the archive are extracted. In 
neither case does x alter the archive Ole. 

MODIFIERS 

FILES 

v Verbose. Give a 8le-by-81e description of the creation of a new archive file from the old 
archive and the constituent flies. When used with t, it gives a long listing of all informa
tion about the files. When used with p, it precedes each file with a name. 

c Ar creates afile when it needs to, and displays a message to this effect. The c modifter 
suppresses this me1111age. 

I Local. Ar places its temporary files in the directory /tmp. The I modifier places them in 
the local directory. 

o Old date. When files are extracted with the x option, o sets the "last modified" date to 
the date recorded in the archive. 

u Replace only those files that have changed since they were put in the archive. Used with 
the r option. 

a · Place new files after poaname (poaname argument must be present). Applies only with 
the r and m options. 

b Place new files before poaname (poaname argument must be present). Applies only with 
the r and m options. 

I Identical to the b modifier. 

/tmp/v• temporaries 

SEE ALSO 
lorder(l), ld(l), ranlib(l), ar(5) 

BUGS 
If the same file is mentioned twice in an argument list, it is put in the archive twice. 

16 Last change: 1 November 1983 Sun Release 1.1 
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The 'last--modifled' date or a file will not be altered by the o option unless the user is either the 
owner or the extracted file or the super-user. 
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NAME 
as - mc68000 asaembler 

SYNOPSIS 
aa ( -di ] I -J ] ( -L ] ( -R J ( -o objfile J Ole 

DESCRIPTION 
A• translates assembly code in the named file into executable object code in the specified ohjfiJe. 

All undefined symbols in the assembly are treated as global. 

The output or the assembly is left in the Ole objfiJe. It that is omitted, and the source Ole name 
has the form :r:r:r.s, then Ole a.oul is used. 

OPTIONS 
-di Specifies that instruction offsets which involve forward or external references, and which 

have sizes unspecified in the assembly language are two bytes long. The default is four 
bytes. See also -J. 

FILES 

-L 

-J 

-R 

Save defined labels beginning with an 'L', which are normally discarded to save space in 
the resultant symbol table. The compilers generate such temporary labels. 

Use short (pc relative) branches to resolve jump's and jsr's to externals. This is for com
pact programs which cannot use the •di flag because or the large program relocation. 

Make initialized data segments read-only, by concatenating them to the text segments~ 
This eliminates the need to run editor scripts on assembly code to make initialized data 
read•only and shared. 

/tmp/aa* ,,.- default temporary Ole 

0 

~ilW ~ 
ld(l), nm(l), adb(l), dbx(l), a.out(5) ~J 

BUGS 

18 

The "AHemhler Reference Manual for the Sun Workstation" in the Sun Programming Tool• 
Manual. 

Should assemble standard input with no arguments. 

The Pascal compiler (pc(l)) qualiflles a nested procedure name by chaining the names of the 
enclosing procedures. This sometimes results in names long enough to abort the assembler, which 
currently limits identifiers to 50 characters. 
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NAME 
at - execute commands at a later time 

SYNOPSIS 
at time [ day ) ( file ) 

DESCRIPTION 
Al squirrels away a copy of the named file (standard input default) to be used as input to Bh(l) or 
csh(l) at a specifled later time. At inserts a cd command to the current directory at the begin
ning of the copy file, and follows this with assignments to all environment variables (except 
TERM, which is usele88 in this context.) When the script is run, it uses the user and group ID of 
the creator of the copy Ole. 

Time is specified by from 1 to 4 digits, and may be followed by 'a', 'p', 'n' or 'm' for AM, PM, 
noon, or midnight (letters may be upper or lower case). One and two digit numbers are taken to 
be hours, three and four digits to be hours and minutes. If no letters follow the digits, a 24 hour 
clock time is understood. 

Day may be either a month name followed by a day number - for example, 'apr 26' - or a day 
of the week - 'weds', for instance. If you name a day of the week and follow this with the word 
'week' - 'weds week' - invocation is moved seven days further off. Names or months and days 
may be recognizably truncated. 

At programs are executed by periodic execution of the command /usr/lib/atrun from cron(8). 
The granularity of at depends upon bow often alrun is executed. 

Standard output or error output is lost unless redirected. 

EXAMPLES 
Examples of legitimate commands are: 

at 8ajan 24 

at 1530 fr week 

FILES 
/uar /lib/atrun 

in /usr/spool/at: 

SEE ALSO 

yy .ddd.hhhh .• 
lasttimedone 
past 

executor (run by cron(8)). 

activity for year yy, day dd, hour hhhh. 
last AAAA 
activities in progress 

calendar(l), pwd(l), sl~ep(l), cron(S) 

BUGS 
D~e to the granularity of the execution of / usr/ lib/ atrun, there may be bugs in scheduling things 
almost exactly 24 hours into the future. 
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NAME 
awk - pattern scannir.g and processing language 

SYNOPSIS 
awk I -t program_file ) I -F c ) ( program J I file •.• J 

DESCRIPTION 
Awk scans each of its input Jiles for lines that match any of a set of patterns specified in program. 
The input files are read in order; the standard input is read it there are no files. The &lename '-' 
means the standard input. 

The set of patterns may either appear literally on the command line as program, or, by using the 
-f option, the set of patterns may be in a program..file. 

With each pattern in program there can be an associated action that will be performed when a 
line of a file matches the pattern. See the discussion below for the format of input lines and the 
awk language. Each line in each input file is matched against the pattern portion of every 
pattern-action statement; the associated action is performed for each matched pattern. 

OPTIONS 
-t program..file 

Use the contents of program_JUe as the source for the program. 

-F c Use the character c aa the field separator (FS} character. See the discuuion of FS below. 

LINES, STATEMENTS, AND THE AWK LANGUAGE 
Input Lin•• 

20 

An input line is made up of fields separated by white space. The field separator can be changed 
by using FS - see below. Fields are denoted tl, t2, ••• up to t9; to refers to the entire line. 

Pattern-action Statement, 
A pattern-action statement baa the form 

pattern { action } 

A missin1 { action } means copy the line to the output; a missing pattem always matches. 

An action is a sequence of statements. A statement can be one of the followin1: 

if ( conditional ) statement I else statement J 
while ( conditional ) statement 
for ( expression ; conditional ; expression ) statement 
break 
continue 
{ I statement J ••• } 
variable - expression 
print I expression-list ) I >expression J 
printf format ( , expreuion-list ) I >expression J 
next # skip remaining patterns on this input line 
exit # skip the rest of the input 

Format of the Awk Language 
Statements are terminated by semicolons, newlines or right braces. An empty expression-list 
stands for the whole line. 

Ezpreaaiona take on string or numeric values as appropriate, and are bunt using the operators + , 
-, •, /, %, and concatenation (indicated by a blank). The C operaton + +, -, +-, --, • .... , 
/=-, and %:=: are also available in expressions. 

Variables may be scalars, array elements (denoted x Ii)) or fields. Variables are initialized to the 
null string. Array subscripts may be any string, not necessarily numeric, providing a form of 
associative memory. String constants are quoted " ••• ". 
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The print statement prints its arguments on the standard output (or on a file if > file is present), 
separat,ed by the current output field separator, and terminated by the output record separator. 
The print/ statement formats its expression list according to the format template (see printf(3S) 
for a description or the formatting control characters). 

[

uilt In Functlon1 
he built-in function length returns the length or its argument taken as a string, or or the whole 

ine if no argument. There are also built-in functions ezp, log, sqrt, and int, where int truncates 
f~s argument to an integer. substr(s, m, n) returns the n-character substring or s that begins at 
1ff P8ition m. The sprintf(format, ezpr, ezpr, ••• ) function formats the expressions according to the 
~'rint/(3S) format given by format and returns the resulting string. 

~atterns 
~~tterns are arbitrary Boolean combinations (!, II, &&, and parentheses) of regular expressions 
iJ,lj)d relational expressions. Regular expressions must be surrounded by slashes and are as in 
egrep. Isolated regular expressions in a pattern apply to the entire line. Regular expressions may 
aiso occur in relational expressions. 

A pattern may consist of two patterns separated by a comma; in this case, the action is performed 
for all tines between an occurrence or the first pattern and the next occurrence or the second. 

A relational expression is one or the following: 

expression matchop regular-expression 
expression relop expression 

where a relop is any of the six relational operators in C, and a matchop is either - (for contains) 
or ,- (for does not contain). A conditional is an arithmetic expression, a relational expression, or 
a Boolean combination of these. 

I 

The special pattern BEGIN may be used to capture control before the first input line is read, in 
which case BEGIN must be the first pattern. The special pattern END may be used to capture 
control after the last input line is read, in which case END must be the last pattern. 

Special Variable Namee . 
A single character c may be used to separate the fields by starting the program with 

BEGIN { FS~ "c"} 
or by using the -Fe option. 

Other variable names with special meanings include NF, the number of fields in the current 
record; NR, the ordinal number of the current record; Fll,ENAME, the name of the current input 
file; OFS, the output field separator (default blank); ORS, the output record separator (default 
newline); and OFMT, the output format for numbers (default "%.6g"). 

EXAMPLES 
Print lines lotiger than 72 characters: 

,:,,,.:,;·, 

length> 72 

Print first two ftelda in opposite order: 

{ print $2, U } 
Add up first column, print sum and average: 

{ s + =- $1} 
END { print "sum is", s, " average is", s/NR } 

Print fields in reverse order: 

{ for (i = NF; i > O; -i) print $i } 
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Print all lines between start/stop pairs: 

/start/, /stop/ 
Print all lines whose first field ill different from previous one: 

$1 !- prev { print; prev - $1 } 

SEE ALSO 

BUGS 

22 

lex(l), sed(l) 
Pattern Scanning and Proce11ing with Awt in the Sun Editing and Tezt Proce11ing Manual. 

There are no explicit conversions between numbers and strings. To force an expression to be 
treated as a number add Oto it; to force it to be treated as a string concatenate"" to it. 
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NAME 
basena.me - strip filename affixes 

SYNOPSIS 
buename string I suffix ) 

DESCRIPTION 
Basename deletes any prefix ending in '/' and the suifiz, if present in string, from string, and 
directs the result to the standard output. It is normally used inside substitution marks ' ' in shell 
procedures. 

EXAMPLE 
This shell procedure invoked with the argument / uBr/ Brc/ cmd/ cat.c compiles the named file and 
moves the output to cat in the current directory: 

cc $1 
mv a.out 'basename $1 .c' 

SEE ALSO 
sh(l) 

Sun ReleMe 1.1 Last change: 2 June 1983 23 



BC ( 1) USER COMMANDS 

NAME 
be - arbitrary-precision arithmetic language 

SYNOPSIS 
be ( ~ I ( -1 J ( Ole • • • I 

DESCRIPTION 

BC(l) 

Be is an interactive processor for a language which resembles C but provides unlimited precision 
arithmetic.. Be takes input from any flies given, then reads the standard input. The syntax for 6e 
programs is aa follows; L means letter a,.11 E means expression, S means statement. 

24 

Comments 
are enclosed in /* and * /. 

!'ifUDeS 
1

' simple variables: L 
array elements: L ( E J 
The words 'ibase', 'obase', and 'scale' 

Other operands 
arbitrarily long numbers with optional sign and decimal point. 
( E) 
sqrt( E) 
length ( E ) number of significant decimal digits 
scale ( E ) number of digits right of decimal point 
L(E, ••• ,E) 

Operators 
+ - • / % • (% is remainder; • is power) 
+ + (preftx and postftx; apply to names) 
-- <- >- 1- < > 
- + - -- •- I- %- ·-

statements 
E 
{S; ••• ;S} 
if ( E ) S 
while ( E) S 
for ( E ; E ; E ) S 
null statement 
break 
quit 

Function definitions 
define L ( L ,• •• , L ) { 

} 

auto L, ••• , L 
S; ••• S 
return ( E) 

Functions in -1 math _library 
s(x) sine 
c(x) cosine 
e(x) exponential 
l(x) log 
a(x) arctangent 
j(n,x) Be55el function 
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All function arguments are passed by value. 

The value of a statement that is an expression is printed unless the main operator is an assign
ment. Either semicolons or newlines may separate statements. Assignment to scale influences the 
number of digits to be retained on arithmetic operations in the manner of dc(l). Assignments to 
ibaee or abase set the input and output number radix respectively. 

The same letter may be used as an array, a function, and a simple variable simultaneously. All 
variables are global to the program. 'Auto' variables are pushed down during function calls. 
When using arrays as function arguments or defining them as automatic variables empty square 
brackets must follow the array name. 

EXAMPLES 
Define a function to compute an approximate value of the exponential function: 
scale== 20 
define e(x){ 

auto a, b, c, t; s 
a== 1 

} 

b ...,. 1 
s == 1 
for(i=-1; 1===-1; i+ + ){ 

} 

a== a•x 
b- b*i 
C == a/b 
if(c ........ 0) return(s) 
s == s+c 

Print approximate values of the exponential function of the first ten integers: 

for(i-1; i<==lO; i+ +) e(i) 

OPTIONS 
-1 is the name of an arbitrary precision math library. 

-c Compile only: be is actually a preprocessor for dc(l), which it invokes automatically, 
unle88 the -c (compile only) option is present. In this case the de input is sent to the 
standard output instead. 

FILES 
/usr/lib/lib.b mathematical library 
dc(l) desk calculator proper 

SEE ALSO 
dc(l) 
L. L. Cherry and R. Morris, BC - An arbitrary precision desk-calculator language 

BUGS 
No&&, I I, or I operators. 
For statement must have all three E's. 
Quit is interpreted when read, not when executed. 
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NAME 
biff - mail alarm 

SYNOPSIS 
blff ( J'D) 

DESCRIPTION 
Bil! informs the system whether you want to be notified when mail arrives during the current ter
minal ses~ion. The command: 

blff J' 
~pables notification; the command: 

blff D 

clJsables it; On ally, the command: 
•/ blff 

oil its own tells you whether the notiftcation is y or n. When mail notification is enabled, the 
header and first rew lines or the message are printed on your screen whenever mail arrives. 
A blff y command is often included in the file .login or .profile to be executed at each login. 

Bil! operates asynchronously. For synchronous notification use the MAIL variable or ,h(l) or the 
mail variable or cah(l). 

SEE ALSO 
csh(l), sh(l), mail(l) 
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NAME 
(bin/mail - send or receive ma.ii among users 

SYNOPSIS 
/bin/mall I + ] I -1 ] I perBon] ... 
/bin/ mall [ + ) I -l J -t file 

DESCRIPTION 
Note: This is the old version 7 UNIX system ma.ii program. The default mail command is 
described in mail(l), a.nd its binary is in the directory / UBr/ ucb. 

/bin/mail with no argument prints a user's ma.ii, message-by-message, in last-in, first-out order; 
the optional argument + displays the mail messages in first-in, first-out order. For each message, 
/bin/mail reads a line from the standard input to direct disposition or the message. 

\Vhen peraons a.re named, /bin/mail takes the standard input up to an end-of-file (or a line with 
just '.') and adds it to each perBon 'B 'mail' file. The message is preceded by the sender's name 
and a postmark. Lines that look like postmarks are prepended with '> '. A perBon is usually a 
user name recognized by login(l). 

If there is any pending ma.ii, /bin/mail tells you there is ma.ii when you log in. It is also possible 
to have the C-Shell, see c,h(l) or the comsat daemon biD(l) tell you about mail that arrives while 
you are logged in. 

COMMANDS 
newline Go on to next message. 

d Delete message and go on to the next. 

p Print message again. 

Go back to previous message. 

1 ( file I ... 
Save the message in the named file, ('mbox' default). 

w ( file J ... 
Save the message, without a header, in the named file, ('mbox' default). 

m ( per,on J ... 
Mail the melll!age to the named per,on, (yourself is default). 

EOT (control-D) 
Put unexamin~d mail back in the mailbox and stop. 

q Same as EOT. 

I command 

• 
OPTIONS 

+ 

Escape to the Shell to do command . 

Print a command summary. 

Display mail messages in first-in, first-out order. 

-t file Use file aa if it were the mail file. 

-I Continue after interrupts - an interrupt normally terminates the /bin/mail command 
and leaves the ma.ii file unchanged. 

FILES 
/etc/passwd to identify sender and locate persons 
/usr/spool/mail/* incoming mail for user • 
mbox saved mail 
/tmp/ma• temp file 
/usr/spool/mail/*.lock lock for mail directory 
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dead.letter unmailable text 

SEE ALSO 
biff(l), write(l), uucp(lC), uux(lC), xsend(l), sendmail(8) 

BUGS 
Race conditions sometimes result in a failure to remove a lock file. 

Normally anybody can read your mail, unle1111 it is sent by uend(l). An installation can overcome 
this by making /bin/mail a set-user-id command that owns the mail directory. 
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NAME 
cal - display calendar 

SYNOPSIS 
cal I month J year 

DESCRIPTION 
Cal displays a calendar for the specified year. Ir a month is also specified, a calendar for that 
month only is displayed. 

Year can be between 1 and 9999. Be aware that 'cal 78' refers to the early Christian era, not the 
20th century. Also, the year is always considered to start in January, even though this is histori
cally naive. 

Month is a number between 1 and 12. 

The calendar produced is that for England and her colonies. 

Try September 1752. 
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NAME 
calendar - reminder service 

SYNOPSJS 
c:,-lendar ( - J 

DESCRIPTION 

FILES 

Calendar consults the ftle calendar in the current directory and displays lines that contain today's 
or tomorrow's date anywhere in the line. Most reasonable month-day dates - such as 'Dec. 7,' 
'december 7,' and '12/7' - are recognized; but '7 December' or '7/12' are not. If you give the 
month as"*" with a date - for example, 11

• l" - that day in any month will do. On weekends 
'tomorrow' extends through Monday. 

When the optional - argument is present, calentlar does its job for every user who has a &le calen
dar in his login directory and sends him any positive results by mail(l). Normally this is done 
daily in the wee hours under control or cron(8). 

The ftle calendar is first run through the C preprocessor, /lib/cpp, to include any other calendar 
Oles specified with the usual "#include" syntax. Included calendars are usually shared by all 
users, and maintained by the system administrator. 

-/calendar 
to figure out today's and tomorrow's dates / usr /lib/ calendar 

/etc/passwd 
/tmp/cal* 
/lib/cpp subproceu 

su bproceu 
su bproceu 
subproce11 

/ usr /bin/ egrep 
/bin/sed 
/bin/mail 

SEE ALSO 
at(l), cron(S), mail(l) 

BUGS 
Calendar's extended idea or 'tomorrow' doesn't account for holidays. 
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NAME 
cat - concatenate and display 

SYNOP~IS 
,.t I -u ] I -n ] l -b ] ( -e I I -v J ( -e ] ( -t ] ( - I I file ••• ] 

DESCRIPTION 
Cat reads each file in sequence and displays it on the standard output. Thus 

% cat goodlea 

displays the contents or goodie, on the standard output, and 

% cat ftlel flleZ >flle3 

concatenates the first two files and places the result on the third. 

Ir no 61ename argument is given, or ir the argument '-' is given, cat reads from the standard 
input file. Ir the standard input is a terminal, input is terminated by a ·o. 

OPTION~ 
makes the output completely unbuffered. Ir -u is not used, output is buffered in 1024-
byte blocks, or line-buffered if standard output is a terminal. "'t' I 

-n precedes each line output with its line number. 

-b numbera the Imes, as -n, but omits the line numbers from blank lines. 

-111 substitutes a single blank line ror multiple adjacent blank lines. 

-v 

-e 

displays non-printing characters so that they are visible. Control characters print like ·x 
tor control-x; the delete character (octal 0177) prints as ·1. Non-ASCil characters (with 
the high bit set) are displayed as M- (ror meta) followed by the character or the low 7 
bits. 

displays non-printing characters, as -v, and in addition displays a '$' character at the end 
or each line. 

·1: 
-~ displays non-printing characters, as -v, and in addition displays tab characters as •·r. 

SEE ALSO 
cp(l), ex(l), more(l), pr(l), tail(l) 

BUGS 
Beware or 'cat ab >a' and 'cat ab >b', which destroy the input files before reading them. 
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NAME 0 
cb - C program be&utifier 

SYNOPSIS 
cb 

DESCRIPTION 
Cb places a copy of the C program from the standard input on the standard output with spacing 
and indentation that displays the structure of the program. 

0 

0 
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NAME 
cc - C compiler 

SYNOPSIS 
cc I -c ) ( -S ) ( -so I ( -w ) I -p ) ( -pg ) I -0 ) ( -R ) ( -falngle ) I -fsky J ( -S ) 

( -E J ( -C J ( -o output) ( -D name=de/J 1-D name J 1-U name J I -1 dir J 
[ -B string 11 -t I pOll] J Ille ••• 

DESCRIPTION 
Cc is the UNIX C compiler which translates programs written in the C programming language 
into executable load modules, or relocatable binary programs for subsequent loading with the 
ld(l) linker. In addition to the many flag arguments (options) cc accepts several types of flies: 
flies whose names end with .c are taken to be C source programs; they are compiled, and each 
opject program is left on the Ille whose name is that of the source with .o substituted for .c. The 
.o &le is deleted if a aingle C program is compiled and loaded all at once. 

In the same way, flies whose names end with ., are taken to be assembly source programs and are 
assembled1 producing s .o Ille. · 

OPTIONS 
The following options are interpreted by cc. See ld(l) for load-time options. 

-c 

-g 

-10 

-w 
-p 

Compile only: suppress the load pbaae of the compilation, and force an object file to be 
produced even if only one program is compiled. 

Have the compiler produce additional symbol table information for dbz(l). Also pass the 
-lg flag to ld(l). 

Have the compiler produce additional symbol table information in an older format which 
wu used by the ,db debugger and can still be used by the ad6(1) debugger, which has 
not yet been converted to the new format of-g. Also pass the -lg flag to ld(l). 

Suppress warning messages. 

Produce profiling code to count the number of times each routine is called. Ir loading 
takes place, r~place the standard startup routine by one that automatically calls moni-
tor(3) and ur,e a special profiling library in lieu of the standard C library. When the pro
gram is run, the file man.out is created and an execution profile can be generated with 
pro/(1). An execution profile can then be generated by use of pro.1{1). 

--pa Produce profiling code in the manner of -p, but invokes a run-time recording mechanism 
that keep11 more extensive statistics and produces a gmon.oul file at normal termination. 
gpro/(1) generates an execution profile. 

-0 Use the object code optimizer to improve the generated code. 

-R Passed on to a,, making initialized variables shared and read-only. 

-f1lngle 
Use single-precision arithmetic in computations involving only float numbers - that is, 
do not convert everything to double which is the default case. Note that floating-point 
parameters are still converted to double-precision, and functions which return values still 
return double-precision values. Certain programs run much faster using this option, but 
be aware that some significance can be lost due to lower precision intermediate values. 

-fsky Generate code which assumes the presence of a SKY floating-point processor board. Pro
grams compiled with this option can only be run in systems that have a SKY board 
installed. Programs compiled without the -faky option will use the SKY board, but 
won't run as fast as they would if the -faky option were used. Ir any part of a program 
is compiled qsing the -fsky option, you must also use this option when linking with the 
cc command, since a different set of startup routines is used. 

-S Compile the- named C programs, and leave the assembler-language output on 

Sun Releast 1.1 
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corresponding files suffixed '.s'. 
Run only the macro preprocessor on the named C programs, and send the result to the 
standard output. 

-0 Prevent the macro preprocessor from removing comments. 

-o output 
Name the final output file output. If this option is used, the file a.out is left undis
turbed. 

-Dname-1.e/ 
-Dname Define name to the preproce880r, aa if by '#define'. If no definition is given, the name is 

deftned aa "1". 

-Uname Remove any initial definition of name. 

-ldir '#include' files whose names do not begin with '/' are always sought first in the direc-
tory of the jiJe argument, then in directories named in -I options, then in the 
/u,r/include directory. 

-B,tring Find substitute compiler paases in the Oles named ,tring with the suff"ixe1 cpp, ccom and 
c2. It ,tring is empty, use a standard backup version. 

-t!pOllj 
Find only the desipated compiler pa1111es in the files whose names are constructed by a 
-B option. In the absence of a -B option, the ,tring is taken to be /u,r/new/. The 
letter/number combinations that can be specifted for the -t option have the meanings: 
p cpp - the C preprocessor. 

C 

O ccom - both passes of the C compiler but excluding the optimizer. 0 
1 Ignored in this system - this option would be for the second phase of a two-phase 

compiler but in the Sun system, ccom includes both phases. 
2 ce - the C optimizer. 

Other arguments are taken to be either loader option arguments, or C-compatible object pro
grams, typically produced by an earlier cc run, or perhaps libraries of C-compatible routines. 
Unless -c, -8, or -E is specified, these programs, together with the results of any compilations 
specifted, are loaded (in the order given) to produce an executable program with name a.out. The 
name a.out can be overridden with the loader's -oname option. 

&le.c 
&le.o 
a.out 
/tmp/ctm? 
/Ub/cpp 
/lib/ccom 
/usr/c/occom 
/usr/c/ocpp 
/lib/c2 
/lib/crtO.o 
/lib/mcrW.o 
/usr/lib/gcrtO.o 
/lib/fcrtO.o 
/lib/fmcrW.o 
/usr /lib/fgcrtO.o 
/lib/Jibe.a 
/usr /lib/libc_J>.a 
/usr/include 
mon.out 

input &le 
object file 
loaded output 
temporary 
preprocessor 
compiler 
backup compiler 
backup preprocessor 
optional optimizer 
runtime startoff 
startoff for profiling 
startoff for gprof-profiling 
SKY runtime startoff 
SKY startoff for profiling 
SKY startoff for gprof-proflling 
standard library, see intro(3) 
profiling library, see intro(3) 
l'lt,andard . .directory fqr '#include' files 
bfo prodL,::cd for analysis by pro.f{l) 

Last change: 16 March 1984 Sun Release 1.1 

0 



0 

0 

0 

CC(l) USER COMMANDS 

gmon.out file produced for analysis by gpro/(1) 

SEE.ALSO 
B. W. Kernighan and D. M Ritchie, The C Programming Language, Prentice-Hall, 1978 
UNIX Programming in Programming Tools for the Sun Workstation. 
monitor(3), prof(l), gprof(l), adb(l), ld(l), dbx(l), as(l), diff(l) 

DIAGNOSTICS 

CC(l) 

The diagnostics produced by C itself are intended to be self-explanatory. Occasional messages 
may b~ produced by the assembler or loader. 
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NAME 
cd - change working directory 

SYNOPSIS 
cd ( directory J 

DESCRIPTION 
Director11 becomes the new working directory. The process must have execute (search) permission 
in director11. II cd is used without arguments, it returns you to your login directory. In cah(l) 
you may specify a list of directories in which director11 is to be sought as a subdirectory if it is not 
a subdirectory of the current directory; see the description of the cdpath variable in cah(l). 

SEE ALSO 
csh(l), sh(l), pwd(l), chdir(2) 
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NAME 
cdc - change the delta commentary of an SCCS delta 

SYNOPSIS 
cdc -rSID ( -m (mrlist) ) ( -y (comment) ) file ... 

DESCRIPTION 
Cdc changes the delta commentary, for the SID specified by the -r option, of each named SCCS 
file. 

Delta commentary is defined to be the Modification Request (MR) and comment information nor
mally specified via the delta(l) command (-m and -y options). 

If a directory is named, cdc behaves aa though each file in the directory were specified as a named 
Ole, except that non-SCCS files (last component of the path name does not begin with ••) and 
unreadable files are silently ignored. If a name of - is given, the standard input is read (see 
WARNINGS); each line of the standard input is taken to be the name of an SCCS file to be pro
cessed. 

Arguments to cdc, which may appear in any order, consist of options and file names. 

OPTIONS 
All the described options apply independently to each named file: 

.,;.rSID Specifies the SCCS /Dentification (SID) string of a delta for which the delta commen
tary is to be changed. 

-m( mrlistJ If the SCCS file has the v flag set (see admin(l)), a list of MR numbers to be added 
and/or deleted in the delta commentary of the SID specified by the -r option mag be 
supplied. A null MR list haa no effect. 

MR entries are added to the list of MRs in the same manner as that of delta(l). In 
order to delete an MR, precede the MR number with the character I (see EXAM
PLES). If the MR to be deleted is cunently in the list of MRs, it is removed and 
changed into a "tomment" line. A list of all deleted MRs is placed in the comment 
section of the delta commentary and preceded by a comment line stating that they 
were deleted. 

If -m is not used and the standard input is a terminal, the prompt MR1f is issued on 
the standard output before the standard input is read; if the standard input is not a 
terminal, no prompt is issued. The MR1f prompt always precedes the comments? 
prompt (see -7 option). 

MRs in a list are separated by blanks and/or tab characters. An unescaped new-line 
character terminates the MR list. 

Note that if the v flag has a value (see admin(l)), it is taken to be the name of a pro
gram (or shell procedure) which validates the conectness of the MR numbers. Ir a 
non-zero exit status is returned from the MR number validation program, cdc ter
minates and the delta commentary remains unchanged. 

-7( comment) 

Sun Release 1.1 

Arbitrary text used to replace the comment(s) already existing for the delta specified 
by the -I' option. The previous comments are kept and preceded by a comment line 
stating that they were changed. A null comment has no effect. 

Ir -y is not specified and the standard input is a terminal, the prompt comments? is 
issued on the standard output before the standard input is read; if the standard input 
is not a terminal, no prompt is issued. An unescaped new-line character terminates 
the comment text. 
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The exact permissions necessary to modify the SCCS Ole are documented in Source Code Control 0 
S11stem. Simply stated, they are either (1) if you made the delta, you can change its delta com-
mentary; or (2) if you own the Ole and directory you can modify the delta commentary. 

EXAMPLES 
tutorial% cdc -rt.a -m•bt78-12345 lbl77-543H bl7D-000019 -ytrouble 1.ftle 

adds bl78-12345 and bl79-00001 to the MR liat, removes bl77-54321 from the MR liat, and adds 
the comment trouble to delta 1.6 of s.Ole. 

tutorial% cdc -rl.8 1.flle 
MRsf lbl77-54311 bl78-11341 bl79-00001 
comments? trouble 

does the same thing. 

WARNINGS 

FILES 

It SOCS ftle names are supplied to the cdc command via the standard input (- on the command 
line), then the -m and -y options must also be used. 

x-ftle (see dclta(l)) 
z-ftle (aee delta(l)) 

SEE ALSO 
admin(l), comb(l), delta(l), get(l), help(l), prs(l), sccs(l), sccsdiff(l), sccs8le(5), val(l), what(l). 
Source Code Control S111tem in Programming Tool, /or the Sun Workstation. 

DIAGNOSTICS 
Use help(l) for explanations. 

38 Last change: 8 March 1984 Sun Release 1.1 

0 

0 



0 

0 

0 

CHECKNEWS ( 1) USER COMMANDS CHECKNEWS ( 1) 

NAME 
checknews - check it user baa news on the USENET news network 

SYNOPSIS 
ebecknewa I ynqevv I ( readnew, option, I 

DESCRIPTION 
checknew, reports to the user whether or not there is news. 

OPTIONS 

FILES 

y Reports 'There is news' if the user has news to read. y is the default if no options are 
specified. 

n Reports 'No news' ir there isn't any news to reacl. 

q Makes checknew, quiet. Instead or displaying a message, the exit status indicates news. A 
status or O means no news, 1 means there is news. 

v alters the y message to show the name or the first newsgroup containing unread news. Dou
bling v (that is, vv) displays a report or any claim or new news, and is useful ir cheeknewa 
and rudnewa disagree on whether there is news. 

e Executes readnew,(1) if there is news. 

-/.newsrc 
/uar/lib/news/active 

Options and list or previously read articles 
Active newsgroups 

SEE ALSO 
inews(l), postnews(l), readnews(l) 
Network New, U1er'1 Guide in the Beginner', Guide to the Sun Workstation. 
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NAME 
checknr - check nroff /troff files 

SYNOPSIS 
checknr ( -• J ( -f J I-• .xl.yl.x2.y2 ... .xn.yn J ( -c .xl.x2.x3 ... .xn J (file ••• ) 

DESCRIPTION 
Checknr checks a list of nro.D(l) or tro.8(1) input files for certain kinds of errors involving 
mismatched opening and closing delimiters and unknown commands. H no files are specified, 
checknr checks the standard input. Delimiten checked are: 

(1) Font changes using \fx ••• \fP. 
(2) 

(3) 
Size changes using \sx ••• \sO. 
Macros that come in open ••• close forms, for example, the . TS and . TE macros which 
must always come in pairs. 

Checknr knows about the m,(7) and me(7) macro packages. 

Checknr is intended to be used on documents that are prepared with checknr in mind. It expects 
· a certain document writing style for \f and \s commands, in that each \fx must be terminated 
with \fP and each \sx must be terminated with \110. While it will work to directly go into the 
next font or explicitly specify the original font or point size, and many existing documents actu
ally do this, such a practice will produce complaints from checknr. Since it is probably better. to 
use the \fP and \110 form• anyway, you should think of this as a contribution to your document 
preparation style. 

OPTIONS 

-• 
-t 

-• 

Ignore \11 size changes. 

Ignore \f font changes. 

Add pairs of macros to the list. The pain of macros are assumed to be those (such as .DS 
and .DE) that should be checked for balance. The -• option must be followed by groups 
of six characters, each group defining a pair of macros. The six characters are a period, 
the first macro name, another period, and the second macro name. For example, to 
define a pair .BS and .ES, use -a.BS.ES 

-c define commands which checknr would otherwise complain about aa undefined. 

SEE ALSO 
nroff(l), troff(!), me(7), me(7), checkeq(l) 

BUGS 
There is no way to define a 1 character macro name using -a 
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CHGRP(l) USER COMMANDS CHGRP( 1) 

NAME 
cbgrp - change group 

SYNOPSIS 
ebgrp ( -f J group file ... 

DESCRIPTION 
Chgrp changes the group-ID of the file• to group. The group may be either a decimal GID or a 
group name found in the group-ID file. 

FILES 

The user invoking chgrp must belong to the specified group and be the owner of the file, or be the 
super-user. 

No errors are reported when the -f (force) option is given. 

/etc/group 

SEE ALSO 
chown(2), passwd(5), group(5) 
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NAMJl 
chmod - change mode 

SYNOPSIS 
chmod mode file ••• 

DESCRIPTION 
The mode or each named file is changed according to mode, which may be absolute or symbolic. 
An absolute mode is an octal number constructed rrom the OR or the following modes: 

4000 set user ID on execution 
2000 set group ID on execution 
1000 sticky bit, see chmod(2) 
0400 read by owner 
0200 write by owner 
0100 execute (search in directory) by owner 
0070 read, write, execute (search) by group 
0007 read, write, execute (search) by othen 

A symbolic mode has the form: 

I who I op ;"e,mi11ion I op permi11ion 1· •• 
The who part is a combination or the letters u (ror user's permissions), 11 (group) and o (other). 
The letter a stands ror all, or ugo. Ir who is omitted, the default is a but the setting or the file 
creation mask (see umask(2)) is taken into account. 

Op can be + to ad4.;ermi,,ion to the file's mode, - to tate away permi,rion and .. to assign 
p·ermi,rion absolutely (all other bits ror that category, owner, group, or others, will be reset). 

0 ' 

Permi11ion ia any combination or the letters r (read), w (write), x (execute),• (set owner or group 

0 id) and t (save text .:.: sticky). Letters u, 11 or o indicate that permu,ion is to be taken from the 
current mode. Omitting permi,rion is only useful with == to take away all permissions. 

EXAMPLES 
The first example denies write permi1111ion to others, the second makes a file executable: 

chmod o-w flle 
chmod + x flle 

Multiple aymbolic modes separated by commas may be given. Operations are performed in the 
order specified. The letter • is only useful with u or g. 

Only the owner or a ~J~ (or the super-user) may change its mode. 
SEE ALSO .. , 

ls(l), chmod(2), stat(2), umask(2), chowo(S) 
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CHSH( 1) 

NAME 
chsh - change default login shell 

SYNOPSIS 
cheh usemame ( shell J 

DESCRIPTION 

USER COMMANDS CHSH( 1) 

Ch,h changes the login shell field or the user's password file entry. Ir no Bhell is specified, the shell 
reverts to the default login shell / bin/ ,h. To specify a shell other than / bin/ cBh, you must be the 
super-user. 

EXAMPLES 
angel% cheh bill /bin/cab 

SEE ALSO 
csh(l), passwd(l), pa.sswd(5) 
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NAME 
clear - clear workstation or terminal screen 

SYNOPSIS 
clear 

DESCRIPTION 
Clear clears your screen if this is posaible. It looks in the environment for the terminal type and 
then in /etc/termcap to figure out how to clear the screen. 

FILES 
/etc/termcap terminal capability data base 
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CMP(l) USER COMMANDS CMP(l) 

NAME 
cmp - compare two files 

SYNOPSIS 
cmp I -1 ) [ -• ) filel file2 

DESCRIPTION 
Cmp compares filel and filee. If file1 is '-', cmp reads from the standard input. Under default 
options, cmp makes no comment if the files are the same; if they differ, it announces the byte and 
line number at which the difference occurred. If one file is an initial subsequence or the other, 
that fact is noted. 

OPTIONS 
-1 Print the byte number (decimal) and the differing bytes (octal) for each difference. 

-11 Print nothing for differing files; return codes only. 

SEE ALSO 
diff(l), comm(l) 

DIAGNOSTICS 
Exit code O is returned for identical files, 1 for different files, and 2 for an inaccessible or missing 
argument. 
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NAME 
col - filter reverse paper motions 

SYNOPSIS 
col [-bfJr J 

DESCRIPTION 
Col copies the standard input to the standard output and performs line overlays implied by 
reverse line feeds (ESC-7 in ASCII) and by forward and reverse half line feeds (ESC-9 and ESC-8). 
Col is particularly useful for filtering multicolumn output made with the '.rt' command of nroff 
and output resulting from use of the tbl{l) preprocessor. 

The control characten SO (ASCII code 017), and SI (016) are assumed to start and end text in an 
alternate character set. The character set (primary or alternate) associated with each printing 
character read is remembered; on output, SO and SI characters are generated where neceHary to 
maintain the correct treatment of each character. 

All control characters are removed from the input except space, backspace, tab, retum, newline, 
~SC {033) followed by one of 7, 8, 9, SI, SO, and VT (013). This last character is an alternate 
form of full reverse line feed, for compatibility with some other hardware conventions. All other 
.-on-printing characters are ignored. 

OPTIONS 
-t Fine: although col accept.a half line motions in its input, it normally does not emit them 

on output. Instead, text that would appear between lines is moved to the next lower full 
line boundary. The -t option suppresses this treatment - in this case the output from 
col may contain forward half line feeds (ESC-9), but will still never contain either kind of 
reverse line motion. 

-b Col assumes that the output device in use is not capable ot backspacing. In this case, ii 
several characters are to appear in the same place, only the last one read will be taken. 

-x Do not convert white space to tab, to shorten printing time. 

SEEAL~O 
trof(l), tbl(l) 

BUGS 
Can't back up more than 128 lines. 
No more than 800 charactera, includin1 backspaces, on a line. 
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COLCHT(l} USER COMMANDS COLCRT(l) 

NAME 
colcrt - filter nroff output for CRT previewing 

SYNOPSIS 
colert ( - J ( -I J ( flle • • • J 

DESCRIPTION 
Colcrl provides virtual halt-line and reverse line feed sequences tor terminals without such capa
bility, and on which overstriking is destructive. Halt-line characters and underlining (changed to 
dashing '-') are placed on new lines in between the normal output lines. 

OPTIONS 
Suppress all underlining - especially useful tor previewing allbo:eed tables from tbl(l). 

-I Print all halt-lines, effectively double spacing the output. Normally, a minimal space out
put format is used which suppresses empty lines. Colcrt never suppresses two consecutive 
empty lines, however. The -1 option is useful for sending output to the line printer when 
the output contains superscripts and subscripts which would otherwise be invisible. 

EXAMPLE 
A typical use of coicrt would be 

tbl exum2.n I nroff -ms I colcrt - I more 

SEE ALSO 

BUGS 
nroff(l), troff(l), col(l), more(l), ul(l) 

Should fold underlines onto blanks even with the '-' option so that a true underline character 
would show; if we did thia, however, colcrt wouldn't get rid of cu 'd underlining completely. 

Can't back up more than 102 lines. 

General overstriking is lost; ae a 11pecial cue 'I' overstruck with 1
-

1 or underline becomes '+ '. 
Lines are trimmed to 132 characters. 

Some provision should be made for processing superscripts and subscripts in documents which are 
already double-spaced. 
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NAME 
colrm - remove columns from a file 

SYNOPSIS 
colrm ( startcol ( endcol J J 

DESCRIPTION 
Colrm removes selected columns from a text file. The text is is taken from standard input and 
copied to. the standard output with the specified columns removed. 

Ir only startcol is specified, the columns or each line are removed starting with startcol and 
extending to the end or the line. It both startcol and entlcol are specified, all columns between 
startcol and endcol, inclusive, are removed. · 

Column numbering starts with column 1. 

SEE~SO 
,xpand(l) 
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COMB(l) USER COMMANDS COMB( l) 

NAME 
comb - combine secs deltas 

SYNOPSIS 
/u1r/1cc./comb I -o) 1-s) 1-P ,id) 1-c li,t J file ••• 

DESCRIPTION 
Comb generates a shell procedure (see sh(l)) which, when run, will reconstruct the given SCCS 
files. If a directory is named, comb behaves as though each file in the directory were specified as 
a named file, except that non-SCCS files (last component of the path name does not begin with 1.) 
and unreadable files are silently ignored. If a name of - is given, the standard input is read; each 
line of the standard input is taken to be the name of an SCCS file to be processed; non-SCCS files 
and unreadable files are silently ignored. The generated shell procedure is written on the stan
dard output. 

OPTIONS 

FILES 

Options are explained as though only one named file is to be processed, but the effects of any 
option apply independently to each named file. 

-p SID The SCCS JDentification string (SID) of the oldest delta to be preserved. All older deltas 
are discarded in the reconstructed file. 

-c liBI A liBt of deltas to be preserved. All other deltas are discarded. See get(l) for the syntax 
of a liBt. 

-o For each get -e generated, the reconstructed file is accessed at the release of the delta to 
be created. In the absence of the -o option, the reconstructed file is accessed. at the most 
recent ancestor. Use of the -o option may decrease the size of the reconstructed SCCS 
flle. It may also alter the shape of the delta tree of the original file. 

-• Generate a shell procedure which, when run, will produce a report giving, for each file: 
the file name, size (in blocks) after combining, original size (also in blocks), and percen
tage change computed by: 

100 • (original - combined)/ original 
It is recommended that before any SCCS files are actually combined, you should use this 
option to determine exactly how much space is saved by the combining process. 

If no options are specified, comb preserves only leaf deltas and the minimal number of ancestors 
needed to preserve the tree. 

a.COMB 
comb????? 

The name of the reconstructed SCCS file. 
TempQrary. 

SEEALSQ 
sccs(l), admin(l), delta(l), get(l), help(l), prs(l), sccsftle(5). 
Source Code Oonlrol S111lem in Programmin1 Tool, for the Sun Workstation. 

DIAGNOSTICS 
Use hdp(l) for explanations. 

BUGS 
Comb may rearrange the shape of the tree of deltas. It may not save any space; in fact, it is pos,. 
sible for the reconstructed file to actually be larger than the original. 
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NAME 
comm - select or reject lines common to two sorted files 

SYNOPSIS 
comm ( - ( 123 11 filel file2 

DESCRIPTION 
Comm reads jiJel and jiJee, which should be ordered in ASCil collating sequence, and produces a 
three column output: lines only in jiJel; lines only in jiJet; and lines in both files. The filename '-' 
means the standard input. 

Flap 1, 2, or 3 suppress printing of the corresponding column. Thus comm -12 prints only the 
lines common to the two flies; comm -13 prints only lines in the first file but not in the second; 
comm -118 does nothin1. 

SEE ALSO 
cmp(l), diff(l), uniq(l) 
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COMPACT(!) USER COMMANDS COMPACT(!) 

NAM~ 
compact, uncompact, ccat - compress and uncompress files, and cat them 

SYNOfSIS 
.· compact ( filename ••• J 
uncompact ( filename ••• 
ccat I filename ••• J 

DESOQ.JPTION 

FILES 

Compact compresses the named files using an adaptive Huffman code. If no file names are given, 
the standard input is compacted to the standard output. Compact operates as an on-line algo
Jithm. Each time a byte is read, it is encoded immediately according to the current prefix code. 
trhis code is an optimal Huffman code for the set of frequencies seen so far. It is unnecessary to 

r:
. repend a decoding tree to the compressed file since the encoder and the decoder start in the same 
tate and stay synchronized. Furthermore, compact and uncompact can operate as filters. In par
icular: 
; ••• f compact I uncompact f ••• 
rrates as a (very slow) no-op. 

\¥hen an argument file is given, it is compacted and the resulting file is placed in file.C; file is 
rimoved. The first two bytes of the compacted file code the fact that the file is compacted. This 
(lpde is used to prohibit recompaction. 
,,\.; 

The amount of compression to be expected depends on the type of file being compressed. Typical 
values of compression are: Text (38%), Pascal Source {43%), C Source (36%) and Binary (19%). 
These values are the percentages of file bytes reduced. 

Uncompact restores "t'tie original file from a file called file.C which was compressed by compact. IC 
no file names are given, the standard input is uncompacted to the standard output. 

Ccat cats the original file from a file compressed by compact, without uncompressing the file. 

•.c compacted file created by compact, removed by uncompact 

SEE ALSO 
Qpllager, Robert G.,/fariations on a Theme of Huffman', J.E.E.E. Tranaactiona on Information 
T~eory, vol. IT-24, no. 6, November 1978, pp, 668 - 674. 

,. 
I 
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NAME 
cp - copy files 

SYNOPSIS 
cp I -111 -r I ftlel 61e2 

cp I -11 I -r I file ••• directory 

DESCRIPTION 
Fil el is copied onto jiJet. The mode and owner of file$ are preseffed if it already existed; the 
mode of the source file is used otherwise. 

In the second form, one or more file, are copied into the directorg with their original file-names. 

Cp refuses to copy a file onto itself. 

OPTIOtllS 
~ Interactive: prompt the user with the name of the file whenever the copy would overwrite 

an old file. Answering with 'y' means that cp should go ahead and copy the file. Any 
other answer will prevent cp from overwriting the file. 

'('r Recursive: if any of the source files are directories, cp copies each subtree rooted at that 
name; in this case the destination must be a directory. 

EXAMP~ES · 
'lo make a backup copy of goo die,: 

% cp goodies old.goodlu 

To copy an entire directory hierarchy: 

% cp-r /uar/wendy/1rc /uar/wendy/backup 
However, BEW ARE of a recursive copy like this one: 

% cp-r /u1r/wend7/1rc /u1r/wendy/1rc/backup 
which keeps copying files until it fllll the entire file system. 

SEE ALSO 
cat(l), pr{l), mv(l), rcp(lC) 

BUGS \ 

52 

'l)ere shoutd be an option to copy timestamps to the new files - for instance, when copying a 
whole hierarchy from one file system to another file system, or when making a backup copy. 
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CPIO( 1) USER COMMANDS CPIO(l) 

NAME 
cpio - copy file archives in and out 

SYNOPSIS 
cplo -o ( acBv1 J 

cplo -l ( Bcdmrtuv01 J ( patterns J 

cplo -p I adlmruv1 J directory 

DESCRIPTIO!,ll 
Cplo -o (copy out) reads the standard input to get a list or pathnames, and then copies those files 
onto the standard output, together with pathname and status inrormation. 

Cplo -1 (copy in) reads the standard input (which is assumed to be the product of a previous 
Cpto -o command), to get a list or files selected by zero or more pattern, as defined in the 
name-generating notation of ,h(l) or c,h(l). In pattern,, the meta-characters !, •, and 1 ... J 
match the slash (/) character. The default ror pattern, is • (select all files). 

Cplo -p (pass) copies out and in in a single operation. Destination pathnames a.re interpreted 
relative to the named director11. 

OPTIONS 
a 

B 

d 

C 

.. 
t 
u 

V 

I 

m 

0 

• 
EXAMPLES 

Reset the access times of input files after they have been copied. 

Input/output is to be blocked at 5120 bytes to the record. This does not apply to the 
pa,, option. This option is only meaningful with data directed to or rrom /dev /rmt? 

Directorie11 should be created as needed. 

Write header inrormation in ASCII character rorm ror portability. 

Interactively rename files. If the user types a null line, the file is skipped . 

Print a Table of content, or the input. No files are created. 

Copy unconditionall11. Normally, an older file will not replace a newer file with the same 
name. 

Verbo,e option. A list of filenames is displayed. When used with the t option, the table 
or contents looks like the output of an la -1 command (see le(l )). 

Whenever pos~ible, link files rather than copying them. Usable only with the -p option. 

Reta.in previous file modification time. This option is ineffective on directories that a.re 
being copied. 

Process an old (version 6 UNIX system) file. This is only useful with -1 (copy in). 

Swaps pairs of data bytes. Note that the I option cannot be used with the c option . 

To copy the contents of a directory into an archive: 

% la I cplo-o > /dev/mtO 

To duplicate the olddir directory hierarchy in the newdir directory: 

% cd olddlr 
% ftnd . -print I cpto -pdl newdlr 

Some forms or cpio tapes rrom other sites have the bytes swapped in the file. The • option 
doesn't help since it only swaps the data bytes and not the header. To overcome this problem, 
use dd with the eonv=1wab option to swap all pairs of bytes (including the header), then pipe 
the output of dd through cpio with the • option to swap the data bytes back a.gain: 

% dd If: whatever the file ie eonv=awab I cplo -la 
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SEE ALSO 

BUGS 

54 

ar(l), flnd(l), cpio(5) 

Pathnames are restricted to 128 characters. H there are too many unique linked files, cpio runs 
out of memory to keep track of them and linking information is lost thereafter. Only the super
user can copy special flies. 
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CPP(l) USER COMMANDS CPP( 1) 

NAME 
cpp - the C language preprocessor 

SYNOPSIS 
/llb/cpp [-P -C -Uname -Dname -Dname=de/-Idir] [ ifile [ ofile]] 

DESCRIPTION 
Cpp is the C language preprocessor which is invoked as the first pass or any C compilation using 
the cc(l) command. Thus the output or cpp is designed to be in a form acceptable as input to 
the next pass or the C compiler. Use or cpp other than in this framework is not suggested. The 
preferred way to invoke cpp is through the cc(l) command since the functionality or cpp may 
someday be moved elsewhere. See m..1(1) for a general macro processor. 

Cpp optionally accepts two file names as arguments. /file and ofile are respectively the input and 
output for the preprocessor. They default to standard input and standard output if not supplied. 

' 
OPTIO~J 

Preprocess the input without producing the line control information used by the next pass 
of the C compiler. 

-C Pass all comments (except comments which appear on cpp directive lines) through the 
preprocessor. By default, cpp strips C-style comments. 

-Uname 
Remove any initial definition of name, where name is a reserved symbol that is 
predefined by the particular preprocessor. The current list or these possibly reserved sym
bols includes: 

operating system: ibm, gcos, os, tss, unix 
hardware: interdata, pdpll, u370, u3b, vax, mc68000 
UNIX System variant: RES, RT, SUN 

-Dname 
Define name as 1 (one). This is the same as if a -Dname=l option had appeared on the 
cpp command line, or as if a #define name 1 line had appeared in the source file that 
cpp is processing. 

-Dname==de/ ... 
Define name as if by a #deflne directive. This is the same as if a #define name def 
line had appeared in the source file that cpp is processing. 

-ldir Change the algorithm for searching for #Include files whose names do not begin with / 
to look in dir before looking in the directories on the standard list. Thus, #Include files 
whose names are enclosed in " " will be searched for first in the directory or the ifile argu
ment, then in directories named in -I options, and last in directories on a standard list. 
For ,f/:lnclude files whose names are enclosed in <>, the directory or the ifile argument 
is not searched. See the section entitled Detaila of the CPP Preproceaeor for exact details 
of the search order. 

-R Allow recursive macros. 

OPP DIRECTIVES 
All cpp directives start with lines begun by #. The directives are: 

,fdeflne name token-etring 
Replace subsequent instances or name with token-etring. 

f:deflne name( arg, ••• , arg) token-airing 
Notice that there can be no space between name and the (. Replace subsequent instances 
ot name followed by a (, a list of comma separated tokens, and a ) by token-etring where 
each occurrence of an arg in the token-etring is replaced by the corresponding token in the 
comma separated list. 
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#undef name 0 
Forget the definition or name (if any) from now on. 

#Include "filename" 
#Include <filename> 

Include at this point the contents or filename (which is then run through cpp ). When the 
<filename> notation is used, filename is only searched for in the standard places. See 
the -I option above for more detail. 

#line integer-constant" filename" . 

,fendlf 

Generate line control information for the next pass or the C compiler. Integer-constant is 
the line number or the next line and filename is the file where it comes from. Ir 
"filename" is not given, the current file name is unchanged. 

Ends a section or lines begun by a test directive (#If, #lfdef, or #lfndef). Each test 
directive must have a matching #endlf. 

#lfdef name 
The lines following will appear in the output if and only if name has been the subject or a 
previous #define without being the subject or an intervening #undef. 

#lfndef name 
The lines following will not appear in the output if and only if name has been the subject 
or a previous #deftne without being the subject or an intervening #undef. 

#It constant-ezpre,sion 
Lines following will appear in the output if and only if the constant-ezpression evaluates 
to non-zero. All binary non-aeaignment C operators, the fa operator, the unary-, !, and -
operators are all legal in constant-ezpreasion. The precedence or the operators is the 
same as defined by the C language. There is also a unary operator defined, which can be 
used in con,tant-ezpreasion in these two forms: defined ( name ) or deftned name. This 
allows the utility or #lfdef and #lfndef in a #If directive. Only these operators, integer 
constants, and names which are known by cpp should be used in con,tant-ezpression. In 
particular, the •lseof operator is not available. 

,felae Reverses the notion or the test directive which matches this directive. So ir lines previous 
t<> this directive are ignored, the following lines will appear in the output. And vice 
vetsa. 

The test directives and the possible #else directives can be nested. 
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Director11 search order ror #include files is: 

1. the directory or the &le which contains the #include request (that is, #include is relative 
to the file being scanned when the request is made) 

2. the directories specified by the -1 option, in left-to-right order. 

3. the standard directory(s) (/u,r/include for the Sun system). 

Special Names: Two special names are understood by cpp. The name __ LINE __ is defined as 
the current line number (a decimal integer) as known by cpp, and __ Fll,E __ is defined as the 
current file name (a C string) as known by cpp. They can be used anywhere (including in macros) 
just as any other defined name. 

An unescaped newline (the single character "O) terminates a character constant or quoted 
string. 

An escaped newline (the two-character sequence "\O) may be used in the body of a '#define' 
statement to continue the definition onto the next line. The escaped newline is not included in 
the macro body. 
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FILE~ 

Comments are uniformly removed (except if the -C option is used on the command line). 
Comments are also ignored, except that a comment terminates a token. Thus 

left/* la di da * /right 
may expand 'left' and 'right' but will never expand 'leftright'. Ir neither 'left' nor 'right' is a 
macro then the output is 'leftright', even if 'leftrigbt' is defined as something else. The file: 

#define agelimit(a,b)b/** /a 
agelimit(l,2) 

produces '21' because the comment causes a break enabling cpp to recognize 'b' and 'a' as formals 
in the string 'b/**/a'. 

Macro formal parameters are recognized in '#define' bodies even inside character constants 
and quoted strings. The output from: 

#define foo(a) " 
foo(bar) 

is the seven characters " '\bar'". Macro names are not recognized inside character constants or 
quoted strings during the regular scan. Thus: 

#define foo bar 
printf(" f oo" ); 

does not expand 'foo' in the second line, because it is inside a quoted string which is not part of a 
'#define' macro definition. 

li1acros are not expanded while processing a '#define' or '#under. Thus: 
,¥:de6ne foo bletch 
#define bar too 
#undef foo 
bar 

produces 'foo'. The token appearing immediately after a '#ifder or '#ifnder is not expanded (or 
course!). 

Macroa are not expanded during the scan which determines the actual parameters to another 
macro call. Thus: 

#define reverse( flrst,second )second first 
#define greeting hello 
reverse(greeting, 

rdefioe gree~~~g goodbye 

produces ' goodbye' (and warns about the rede6nition of 'greeting'). 

Incompatibility: The virgule '/' in 'a= /*b' is interpreted as the first character of the pair '/*' 
which introduces a comment, rather than as the second character of the divide-and-replace oper~ 
tor'=/'. This incompatibility reflects the recent change in the C language which made 'a/=*b' 
the legal way to write such a statement if the meaning 'a=a/ *b' is intended. 

/usr/include 

SEE ALSO 

standard directory for #Include files 

cc(l), m4(1). 

DIAGNOSTICS 
The error messages produced by cpp are intended to be self-explanatory. The line number and 
filename where the error occurred are printed along with the diagnostic. 

NOTES 
When newline characters were found in argument lists for macros to be expanded, previous ver
sions of cpp put out the newlines as they were found and expanded. The current version of cpp 
replaces these newlines with blanks to alleviate problems that the previous versions had when this 
occurred, 
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NAME 
crypt - encode/decode 

SYNOPSIS 
crypt I password ) 

DESCRIPTION 

FILES 

Crupt encrypts and decrypts the contents of a file. Crwt reads from the standard input and 
writes on the standard output. The pa11word is a key that selects a particular transformation. If 
no pa11word is given, erupt demands a key from the terminal and turns ofl' printing while the key 
1'1 being typed in. Crupt encrypts and decrypts with the same key: 

· tutorial% crypt key <clear.ftle >encryptecl.flle 
tutorial% crypt key <encrypted.ft!• I pr 

will print the contents of elear.ftle. 

Files encrypted by erupt are compatible with those treated by the editor ed(l) in encryption 
mode. 

The security of encrypted files depends on three factors: the fundamental method must be bard 
to solve; direct search of the key space must be infeasible; •sneak paths' by which keys or clear
text can become visible must be minimized. 

Crupt implements a o~e-rotor machine designed along the lines of the German Enigma, but with a 
256-element rotor. Methods of attack on such machines are known, but not widely; moreover the 
amount of work required is likely to be large. 

The transf ormatioo of a key into the internal settings of the machine is deliberately designed to 
be expensive, that is, to take a substantial fraction of a second to compute. However, if keys are 
restricted to (say) three lower-case letters, then encrypted files can be read by expending only a 
substantial fraction of five minutes of machine time. 

Since the key is an argument to the erupt command, it is potentially visible to u1era executing 
pa(l) or a derivative. To minimize this possibility, erupt takes care to destroy any record of the 
key immediately upon entry. No doubt the choice of keys and key security are the most vulner
able aspect of erupt. 

/dev /tty for typed key 

SEE ALSO 
ed(l), makekey(S) 

RESTRICTIONS 
This program is not available on software shipped outside the U.S. 
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NAME 
f'h - a shell (command interpreter) with C-like syntax 

SYNOP~lS 
,p,h ( -ceftnstvVxX ) ( arg . . . ) 

DESCR.f.TION 
{;,eh is a command language interpreter which may be used instead of ah(l), typically to take 
1M1vantage of its history mechanism (see Histor11 Substitutione) and its job control facilities (see 
1?68). 
An instance of csh begins by executing commands from the file .cehrc in the user's home direc
tqry. If this is a login shell then ceh also executes commands from the file .login in the user's 
h~me directory. It is typical for users on crt's to put the command atty crt in their .login file, 
ahd call teet(l) from the .login file as well. 

In the normal case, the shell then begins reading commands from the terminal, prompting with 
'% '. Processing of arguments and the use of the shell to process files containing command scripts 
is described later. 

The shell then repeatedly performs the following actions: a line of command input is read and 
broken into words. This sequence of words is placed on the command history list and then 
parsed. Finally each command in the cunent line is executed. 

When a login shell terminates it executes commands from the file .logout in the users home direc
tory. 

Lexical structure 

The shell splits input lines into words at blanks and tabs with the following exceptions: The char
acters'&', 'I', ';', '<', '>','(',and ')' form separate words. If doubled in'&&', 'I I','<<', or 
'> >' these pairs form single words. These parser meta.characters may be made part of other 
words, or prevented their special meaning, by preceding them with '\'. A newline preceded by a 
'\' is equivalent to ~,, blank. 

In addition strings enclosed in matched pairs of quotations, ''', ''' or '" ', form parts of a word; 
metacharacters in these strings, including blanks and tabs, do not form separate words. These 
quotations have semantics to be described subsequently. Within pairs of '" or '"' characters a 
newline preceded by a '\' gives a true newline character. 

When the shell's input is not a terminal, the character '#' introduces a comment which continues 
to the end of the input line. The '#' character does not introduce a comment when preceded by 
'\' and in quotations using '' ', ' '', and '" '. 

Command• 

A simple command is a sequence of words, the first of which specifies the command to be exe
cuted. 

A simple command or a sequence of simple commands separated by 'I' (vertical bar) characters 
forms a pipeline. The output of each command in a pipeline is connected to the i11:put of the 
next. Sequences of pipelines may be separated by ';', and are then executed sequentially. A 
sequence of pipelines may be executed without immediately waiting for it to terminate by follow
ing it with an '&'. 

Any of the above may be placed in '(' ')' to form a simple command (which may be a component 
of a pipeline, etc.) It is also possible to separate pipelines with 'I I' or '&&' indicating, as in the C 
language, that the second is to be executed only if the first fails or succeeds respectively. (See 
Ezpreaaione). 
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Joba 

The shell associates a jol, with each pipeline. It keeps a table of current jobs, which you can 
display with the jol,1 command, and assigns them small integer numbers. When a job is started 
asynchronously with '&', the shell prints a line which looks like: 

(1) 1234 

indicating that this job is job number 1 and has one (top-level) process, whose process id is 1234. 

Ir you are running a job and wish to do something else you may hit the key ·z (control-Z) which 
sends a STOP signal to the current job. The shell then normally indicates that the job has been 
'Stopped', and displays another prompt. You can then manipulate the state of this job, putting it 
in the background with the 6g command, or run some other commands and then eventually bring 
the job back into the foreground with the foreground command /g. A ·z takes effect immediately 
and is like an interrupt in that pending output and unread input are discarded when it is typed. 
There is another special key ·y which does not generate a STOP signal until a program attempts 
to read(2) it. This can usefully be typed ahead when you have prepared some commands for a 
job which you wish to stop after it baa read them. 

A job being run in the background will stop if it tries to read from the terminal. Background 
jobs are normally allowed to produce output, but this can be disabled by giving the command 
•tty to•top. Ir you set this tty option, background jobs will stop when they try to produce out,. 
put like they do when they try to read input. 

0 

There are several ways to refer to jobs in the shell. The character '%' introduces a job name. It 
you wish to refer to job number 1, you can name it as '%1'. Just naming a job brings it to the 
foreground; thus '%1' is a synonym for 'fg %1', which brings job 1 back into the foreground. 
Similarly, typing '%1 &' resumes job 1 in the background. Jobs can also be named by prefixes of 
the string typed in to start them, if these prefixes are unambiguous; thus, for example, '%ex' nor- 0 
mally restarts a suspended ez(l) job, if there is only one suspended job whose name begins with 
the string 'ex'. It is also possible to use '%?string' to specify a job whose text contains ,tring, it 
there is only one such job. 

The shell maintains a notion or the current and previous jobs. In output pertaining to jobs, the 
current job is marked with a'+' and the previous job with a'-'. The abbreviation '%+' refers 
to the current job and '%-' refers to the previous job. For close analogy with the syntax of the 
hi1tor11 mechanism (described below), '%%' is also a synonym for the current job. 

Statu• reporting 

The shell learns immediately whenever a process changes state. It normally informs you when
ever a job becomes blocked so that no further progreH is possible, but only just before it prints a 
prompt. This is done so that it does not otherwise disturb your work. It, however, you set the 
shell variable noti/11, the shell will notify you immediately or changes of status in background 
jobs. There is also a shell command noti/11 which marks a single process so that its status changes 
will be immediately reported. By default noti/11 marks the current proceH; simply say 'notify' 
after starting a background job to mark it. 

When you try to leaye the shell while jobs are stopped, you will be warned that 'You have 
stopped jobs.' You may use the job, command to see what they are. Ir you do this or immedi
ately try to exit again, the shell will not warn you a second time, and the suspended jobs will be 
terminated. 

Sul>stltutlon• 

We now describe the various transformations the shell performs on the input in the order in which 
they occur. 
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History aubatltut!on• 

History substitutions place words from previous command input as portions of new commands, 
making it easy to repeat commands, repeat arguments of a previous command in the current com
mand, or fix spelling mistakes in the previous command with little typing and a high degree of 
confidence. History substitutions begin with the character '!' and may begin anywhere in the 
input stream (with the proviso that they do not nest.) This '!' may be preceded by an '\' to 
prevent its special meaning; for convenience, a '!' is passed unchanged when it is followed by a 
blank, tab, newline, '=='or'('. History substitutions also occur when an input line begins with ,., 
(circumflex) - this special abbreviation is described later. Any input line which contains history 
substitution is echoed on the terminal before it is executed as it could have been typed without 
history substitution. -

Commands input froni the terminal which consist ot one or more words are saved on the history 
list, the size of which is controlled by the hi,tory variable; the previous command is always 
retained, regardless of its value. The history substitutions reintroduce sequences of words from 
these saved commands into the input stream. Commands are numbered sequentially from 1. 

For deftniteness, consider the following output from the hi,tory command: 

9 write michael 
10 ex write.c 
11 cat oldwrite.c 
12 diff •write.e 

The commands are shown with their event numbers. It is not usually necessary to use event 
numbers, but the current event number can be made part of the prompt by placing an '!' in the 
prompt string. 

With the current event 13 we can refer to previous events by event number '!11', relatively as in 
'1-2' (referring to the same event), by a prefix of a command word as in 'Id' for event 12 or '!wri' 
for event 9, or by a string contained in a word in the command as in '!?micT' also referring to 
event 9. These forms, without further modification, simply reintroduce the words of the specified 
events, each separated by a single blank. As a special case 'II' refers to the previous command; 
thu1 'II' alone is essentially a redo. 

To select words from-an event we can follow the event specification by a ':' and a designator for 
the desired words. The words of an input line are numbered from 0, the first (usually command) 
word being O, the second word (first argument) being 1, etc. The basic word designators are: 

* 0 
n 

• % 
:z-11 
-11 
• 
.z• 
s-

the entire command line typed so far 
first (command) word 
n 'th argument 
first argument, that is, 'l' 
last argument 
word matched by (immediately preceding)?,? search 
range of words 
abbreviates '0-11' 
abbreviates '· -$', or nothing if only 1 word in event 
abbr~viil,tes '.z-$' 
like '.z*' but omitting word '$' 

The ':' separating the event specification from the word designator can be omitted if the argu
ment selector begins with a •·•, '$', ••• '-' or '%'. After the optional word designator can be 
placed a sequence of modUlers, each preceded by a':'. The following modifiers are defined: 

Sun Release 1.1 

h 
r 
e 
s/l/r / 

Remove a trailing pathname component, leaving the head. 
Remove a trailing '.xxx' component, leaving the root name. 
Remove all but the extension '.xxx' part. 
Substitute r for l 
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t Remove all leading pathname components, leaving the tail. 
ct Repeat the previous substitution. 
g Apply the change globally, prefixing the above, for example, 'get'. 
p Print the new command but do not execute it. 
q Quote the substituted words, preventing further substitutions. 
x Like q, but break into words at blanks, tabs and newlines. 

Unless preceded by a 'g' the modification is applied only to the first modifiable word. With su~ 
stitutions, it is an error for no word to be applicable. 

i,~e left hand side of substitutions are not regular expressions in the sense of the editors, but 
rfher strings. Any character may be used as the delimiter in place of'/'; a'\' quotes the delim
irr into the I and r strinp. The character 'ct' in the right hand side is replaced by the text from 
t ~ left. A '\' quotes '&' also. A null I uses the previous string either from a I or from a contex
t 11,1 scan string , in '11, ?'. The trailing delimiter in the substitution may be omitted if a newline 
f _ lows immediately as may the trailing '?' in a contextual scan. 

~: history reference may be given without an event specification, for example, '!$'. In this case 
the reference is to the ·previous command unless a previous history reference occurred on the same 
line in which caae this form repeats the previous reference. Thus 'l?foo?· !$' gives the first and 
last arguments from the command matching '?loo?'. 

A special abbreviation of a history reference occurs when the first non-blank character of an input, 
line is a •·•. This is equivalent to 'l:s·• providing a convenient shorthand for substitutions on the 
text of the previous line. Thus •·1b.lib' fixes the spelling of 'lib' in the previous command. 
Finally, a history substitution may be surrounded with '{' and '}' if necessary to insulate it from 
the characters which follow. Thus, after 'ls -Id -paul' we might do 'l{l}a' to do 'Is -Id -paula', 
while 'Ila' would look for a command starting 'la'. 

Quotation• with 'and • 

The quotation or strinp by '" and '"' can be used to prevent all or some of the remaining substi
tutions. Strinp enclosed in '" are prevented any further interpretation. Strinp enclosed in '"' 
are yet variable and command expanded as described below. 

In both cases the resulting text becomes (all or part of) a single word; only in one special case (see 
Command Sub,titition below) does a '"' quoted string yield parts of more than one word; '" 
quoted strings never do. 

Allu •ub•tltutlon ·'"'·" 
The shell maintains a list of aliases which can be established, displayed and modified by the alia, 
and unalia, commands. After a command line is scanned, it is parsed into distinct commands and 
the &rat word of each command, left,.to-right, is checked to see if it has an alias. If it does, the 
text which is the aliaa for that command is reread with the history mechanism available as 
though that command were the previous input line. The resulting words replace the command 
and argument list. If no reference is made to the history list, the argument list is left unchanged. 

Thus if the ahas for 'ls' is 'ls -1' the command 'ls /usr' would map to 'ls -1 /usr', the argument 
list here being undisturbed. Similarly if the aliaa for 'lookup' was 'grep 1· /etc/passwd', 'lookup 
bill' would map to 'grep bill /etc/passwd'. 

If an alias is found, the word transformation of the input text is performe4 and the aliasing pro
cess begins again on the reformed input line. Looping is prevented if the first word of the new 
text is the same as the.old by flagging it to prevent further aliasing. Other loops are detected and 
cause an error. 

Note that the mechanism allows aliases to introduce parser metasyntax. Thus we can 'alias print 
'pr\!* I lpr" to make a command which pr', its arguments to the line printer. 
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Variable subatltutton 
The shtll maintains a set or variables, each of which has as value a list or zero or more words. 
Some or these variables are set by the shell or referred to by it. For instance, the argv variable is 
an image of the shell's argument list, and words of this variable's value are referred to in special 
ways. 

The values or variables may be displayed and changed by using the eet and uneet commands. or 
the variables ref ened to by the shell a number are toggles; the shell does not care what their 
value is, only whether they are set or not. For instance, the verboee variable is a toggle which 
causes command input to be echoed. The setting or this variable results from the -v command 
line option. 

Other operations treat variables numerically. The '@' command permits numeric calculations to 
be performed and the result assigned to a variable. Variable values are, however, always 
represented as (zero or more) strings. For the purposes of numeric operations, the null string is 
considered to be zero, and the second and subsequent words of multiword values are ignored. 

After the input line is aliased and parsed, and before each command is executed, variable substi
tution is performed keyed by '$' characters. This expansion can be prevented by preceding the 
'$' with a '\' except within '"'s where it always occurs, and within "'s where it never occurs. 
Strings quoted by ''' are interpreted later (see Command eubetitution below) so '$' substitution 
does not occur there until later, if at all. A '$' is pll88ed unchanged if followed by a blank, tab, or 
end-of-line. 

Input/output redire~tions are recognized before variable expansion, and are variable expanded 
separately. Otherwise, the command name and entire argument list are expanded together. It is 
thus possible for the first (command) word to this point to generate more than one word, the first 
of which becomes the command name, and the rest of which become arguments. 

Unless enclosed in '"' or given the ':q' modifier the results of variable substitution may eventually 
be command and filename substituted. Within '"' a variable whose value consists or multiple 
words expands to a (portion or) a single word, with the words or the variables value separated by 
blanks. When the ':q' modifier is applied to a substitution the variable expands to multiple words 
with each word separated by a blank and quoted to prevent later command or filename substitu
tion. 

The following metasequences are provided for introducing variable values into the shell input. 
Except as noted, it is an error to reference a variable which is not set. 

$name 
${name} 

Are replaced by the words of the value of variable name, each separated by a blank. Braces 
insulate name rrom following characters which would otherwise be part or it. Shell variables 
have names consisting of up to 20 letters and digits starting with a letter. The underscore 
character is considered a letter. 
If name is not a shell variable, but is set in the environment, that value is returned (but : 
modifiers and the other forms given below are not available in this case). 

$name!selectorJ 
${name(selectorl} _ 

May be used to select only some of the words from the value or name. The selector is sub
jected to '$' substitution and may consist of a single number or two numbers separated by a 
'-'. The first word of a variables value is numbered 'l'. If the first number or a range is 
omitted it defaults to 'l'. If the last member or a range is omitted it defaults to '$#name'. 
The selector '*' selects all words. It is not an enor for a range to be empty if the second 
argument is omitted or in range. 

Sun Release 1.1 Last change: 13 March 1984 63 



CSH( 1) USER COMMANDS CSH(l) -

64 

*#name 
${#name} 

Gives the number of words in the variable. This is useful for later uae in a '!selector]'. 

$0 
Substitutes the name of the Ole from which command input is being read. An error occurs 
if the name is not known. 

$num~r 
${number} 

Equivalent to '$argvlnumber)' . 

•• Equivalent to '$argv(*)'. 

The modifiers ':h', ':t', ':r', ':q' and ':x' may be applied to the substitutions above a.a may ':gh', 
':gt' and ':gr'. If braces '{' '}' appear in the command form then the modifiers must appear 
within the braces. 

The current Implementation allow, onb- one 'a' modlfler on each '$' expan1lon. 

The following substitutions may not be modified with ':' modifiers. 

$Tname 
t{Tname} 

$TO 

.. 
t< 

Substitutes the string 'l' if name ill set, '0' if it is not. 

Substitutes 'l' if the current input filename ia known, '0' if it ia not . 

Substitute the (decimal) process number of the (parent) shell. 

Substitutes a line from the standard input, with no further interpretation thereafter. It can 
be used to read from the keyboard in a shell script. 

Command and filename 1ub1tltutlon 
The remaining 11ubstitution111 command and filename substitution, are applied selectively to the 
arguments of builtin commands. Thia means that portions of expressions which are not evaluated 
are not subjected to these expansions. For commands which are not internal to the shell, the 
command name ia substituted separately from the argument list. This occurs very late, after 
input-output redirection is performed, and in a child of the main shell. 

Command 1ub1tltutlon 
Command substitutioo ia indicated by a command enclosed in '". The output from such a com
mand ia normally broken into separate words at blanks, tabs and newlines, with null words being 
discarded, this text then replacing the original string. Within '" 1111 only newlines force new words; 
blanks and tabs are preserved. 

In any case, the single final newline does not force a new word. Note that it ia thus possible for a 
command substitution to yield only part of a word, even if the command outputs a complete line. 

Filename substitution 

If a word contains any of the characters •••, 'T', 'I' or '{' or begins with the character ,-,, that 
word is a candidate for filename substitution, also known as 'globbing'. This word is then 
regarded as a pattern, and replaced with an alphabetically sorted list of Ole names which match 
the pattern. In a list of words specifying filename substitution it is an error for no pattern to 
match an existing file name, but it is not required for each pattern to match. Only the metachar-

0 

acters '*', '7' and 'I' imply pattem matching, the characters,-, and'{' being more akin to abbre-

0
_ 

viations. 
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In matching filenames, the character '.' at the beginning ot a filename or immediately following a 
'/', as well as the character '/' must be matched explicitly. The character '*' matches any string 
or characters, including the null string. The character '?' matches any single character. The 
sequence 'j ... J' matches any one ot the characters enclosed. Within 'j ... J', a pair or characters 
scpara~d by '-' matches any character lexically between the two. 

The character ,-, at the beginning ot a filename is used to refer to home directories. Standing 
alone - that is, ,-,_ it expands to the invoker's home directory as reftected in the value or the 
variable home. When followed by a name consisting or letters, digits and '-' characters the shell 
searches for a u11er with that name and 11ub11titutes their home directory; thus ,-ken' might 
expand to '/usr/ken' and ,-ken/chmach' to '/usr/ken/chmach'. If the character,-, is followed by 
a character other than a letter or '/' or appears not at the beginning or a word, it is left undis,, 
turbed. 

The metanotation 'a{b,c,d}e' is a shorthand tor 'abe ace ade'. Lett to right order is preserved, 
with results ot matches being sorted separately at a low level to preserve this order. This con
struct may be nested. Thus •-source/sl/{oldls,ls}.c' expands to '/usr/source/sl/oldls.c 
/usr/source/sl/ls.c' whether or not these files exist without any chance or enor it the home direc
tory for 'source' is '/usr/source'. Similarly ' .. /{memo,*box}' might expand to ' .. /memo .. /box 
.. /mbox'. (Note that 'memo' was not sorted with the results of matching '*box'.) AB a special 
case'{','}' and'{}' are passed undisturbed. 

Input/output 

The standard input and standard output of a command may be redirected with the following syn
tax: 

<;; name 
· Open file name (which is first variable, command and filename expanded) as the standard 

input. 

<< word 
Read the shell input up to a line which is identical to word. Word is not subjected to vari
able, filename or command substitution, and each input line is compared to word before any 
substitutions are done on this input line. Unless a quoting'\',"",•·• or''' appears in word 
variable and command substitution is performed on the intervening lines, allowing '\' to 
quote '$', '\' and '''. Commands which are substituted have all blanks, tabs, and newlines 
prese!'Ved, except tor the final newline which is dropped. The resultant text is placed in an 
anonymous temporary file which is given to the command as standard input. 

> name 
>I name 
>& name 
>&I name 

The file name is used as standard output. If the file does not exist, it is created. If the file 
exists, it is truncated; its previous contents are lost. 

It the variable noclobber is set, the file must not exist or be a character special file (tor 
example, a terminal or '/dev /null') or an error results. This helps prevent accidental des,, 
truction of files. In this case the 'I' forms can be used and suppress this check. 

The forms involving '&' route the diagnostic output into the specified file as well as the 
standard output. Name is expanded in the same way as'<' input filenames are. 

>> name 
>>& name 
>>I name 
>>&! name 

Uses file name as standard output like '>' but places output at the end of the file. If the 
variable noclobber is set, it is an error for the file not to exist unless one or the '!' forms is 
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given. Otherwise similar to'>'. 0 
A command receives the environment in which the shell was invoked as modified by the input-
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output parameters and the presence ot the command in a pipeline. Thus, unlike some previous 
s~ells, commands run from a Ole ot shell commands have no access to the text of the commands 
by default; rather they receive the original standard input of the shell. The '< <' mechanism 
should be used to present inline data'. This permits shell command scripts to function as com-
ponents ot pipelines and allows the shell to block read its input. Note that the detault standard 
input tor a command run detached is not modified to be the empty Ole '/dev /null'; rather the 
standard input remains 88 the original standard input or the shell. If this is a terminal and if the 
process attempts to read from the terminal, the process blocks and the user is notified (see Jobs 
above.) 

Diagnostic output may be directed through a pipe with the standard output. Simply use the form 
'I I&' rather than just 'J'. 
Expr•1lon1 

A number or the builtin commands (to be described subsequently) take expressions, in which the 
operators are similar to those or C, with the same precedence. These expreS1ion1 appear in the 0, 
ezil, ii, and while command,. The following operators are available: 

11 && I • & -- ,_ -- ,- <- >- < > << >> + - • / % I - ( ) 

Here the precedence increaaea to the right, ·--' 'I=-' ,_-, and •1-•, '<=-' '>-' '<' and '>', 
'<<'and'>>','+' and'-','*''/' and'%' being, in groups, at the same level. The'==' 'I=' 
·--, and r• operators compare their arguments 88 strings; all others operate on numbers. The 
operators ·--· and •1-• are like 'I-' and ·--' except that the right hand side is a pattern (con
taining, tor example, '*'s, '?'s and instances of '! ... )') against which the left hand operand is 
matched. This reduces the need tor use or the ,witch statement in shell scripts when all that is 
really needed is pattern matching. 

Strings which begin with '0' are considered octal numbers. Null or miHing arguments are con
sidered 'O'. The result or all expressions are strings, which represent decimal numbers. It is 
imrortant to note that no two components or an expression can appear in the same word; except 
when adjacent to components or expressions which are syntactically significant to the parser (' &' 
'I' '<' '>' '(' ')') they should be surrounded by spaces. Variables whose names appear in expre~ 
sions must have their names preceded by a dollar ( t ) sign, for example: 

0 grab - tgrab4 j . 

Also available in expressions aa primitive operands are command executions enclosed in '{' and '}' 
and Ole enquiries or the form '-I name' where l is one of: 

r read access 
w write accen 
X execute acce11 
e existence 
0 ownership 
z zero size 
r plain file 
d directory 

The specified name is command and filename expanded and then tested to see it it bas the 
specified relationship t() the real user. If the Ole does not exist or is inaccessible then all enquiries 
return false, that is, ·'O'. Command executions succeed, returning true, that is, 'l', it the com
mand exits with status 0, otherwise they tail, returning false, that is, 'O'. If more detailed status 
information is required, the command should be executed outside ot an expre55ion and the vari
able etatus examined. 
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Control flow 

The shell contains a number ot commands which can be used to regulate the flow ot control in 
command files (shell scripts) and (in limited but useful ways) from terminal input. These com
mands all operate by forcing the shell to reread or skip in its input and, due to the implement:r 
tion, restrict the placement ot some ot the commands. 

The foreach, switch, and while statements, as well as the if-then-else torm ot the if statement 
require that the major keywords appear in a single simple command on an input line as shown 
below.· · 

It the shell's input is not seekable, the shell buffers up input whenever a loop is being read and 
performs seeks in this internal buffer to accomplish the rereading implied by the loop. (To the 
extent that this allows, backward goto's will succeed on non-seekable inputs.) 

Bulltln command, 
Builtin commands are executed within the shell. It a builtin command occurs as any component 
of a pipeline except the last, it is executed in a subshell. 

allu 
alluname 
allu name wordlist 

alloc 

bg 

The first form prints all ali88es. The second form prints the ali88 tor name. The final form 
usigns the specified wordli,t as the alias ot name; wordli,I is command and filename substi
tuted. Name is not allowed to be alia, or unalia,. Putting single quote signs (apostrophes) 
around wordli,t and placing a \ character in front ot any '!' signs in wordliet often solves 
any obscure problems with aliases. 

Shows the amount of dynamic core in use, broken down into used and tree core, and address 
ot the 188t location in the heap. With an argument shows each used and free block on the 
internal dynamic memory chain indicating its addre1111, size, and whether it is used or free. 
Thia is a debugging command and may not work in production versions ot the shell; it 
requires a modified version ot the system memory allocator. 

bW %job ... 
Puts the current or specified jobs into the background, continuing them if they were 
stopped. 

break 
Causes execution to resume after the end of the nearest enclosing f oreach or while. The 
remaining commands on the current line are executed. Multi-level breaks are thus possible 
by writing them all on one line. 

break1w 
Causes a break from a ,witch, resuming after the endew. 

caae label: 
A label in a ,witch statement as discussed below. 

cd 
cd name 
chdlr 
chdlr name 

:ii 

Change the shell's working directory to directory name. If no argument is given, change to 
the home directory or the user. 
It name is not found 88 a subdirectory of the current directory (and does not begin with'/', 
'./' or ' .. /'), each component of the variable cdpath is checked to see if it has a subdirectory 
name. Finally, it all else fails but name is a shell variable whose value begins with '/', this 
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is tried to see it it is a directory. 

continue 
Continue execution of the nearest enclosing while or foreach. The rest of the commands on 
the current line are executed. 

defaults 

dlr1 

L.abels the default case in a ,witch statement. The default should come after all caae labels. 

Prints the directory stack; the top of the stack is at the left, the first directory in the stack 
being the current directory. 

echo wordlist 
echo -n wordlist 

elH 
end 

The specified words are written to the shell's standard output, separated by spaces, and ter
minated with a newline unless the -n option is specified. 

endlf 
endlw 

See the description of the /oreacA, ii, ,witcla, and while statements below. 

eval arg ... 
(Al in 1/a(l).) The arguments are read as input to the .. shell and the resulting command(s) 
executed. This is usually used to execute commands generated as the result of command or 
variable substitution, since parsing occun before these substitutions. See t,et(l) for an 
example of using euol. 

exec ·command 
The specified command is executed in place of the current shell. 

exit 
ult(expr) 

ts 

The shell exits either with the value of the alotu, variable (first form) or with the value of 
the specified ezpr (second form). 

ts %job ... 
Brings the current or specified jobs into the ·foreground, continuing them if they were 
stopped. 

foreacb name (wordliet) 

end 
The variable name is successively set to each member of wordlilt and the sequence of com
mands between this command and the matching end are executed. (Both Joreocla and end 
must appear alone on separate lines.) 

The builtin command continue may be used to continue the loop prematurely and the buil
tin command bred to terminate it prematurely. When this command is read from the ter
minal, the loop is read up once prompting with 'T' before any statements in the loop are 
executed. If you make a mistake typing in a loop at the terminal you can rub it out. 

gl~b wordlist 
.:i Like echo but no '\' escapes are recognized and words are delimited by null characters in. 

the output. Useful for programs which wish to use the shell to filename expand a list of 
words. · 
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goto word 
The specified word is filename and command expanded to yield a string or the form 'label'. 
The shell rewinds its input as much as possible and searches tor a line ot the form 'label:' 
possibly preceded by blanks or tabs. Execution continues after the specified line. 

huhatat 
Print a statistics line indicating how effective the internal hash table has been at locating 
commands (and avoiding ezec 's). An ezec is attempted for each component or the path 
where the hash function indicates a possible hit, and in each component which does not 
begin with a '/'. 

hlatory 
hlatory n 
hlatory -r n 
hlatory -h n 

Displays the history event list; if n is given only the n most recent events are printed. The 
-r option reverses the order or printout to be most recent first rather than oldest first. The 
-h option causes the history list to be printed without leading numbers. This is used to 
produce files suitable for sourceing using the -h option to source. 

tf (expr) command 
Ir the specified expression evaluates true, the single command with arguments is executed. 
Variable substitution on command happens early, at the same time it does for the rest ot the 
if command. Command must be a simple command, not a pipeline, a command list, or a 
parenthesized command list. Input/output redirection occurs even if ezpr is false, when 
command is not executed (this is a bug). 

II (expr) then 

else 1f (expr2) then 

elle 

endll 
Ir the specified ezpr is true, the commands to the first else are executed; else it ezprJ! is true, 
the commands to the second else are executed, etc. Any number ot elee-i/ pairs are possible; 
· only one endi/ is needed. The elee part is likewise optional. (The words elee and endif must 
appear at the beginning of input lines; the i/ must appear alone on its input line or after an 
else.) 

Jobi 
Jobi-I 

Lists the active jobs; given the -I options lists process id's in addition to the normal infor
mation. 

kW%job 
kW -sig %job ... 
kUlpid 
kW-sig pid ... 
kW-I 

Sends either the TERM (terminate) signal or the specified signal to the specified jobs or 
processes. Signals are either given by number or by names ( as given in 
/uer/include/signal.h, stripped ot the prefix "SIG"). The signal names are listed by "kill 
-1". There is no default, saying just 'kill' does not send a signal to the current job. It the 
signal being sent is TERM (terminate) or lRJP (hangup), then the job or process is sent a 
CONT (continue) signal as well. 
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llmlt 
llmlt resource 
llmlt reaource ma.zimum-uae 

login 

Limits the consumption by the current process and each process it creates to not individu
ally exceed ma.zimum-use on the specified resource. If no ma.zimum-use is given, the current 
limit is printed; it no resource is given, all limitations are given. 

Resources controllable cunently include cputime (the maximum number of cpu-seconds to 
be used by each process), filesize (the largest single file which can be created), datasize (the 
maximum growth of the data+ stack region via s6rk(2) beyond the end of the program 
text), stacksize (the maximum size of the automatically-extended stack region), and 
coredumpsize (the size of the largest core dump that will be created). 

The ma.zimum-use may be given aa a (floating point or integer) number followed by a scale 
factor. For all limits other than cputime the default scale is 'k' or 'kilobytes' (1024 bytes); a 
scale factor of 'm' or 'megabytes' may also be used. For cputime the default scaling is 
'seconds', while. •tn• for minutes or 'h' for hours, or a time of the form 'mm:ss' giving 
minutes and seconds may be used. 

For both resource names and scale factors, unambiguous prefixes of the names suffice. 

Terminate a login sheH, replacing it with an instance of /bin/login. This is one way to log 
off, included for compatibility with sh(l). 

losout 
Terminate a login shell. Especially useful if ignoreeo/is set. 

nice 

0 

nice + number o 
nice command · 
nice + number command 

The first form sets the nice for this shell to 4. The second form sets the nice to the given 
number. The final two forms run command at priority 4 and number respectively. The 
super-user may specify negative niceness by using 'nice -number .. .'. Command is always 
executed in a sqb-shell, and the restrictions placed on commands in simple if statements 
apply. 

nohup 
nohup command . 

The first form can be used in shell scripts to cause hangups to be ignored for the remainder 
of the script. The second form causes the specified command to be run with hangups 
ignored. All processes detached with '&' are effectively nohup 'ed. 

notify 
notify %job .•. 

Causes the shell to notify the user asynchronously when the status of the current or 
specified jobs changes; normally notification is presented before a prompt. This is automatic 
if the shell variable noti/11 is set. 

onlntr 
onlntr -
onlntr label 

Control the action of the shell on interrupts. The first form restores the default action of 
the shell on interrupts (terminates shell scripts and returns to the terminal command input 
level). The second form 'onintr -' causes all intenupts to be ignored. The final form causes 
the shell to execute a 'goto label' when an interrupt is received or a child process terminates 
because it was interrupted. 

In any case, if t-!!e shell is running detached and interrupts are being ignored, all forms of 
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onintr have no meaning and interrupts continue to be ignored by the shell and all invoked 
commands. 

popd 
popd +n 

Pops the directory stack, returning to the new top directory. With an argument '+ n' dis
cards the nth entry in the stack. The elements of the directory stack are numbered from 0 
starting at the top. 

pushd 
pushd name 
pushd +n 

With no arguments, pu,hd exchanges the top two elements of the directory stack. Given a 
name argument, puslul changes to the new directory (as in cd} and pushes the old current 
working directory (as in caw) onto the directory stack. With a numeric argument, rotates 
the nth argument of the directory stack around to be the top element and changes to it. 
The members of the directory stack are numbered from the top starting at 0. 

rehub 
Causes the internal hash table of the contents of the directories in the path variable to be 
recomputed. This is needed if new commands are added to directories in the path while you 
are logged in. This should only be necessary if you add commands to one of your own 
directories, or if a systems programmer changes the contents of one of the system direc
tories. 

repeat count command. 

set 

The specified command which is subject to the same restrictions as the command in the one 
line i/ statement above, is executed counl times. 1/0 redirections occur exactly once, even 
if count is 0. 

set name 
set name==word 
eet name(index)==word 
aet name=(wordlist) 

The first form of the command shows the value .of all shell variables. Variables which have 
other than a single word as value print as a parenthesized word list. The second form sets 
name to the null string. The third form sets name to the single word. The fourth form sets 
the indez'th COlllponent of name to word; this component must already exist. The final 
form sets name to the list of words in wordliet. In all cases the value is command and 
filename expanded. 

These arguments may be repeated to set multiple values in a single set command. Note 
however, that variable expansion happens for all arguments before any setting occurs. 

11etenv name value 

shift 

Sets the value of environment variable name to be value, a single string. The most com
monly used environment variables, USER, TERM, and PATII, are automatically imported 
to and exported from the cah variables ueer, term, and path; there is no need to use eetenv 
for these. 

11hlft variable 
The members of argv are shifted to the left, discarding argv/1}. It is an error for argv not to 
be set or to have less than one word as value. The second form performs the same function 
on the specified variable. 
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1ource name 
aource -h name 

,top 

The shell read8 commands from name. Source commands may be nested; if they are nested 
too deeply the shell may run out of file descriptors. An error in a ,ource at any level ter
minates all nested ,ource commands. Normally, input during ,ource commands is not 
placed on the history list; the -h option causes the commands to be placed in the history list 
without being executed. 

,top %job ... 
Stops the current or specified job which is executing in the background. 

1u1pend 
Causes the shell to stop in its tracks, much as if it had been sent a stop signal with • Z. 
This is most often used to stop shells started by ,u(l). 

1wltch (string) 
ca1e strl: 

breaklw 

defaults 

breaklw 
end1w 

Each case label is successively matched, against the specified ,tring which is first command 
and filename expanded. The file metacharacters •••, '!' and ·1 ... J' may be used in the case 

0 

labels, which are variable expanded. If none of the labels match before a 'default' label is 

0 found, execution begins after the default label. Each case label and the default label must 
appear at the beginning of a line. The command 6reokaw causes execution to continue after . 
the end,w. Otherwise control may fall through case labels and default labels as in C. If no 
label matches and there is no default, execution continues after the end,w. 

time 
time command 

With no argument, a summary or time used by this shell and its children is printed. If 
arguments are given the specified simple command is timed and a time summary as 
described under the time variable is printed. If necessary, an extra shell is created to print 
the time statistic when the command completes. 

uma1k 
uma1k value 

The file creation mask is displayed (first form) or set to the specified value (second form). 
The mask is given in octal. Common values tor the mask are 002 giving all access to the 
group and read and execute access to others or 022 giving all access except no write access 
for users in the group or others. 

unallaa patterli 
All aliases whose names match the specified pattern are discarded. Thus all aliases are 
removed by 'unalias • 1

• It is not an error for nothing to be unolio,ed. 

unhaah 
Use of the internal hash table to speed location of executed programs is disabled. 

unllmlt re,ource 
unllmlt 

Removes the limitation on re,ource. If no re,ource is specified, all re,ource limitations are 

0 removed. 
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unset pattern 
All variables whose names match the specified pattern are removed. Thus all variables are 
removed by 'unset *'; this has noticeably distasteful side-effects. It is not an error for noth
ing to be un,et. 

uneetenv pattern 

wait 

Removes all variables whose name match the specified pattern from the environment. See 
also the setenv command above and printenv(l). 

All background jobs are waited for. It the shell is interactive, an interrupt can disrupt the 
wait, at which time the shell prints names and job numbers or all jobs known to be out
standing. 

whlle (expr) 

end 

%job 

While the specified expression evaluates non-zero, the commands between the while and the 
matching end are evaluated. Break and continue may be used to terminate or continue the 
loop prematurely. (The while and end must appear alone on their input lines.) Prompting 
occurs here the first time through the loop as for the foreach statement if the source or input 
is a terminal. 

Brings the specified job into the foreground. 

%job ct; 
Continues the specified job in the background. 

0 
0 name - expr 
0 namelindex) =- expr 

The first form prints the values or all the shell variables. The second form sets the specified 
name to the value of ezpr. Ir the expression contains'<', '>', 'k' or 'I' then at least this 
pa.rt or the expreMion must_ be placed within '(' ')'. The third form assigns the value or ezpr 
to the intlez'th argument or name. Both name and its indez'th component must already 
exist. 

The operators '!~', '+ ==', etc are available as in C. The space separating the name from 
the assignment operator is optional. Spaces are, however, mandatory in separating com
ponents of ezpr which would otherwise be single words. 

Special postftx '+ + ' and '-' operators increment and decrement name respectively, that is, 
'0 i++'. 
Note that there must be a space after the 'G' sign. 

Pre-defined and environment variables 
The following variables have special meaning to the shell. or these, argv, cwd, home, path, 
prompt, ,hell and status are always set by the shell. Except for cwd and status this setting occurs 
only at initialization; these variables will not then be modified unless this is done explicitly by the 
user. 

This shell copies the ~nvironment variable USER into the variable user, TERM into term, and 
HOME into home, ana-·copies these back into the environment whenever the normal shell vari
ables are reset. The environment variable PATH is similarly handled; it is only necessary to 
worry about its setting in the file .cshrc, as inferior csh processes will import the definition of path 
from the environment, and re-export it if you then change it. It could be set once in the .login 
except that commands through the network would not see the definition. 

argv Set to the arguments to the shell. Positional parameters are substituted from 
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this variable: '$1' is replaced by '$argv(l)', etc. 

Gives a list of alternate directories searched to find subdirectories in chdir com
mands. 

The full pathname of the current directory. 

Set when the -x command line option is given. Causes each command and its 
arguments to be echoed just before execution. For non-builtin commands all 
expansions occur before echoing. Builtin commands are echoed before command 
and filename substitution, since these substitutions are then done selectively. 

Can be given a string value to change the characters used in history substitution. 
The first character of its value is used as the history substitution character, 
replacing the default character ! . The second character of its value replaces the 
character t in quick substitutions. 

Can be given a numeric value to control the size of the history list. Any com
mand which has been referenced in this many events will not be discarded. Ir 
you use an overly-large value for hiator11, the shell may run out of memory. The 
last executed command is always saved on the history list. 

The home directory of the invoker, initialized from the environment. The 
filename expansion of ,-, refers to this variable. 

If set, the shell ignores end-of-file signals from terminals. This prevents shells 
from being accidentally killed by control-D's. 

The flies where the shell checks for mail. This is done after each command com
pletion which will result in a prompt, if a specified interval has elapsed. The 
shell says 'You have new mail' if the file exists with an acceH time not greater 
than its modify time. 

If the first word of the value of maills numeric it specifies a different mail check
ing interval, in seconds, than the default, which is 5 minutes. 

If multiple mail files are specified, the shell says 'New mail in name' when there 
is mail in the file name. 

As described in the section on Input/ output, restrictions are placed on output 
redirection to insure that files are not accidentally destroyed, and that '> >' 
redirections refer to existing flies. 

If set, filename expansion is inhibited. This is most useful in shell scripts which 
are not dealing with filenames, or alter a list of filenames has been obtained and 
further expansions are not desirable. 

It set, it is not an error for a filename expansion to not match any existing files; 
rather the primitive pattern is returned. It is still an error for the primitive pat,. 
tern to be malformed, that is, 'echo I' still gives an error. 

If set, the shell notifies asynchronously of job completions. The default is to 
rather present job completions just before printing a prompt. 

Each. word of the path variable specifies a directory in which commands are to 
be sought for execution. A null word specifies the current directory. Ir there is 
no path variable, only full path names will execute. The usual search path is '. ', 
'/bin' and '/usr/bin', but this may vary from system to 5Ystem. For the super
user the default search path is '/etc', '/bin' and '/usr/bin'. A shell which is 
given neither the -c nor the -t option will normally hash the contents of the 
directories in the path variable after reading .cahrc, and each time the path vari
able is reset. If new commands are added to these directories while the shell is 
active, it may be necessary to give the rehaah or the commands may not be 

Last change: 13 March 1984 Sun Release 1.1 

0 

0 



CSH(l) 

0 prompt 

aavehlst 

ehell 

status 

time 

0 

0 verbose 

1. 

Sun Rele82f9 1.1 

USER COMMANDS CSH( 1) 

found. 

The string which is printed before each command is read from an interactive ter
minal input. If a '!' appears in the string it is replaced by the current event 
number unless a preceding '\' is given. Default is '% ', or '# ' for the super
user. 

is given a numeric value to control the number of entries of the history list that 
are saved in - /.history when the user Jogs out. Any command which has been 
referenced in this many events will be saved. During start up the shell sources 
- / .history into the history list enabling history to be saved across logins. 
Overly-large values of savehist will slow down the shell during start up. 

The file in which the shell resides. This is used in forking shells to interpret files 
which have execute bits set, but which are not executable by the system. (See 
the description of Non-builtin Command Ezecution below.) Initialized to the 
(system-dependent) home of the shell. 

The status returned by the last command. If it terminated abnormally, then 
0200 is added to the status. Builtin commands which fail return exit status 'l', 
all other builtin commands set status '0'. 

Controls automatic timing of commands. The time variable can be supplied 
with one or two values, such as 'set time=3' or 'set time=(3 "%%E 
%/usr/src/man/manl/SCCS/s.csh.1%")'. The first value is a number - n for 
instance. The shell displays a resource-usage summary for any command run
ning for more than n CPU seconds. The second value is optional and is a char
acter string which determines which resources the user wishes displayed. The 
character string can be any string or text with embedded control key-letters in 
it. A control key-letter is a percent sign (%) followed by a single upper-case 
letter. To print a percent sign, use two percent signs in a row. Unrecognized 
key-letters are simply printed. The control key-letters are: 
D Average amount of unshared data space used in Kilobytes. 
E = Elapsed (wallclock) time for the command. 
F Page faults. 
I Number or block input operations. 
K Average amount of unshared stack space used in Kilobytes. 
M Maximum real memory used during execution of the process. 
0 Number or block output operations. 
P Total CPU time - U (user) plus S (system) ~ as a percentage of E 

(elapsed) time. 
S Number or seconds or CPU time consumed by the kernel on behalf of 

the user's process. 
U Number of seconds of CPU time devoted to the user's process. 
W Number of swaps. 
X Average amount of shared memory used in Kilobytes. 

The default resource-usage summary is a line of the form: 

uuu.uu BBB.BS ee:ee pp% zzz+ dddk iii+ oooio mmmpf+ www 

where uuu.u is the user time (U), ess.s is the system time (S), ee :ee is the elapsed 
time (E), pp is the percentage of CPU time versus elapsed time (P), zzz is the 
average shared memory in Kilobytes (X), ddd is the average unshared data space 
in Kilobytes (D), iii and ooo are the number of block input and output opera
tions respectively (I and 0), mmm is the number of page faults (F), and ww is 
the number of swaps (W). 

Set by the -v command line option, causes the words of each command to be 
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printed after history substitution. 

Non-bulltln command execution 

When a command to be executed is found to not be a builtin command the shell attempts to exe
cute the command via ezecve(2). Each word in the variable path names a directory from which 
the shell will attempt to execute the command. If it is given neither a -e nor a -t option, the 
shell hashes the names in these directories into an internal table so that it will only try an ezec in 
a directory if there is a possibility that the command resides there. This greatly speeds command 
location when a large number of directories are present in the search path. If this mechanism has 
been turned off (via unhalh}, or if the shell was given a -e or -t argument, and in any case for 
each directory component of path which does not begin with a'/', the shell concatenates with the 
given command name to form a path name of a file which it then attempts to execute. 

Parenthesized commands are always executed in a subshell. Thus '(cd ; pwd) ; pwd' prints the 
home directory; leaving you where you were (printing this after the home directory), while 'cd ; 
pwd' leaves you in the home directory. Parenthesized commands are most often used to prevent 
chdir from afl'ecting the current shell. 

It the file has execute permissions but is not an executable binary to the system, it is assumed to 
be a file containing shell commands and a new shell is spawned to read it. 

It there is an alias tor ,hell then the words of the alias are prepended to the argument list to form 
the shell command. The first word of the alias should be the full path name of the shell (for 
example, '$shell'). Note that this is a special, late occurring, case of alia, substitution, and only 
allows words to be prepended to the argument list without modification. 

Argument U.t proce11lng 

If argument O to the shell is '-' then this is a login shell. The flag arguments are interpreted as 
follows: 

-c Commands are read from the (single) following argument which must be present. Any 
remaining arguments are placed in argv. 

-• The shell exits if any invoked command terminates abnormally or yields a non-zero exit 
status. 

-f The Bhell will start faster, because it will neither search for nor execute commands from the 
file '.cshrc' in the invokers home directory. 

-l The shell is interactive and prompts for its top-level input, even it it appears to not be a 
terminal. Shells are interactive without this option if their inputs and outputs are termi
nals. 

-n Commands are parsed, but not executed. This may aid in syntactic checking of shell 
scripts. 

-• Command input is taken from the standard input. 

-t A single line of input is read and executed. A '\' may be used to escape the newline at the 
end of this line and continue onto another line. 

-v Sets the verbose variable, so that command input is echoed after history substitution. 

-x Sets the echo variable, so that commands are echoed immediately before execution. 

--V Causes the verbose variable to be set even before '.cshrc' is executed. 

-X Is to -x as-Vis to -v. 

After processing of flag arguments if arguments remain but none of the -e, -1, -a, or -t options 
was given the first argument is taken as the name of a file of commands to be executed. The 

C 

0 

shell opens this file, and saves its name for possible resubstitution by '$0'. Since many systems 0 
use either the standard version 6 or version 7 shells whose shell scripts are not compatible with • 
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FILES 

this shell, the shell will execute such a 'standard' shell it the first character of a script is not a 
'#', that is, if the script does not start with a comment. Remaining arguments initialize the vari
able argv. 

Signal handling 

The shell normally ignores quit signals. Jobs running detached (either by '&' or the bg or% ... & 
commands) are immune to signals generated from the keyboard, including hangups. Other signals 
have the values which the shell inherited from its parent. The shell's handling of interrupts and 
terminate signals in shell scripts can be controlled by onintr. Login shells catch the terminate sig
nal; otherwise this signal is passed on to children from the state in the shell's parent. In no case 
are interrupts allowed when a login shell is reading the file '.logout'. 

- /.cshrc 
-/.login 
-/.logout 
-/.history 
/bin/sh 
/tmp/sh• 
/etc/pas!wd 

Read at beginning of execution by each shell. 
Read by login shell, after '.cshrc' at login. 
Read by login shell, at logout. 
Saved history for use at next login. 
Standard shell, for shell scripts not starting with a '#'. 
Temporary file for'<<\ 
Source of home directories for •-name'. 

LIMITATIONS 
Words can be no longer than 1024 characters. The system limits argument lists to 10240 charac
ters. The number of arguments to a command which involves filename expansion is limited to 
1/6'th the number of characters allowed in an argument list. Command substitutions may substi
tute no more characters than are allowed in an argument list. To detect looping, the shell res,. 
tricts the number of aliaa substititutions on a single line to 20. 

SEE ALSO 

BUGS 

sh(l), access(2), execve(2), fork(2), killpg(2), pipe(2), umask(2), getrlimit(2), setrlimit(2), sigvec(2), 
wait(2), tty(4), a.out{5), environ(5), Uaing the C-Shell in the Beginner's Guide to the Sun Worksta
tion 

When a command is restarted from a stop, the shell prints the directory it started in if this is 
different from the current directory; this can be misleading (that is, wrong) as the job may have 
changed directories internally. 

Shell builtin functions are not stoppable/restartable. Command sequences of the form 'a ; b ; c' 
are also not handled gracefully when stopping is attempted. If you suspend 'b', the shell will then 
immediately execute 'c'. This is especially noticeable if this expansion results from an alias. It 
suffices to place the sequence of commands in ()'s to force it to a subshell, that is, '( a ; b ; c )'. 

Control over tty output after processes are started is primitive; perhaps this will inspire someone 
to work on a good virtual terminal interface. In a virtual terminal interface much more interest
ing things could be done with output control. 

Alias substitution is most often used to clumsily simulate shell procedures; shell procedures should 
be provided rather than aliases. 

Commands within loops, ptompted for by '!', are not placed in the history list. Control structure 
should be parsed rather than being recognized as built-in commands. This would allow control 
commands to be placed anywhere, to be combined with 'I', and to be used with '&' and ';' 
metasyntax. 

It should be possible to use the ':' modifiers on the output of command substitutions. There are 
two problems with ':' modifier usage on '$' substitutions: not all of the ':' modifiers are available; 
only one modifier per command substitution is allowed. 
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Quoting conventions are contradictory and confusing. 0 

78 

Symbolic links fool the shell. In particular, dire and 'cd . .' don't work properly once you've 
crossed through a symbolic link. 

aet path should remove duplicate pathnames from the pathname list. These often occur because 
a shell script or a .cahrc file does something like aet path=Uur/loeal /ur/hoata $path) 
to ensure that the named directories are in the pathname list. 

There is no way to direct error output to one place and standard output to another place. 
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NAME 
ctags - create a tage file 

SYNOPSIS 
ctap ( -BFatuwvx I file ••• 

DESCRIPTION 
Ctaga makes a tags file for ex(l) from the specified C, Pa.seal and FORTRAN sources. A tags file 
gives the locations of specified objects (in this case functions and typedefs) in a group of files. 
Each line of the tags file contains the object name, the file in which it is defined, and an address 
specification for the object definition. Functions are searched with a pattern, typedefs with a line 
number. Specifiers are given in separate fields on the line, separated by blanks or tabs. Using the 
taga file, ex can quickly find these objects definitions. 

Files whose name ends in .c or .h are assumed to be C source files and are searched for C routine 
and macro definitions. Others are first examined to see if they contain any Pascal or FORTRAN 
routine definitions; if not, they are processed again looking for C definitions. 

The tag main is treated specially in C programs. The tag formed is created by prepending M to 
the name of the file, with a trailing .c removed, if any, and leading pathname components also 
removed. This makes use of ctag, practical in directories with more than one program. 

OPTIONS 

FILES 

-x produce a list of object names, the line number and file name on which each is defined, as 
well as the text of that line and prints this on the standard output. This is a simple 
index which can be printed out as an off-line readable function index. 

-F 
-B 
-a 

-t 

-w 
-u 

tags 

use forward searching patterns (/ ... /) (default). 

use backward searching patterns(?...?). 

append to tap file. 

create tags for typedefs. 

suppress warning diagnostics. 

update the specified files in tags, that is, all references to them are deleted, and the new 
values a.re appended to the file. Beware: this option is implemented in a way which is 
rather slow; it is usually faster to simply rebuild the tags file. 

output'tags file 

SEE ALSO 

BUGS 
ex(l), vi(l) 

Recognition of functlon1, 1ubroutlnea and procedurea for FORTRAN and Pascal is done is a 
very simpleminded way. No attempt is made to deal with block structure; if you have two Pascal 
procedures in different blocks with the same name you lose. 

Does not know about ,f/:if defs. 
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NAME 
date - display or set the date 

SYNOPSIS 
date I -u J I yymmddhhmm I .ss J J 

DESCRIPTION 
Date displays the current date and time when used without an argument. 

Only the super-user may set the date. 1111 is the last two digits of the year; the first mm is the 
month number; dd is the day number in the month; hh is the hour number (24 hour system); the 
second mm is the minute number; .a, (optional) specifies seconds. The year, month and day may 
be omitted; the current values are supplied as defaults. 

OPTIONS 
-u Display the date in GMT (universal time). The system operates in GMT; dale normally 

takes care of the conversion to and from local standard and daylight time. -u may also 
be used to set GMT time. 

EXAMPLE 
date 10080045 

sets the date to Oct 8, 12:45 AM. 

FILES 
/usr /Mlm/wtmp 

SEE ALSO 
utmp(o) 

DIAGNOSTICS 

to record time-setting 

'Failed to set date: Not owner' if you try to change the date but are not the super-user. 
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NAME 
dbx - debugger 

SYNOPSIS 
dbx I -r ) I -1 ) I -I dir ) I objfile ) I coredump ) 

DESCRIPTION 
Dbz is a tool for source level debugging and execution or programs under the UNIX operating sys
tem. Objfile is an object file produced by a compiler with the appropriate flag (-g) specified to 
produce symbol information in the object file. IMPORTANT: every stage of the compile process, 
including the Id phase, should include the -g option. Currently, cc(l) and /77(1) produce the 
appropriate source information. 

U no objfiJe is specified, dbz looks for a file named a.out in the current directory. The object file 
contains a symbol table which includes the names of all the source files translated by the compiler 
to create it. These files are available for perusal while using the debugger. 

Ir a file named core exists in the current directory or a coredump file is specified, db can be used 
to examine the state of the program when it faulted. 

Debugger commands in the file .dbzinit are executed if that file exists either in the current direc
tory, or in the user's home directory if .dbzinit doesn't exist in the current directory. 

OPTIONS 
-II' Execute objfiJe immediately. Parameters follow the object file name (redirection is recog

nized). If the program terminates successfully dbz exits. Otherwise dbz reports the reason 
for termination and waits for user response. Dbz reads from / dev/ tty when -I' is specified 
and standard input is not a terminal. 

-1 Force dbz to 'act as though standard input is a terminal. 

-I Add dir to the Ii.st of directories that are searched when looking for a source file. Nor
mally dbz looks for source files in the current directory and in the directory where objfile 
is located. The directory search path can also be set with the use command. 

Db just prompts and' waits for a command unless -I' is specified . 
.., .. -

DBXINTERFACE 
The dbz interlace for debugging programs consists of several groups of commands: 

Ezecution and Tracing 
Runs the program being debugged, traces its execution, and stops at selected places. 

Displaying and Naming Data 
Displays data and locates variables in the debugged program. 

Acce,sing Source Files 
Provides operations (such as editing) on the actual source text of the program. 

Machine Level Command, 
Provides acceH to memory locations and machine registers. 

Miscellaneou, 
Miscellaneous commands such as help, and call up a shell. 

The most useful basic' :commands to know about are l'UD to run the program being debugged, 
where to obtain a stack backtrace with line numbers, print for displaying variables, and atop 
for setting breakpoints • 

. :,.""' 
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Expreulona 
Db Ezpre11iona are combinations of variables, constants, procedure calls, and operators. Precede 
hexadecimal constants by a 'Ox' and octal constants by a 'O'. Enclose character constants in sin
gle quotes. Expressions cannot involve strinp, structures, or arrays, although element.a of struc
tures or arrays may be used. 

Dbz reco1nizes these operators: 

+ • / ""' % add, subtract, multiply, divide, integer divide and remainder. 

<< >> 
left shift and right shift. 

& • 
address of operator, and contents of operator. 

< > <- >- -- ,_ 
less than, greater than, lest than or equal, greater than or equal, equal to, and not equal to. 

&& II 
logical and, and logical or. 

1'~e fteld reference operator (' ,') can be used with pointers u well u records, mating the C opera
tor'->' unnecessary (althou1h it it supported).· 

Precedence and associativity of operators are the same u C. Parentheses can be used to change 
precedence of operators. 

Of course, if the program being debuued is not active and there is no core file, you may only use 
expressions containing con1tant1 - procedure calls require an active child process. 

Dbx and Fortran 

Note the following when using dbz with Fortran programs: 

1. Array eleme:n'ts must be referenced with square brackets '(' and ')' rather than 
parentheses, that ie, print what1lt(a) instead of print whatalt(3). 

2. The main routine is referenced as MAIN (as distinguished from 'main'). All other names 
in the source file which have upper case letters in them will be lower case in tlb, unle11 
the -U option of/'/'/ is used to compile the program. 

3. When referring to the value of a logical type in an expression, use the value O or 1 rather 
than true or Jal,e. 

Dbx Scope Rulu 
Db has two external variables which it uses to resolve scope confticts. These are called 'file' and 
'func' - see section 3, Accea1in1 Source File,. The values of 'file' and 'lune' change automati
cally as files and routines are entered and exited during execution of the user program. 'File' and 
'func' can also be changed by the user. Changing 'lune' also changes the value of '&le'; however, 
changing '&le' does not change 'lune'. 

'Fune' is used for name resolution, as in the command: print grab where grab may be defined in 
two different routines. The search order (for C and Fortran programs at the time of writing) is: 
1. Search tor 'grab' finhe routine named by 'func', -· · · 
2. If 'grab' doesn't exist in the routine named by 'func', the file containing the routine named 

by 'func' is searched, 
3. finally the next outer level - the whole program in the case of C and Fortran - is searched 

for 'grab'. 

Last change: 16 February 1984 Sun Release 1.1 

0 

0 

0 



0 

0 

0 

DBX(l) USER COMMANDS DBX( 1) 

Clearly, if 'grab' is local to a different routine than the one named by 'func', or is a static variable 
in a different file than is the routine named by •rune', it won't be found. Note, however, that 
print a.grab is allowed, as long as routine 'a' was entered and not exited yet. Note that the file 
that routine 'a' is in might have to be specified in the expression when the file name (minus suffix) 
is the same as a routine name. For example, if routine 'a' is found in module 'a.c', then 
print a.grab would be not enough - you would have to use print a.a.grab. Ir you are in 
doubt as to how to specify a name, use the wherels command, as in wherels grab to display 
the full qualifications or all instances or the specified name (grab in this case). 

'File' is used to: 
1. resolve conflicts when setting 'func' - for example, when a C program has two static rou

tines with the same name, 
2. know which file to use for commands which take only a source line number - for example, 

stop at 65, and: 
3. know which file to use for commands such as the 'edit' command which has optional argu-

ments or no arguments at all. 

When dbz first comes up, the value or 'file' is the first source file in the compiler/load list and the 
value or •rune' is the module for this same file (that is, without the suff°IX '.c' or '.f'). This causes 
name resolution to take place on a global level, that is, names are resolved such that the most 
global element is found. AB soon as execution begins, however, •rune' always has a value 
corresponding to a routine name. 

Note that changing 'J.unc' doesn't affect the place where dbz continues execution when the pro
gram is restarted. 

1. Execution and Tracing Command, 

run ( argaJ ( < filename I I> filenameJ 
Start executing objfile, passing arga as command line arguments; < or > can be used to 
redirect input or output in the usual manner. Otherwise, all characters in args are passed 
through unchanged. Ir no arguments are specified, the argument list (if any) typed previ
ously is used. If objfile has been written since the last time the symbolic information was 
read in, dbz readi in the new information. 

cont I at aource-line-numberJ I numberJ 
Continue execution from where it stopped, or, if the clause 'at source-line-number' is given, 
from that line number. The clause number causes execution to continue as if that signal 
had occurred. · 

Source-line-number is evaluated relative to the current 'file' and must be within the current 
procedure/function or the stack will be incorrect and unexpected behavior will result. Exe
cution cannot be continued if the process has 'finished', that is, ca.lied the standard pro
cedure 'exit'. Db does not allow the process to exit, thereby letting the user examine the 
program state. 

trace Im procedure/function! llf condition! 
trace source-line-number I If condition I 
trace procedure/ Junction I If condition J 
trace ezpreBBion at source-line-number I If condition J 
trace variable I In procedure/Junction J I If condition J 

Display tracing information when the program is executed. A number is associated with the 
command that is used to turn the tracing off (see the delete command). 

Ir no argument is specified, all source lines are displayed before they are executed. Execu
tion is substantially slower during this form or tracing. 

The clause 'In procedure/Junction' restricts tracing information to be displayed only while 
executing inside the given procedure or function. Note that the 'procedure/Junction' traced 
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must be visible in the scope in which the trace command is issued - see the 'June' com
mand. 

Condition is a Boolean expression and is evaluated prior to displaying the tracing informa.
tion; the information is displayed only if condition is true. 

The first argument describes what is to be traced. The effects or different kinds or argu
ments are described in the list below. 
Source Line Number 

Display the line immediately prior to executing it. Source line numbers in a file 
other than the current one must be preceded by the name of the file in quotes and a 
colon, for example, "mumble.p":17. 

Procedure or Function Name 
Every time the procedure or function is called, display information telling what rou
tine called it, from what source line it was called, and what parameters were passed 
to it. In addition, its return is noted, and if it's a function, also display the value 
the function is returning. 

EzpreBBion 
Ir the argument is an ezpression with an at clause, the value or the expression is 
displayed whenever the identified source line is reached. 

Variable 
The name and value of the variable is displayed whenever it changes. Execution is 
substantially slower during this form of tracing. 

Tracing is turned oftwhenever the block in which it was turned on is exited. For instance, if the 
program is stopped inside some procedure and tracing is invoked, the tracing will end when the 
procedure is exited. To trace the whole program, tracing must be invoked before issuing the run 
command. 

atop If condition 
atop at source-line-number ( If condition J 
atop In procedure/ function ( If condition J 
atop variable [ If condition) 

Stop execution when the given line is reached, procedure or function called, variable 
changed, or condition true. 

when In procedure/function { command; ... } 
when at source-line-number { command; .•. } 
when Boolean condition { command; ..• } 

Execute the given dbz commands when the procedure or function is called, line number is 
reached, or Boolean condition is true. The braces and semicolon, separating each command, 
are mandatory. 

atatua ( > filename] 
Display the currently active trace and atop commands. 

delete command-number 
Remove the trace or stop corresponding to the given number. The atatua command 
displays the numbers associated with traces and stops. 

catch number 
Ignore number 

Start or stop trapping signal number before it is sent to the program. This is useful when a 
program being debugged handles signals such as interrupts. Initially all signals are trapped 
except SIGHUP, SIGCONT, SIGCIIlLD, SIGALRM, SIGKILL, SIGSTP, and SIGWINCH. 

step Execute one source line. 

next Execute up to the next source line. The difference between this and atep is that if the line 
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contains a call to a procedure or function step stops at the beginning of that routine, while 
next does not. 

t. Dlaplaylng and Naming Data 

print ezpreaaion I, ezpre11Bion ... J 
Display the values of the expressions. Variables having the same identifier as one in the 
current block may be referenced as 'block-name.variable', where block-name is a unique 
identifier for a block. For example, to access variable 'c' inside routine 'a' which is 
declared inside module 'a.c', you would have to use print a.a.c to make the name 'a' 
unambiguous. Use wherela to find the qualified name of an identifier. 

whatla name 
Print the declaration of the given name, which may be qualified with block names as 
above. 

which identifier 
Print the fuU qualification of the given identifer, that is, the outer blocks that the 
identifier is associated with. 

wh•r• identifier 
Print the full qualification of all the symbols whose name matches the given identifier. 
The order in. which the symbols are displayed is not meaningful. 

aulgn variable - ezpre11Bion 
nt variable =- ezpreBBion 

Assign the value of the expression to the variable. Currently no type conversion takes 
place ii operands are of different types. 

call procedure(parametera) 
Execute the object code associated with the named procedure or function. If the source 
file that the routine is defined in was compiled with the -g flag, the number and type of 
parameters must match. However, ii C routines are called which are not compiled with 
the -g flag, db will not do parameter checking. The parameters are simply pushed on the 
stack as given in the parameter list. Currently, string and structure parameters are not 
passed properly for C and parameters greater than lour bytes {tor example, complex and 
double precision variables) and alternate return points are not passed properly for For-

. tran. :" 

where Display a list of the active procedures and functions. 

dump (>filename) 
Show the names and values of all active variables. 

a. Aceeaalns Source Jl'Uu 

edit (filename) 
edit procedure/ /unction-name 

Invoke an editor on filename or the current source file it none is specified. If a procedure 
or /unction name is specified, the editor is invoked on the file that contains it. Which edi
tor is invoked by default depends on the installation. The default can be overridden by 
setting the enyironment variable EDITOR to the name of the desired editor. 

ftle (filename) 
Change the current source file name to filename (apple.c for instance). Display the 
current source file name if no filename is specified. 

tune f procedure/ function/ program name J 

Sun Release 1.1 

Change the current function. Display the current function if none is specified. Changing 
the current function implicitly changes the current source file variable flle to the one that 
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contains the function; it also changes the current scope used for name resolution. II the o 
entire scope of the program is desired, the argument should be the object file name. 

Oat I 1ource-line-num6er I, ,ource-line-number)) 
U.t procedure/Junction 

List the lines in the current source file from the first line number to the second inclusive. 
Ir no lines are specified, the next 10 lines are listed. II the name or a procedure or func
tion is given lines n-i to n+ i are listed where n is the first statement in the procedure or 
function and i is small. II the Bat command's argument is a procedure or function, the 
scope for further listing is changed to that routine - use the file command to change it , 
back. 

UH directorg-liBI 
Set the list of directories to be searched when looking for source files. 

4. Machine Level Commanda 

tracel ( addreBB) I II cond) 
tracel I variable) lat addreBBJ Jlf cond) 
atopl I varial,lel (11 cond) 
atopl I at I I addreBB) I If cond) 

Turn on tracing or set a stop using a machine instruction address. 

atepl 
nextl 

Single step as in atep or next, but do a single instruction rather than source line. 

address ,address/ I mode) 
(addreBB) / I count) ( mode) o, -

Display the contents of memory starting at the first addreBB and continuing up to the second 
addreBB or until count items are displayed. II no address is specified, the address following 
the one displayed most recently is used. The m~de specifies how memory is to be displayed; 
if it is omitted the previous mode specified is used. The initial mode is 'X'. The following 
modes are supported: 
l display the machine instruction 
d display a short word in decimal 
D display a long word in decimal 
o display a short word in octal 
0 display a long word in octal 
x display a short word in hexadecimal 
X display a long word in hexadecimal 
b display a byte in octal 
c display a byte as a character 
• display a string of characters terminated by a null byte 
f display a single precision real number 
g display a double precision real number 

Symbolic addresses used in this context are specified by preceding the name with an '&'. Regis,. 
ters are denoted by '$dO-$d7' (data registers), '$aO-$a7' (address registers), '$Ip' (frame pointer), 
'$sp' (stack pointer), and '$pc' (program counter). Note that $Ip is equivalent to register a6 and 
$sp is equivalent to register a7. For example, to print the contents of all registers in hex, you 
would type "&$d0/20X" or "&$dO,&$a7fX". To print the contents of register dO, you could also 
type "print $dO" (you can't currently specify a range with print). Addresses may be expressions 
made up of other addresses and the operators'+', '-', '*', and indirection (unary '*'). 
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FILES 

&. Miscellaneous Commands 

ah command-line 
Pass the command line to the shell for execution. The SHELL environment variable 
determines which shell is used. 

allas new-command-name old-command-name 
Respond to new-command-name as though it were old-command-name. 

help f cont ) I trace J ( stop ) ( when J 
Display a synopsis of db commands. If an argument is given, the synopsis is restricted to 
show variations of only that particular command. 

source filename 
Read db commands from the given filename. Especially useful when the filename has been 
created by redirecting a status command from an earlier debugging session. 

quit Exit db. 

a.out 
core 
• J.dbxinit 

default object file 
default core file 
initial commands 

SEE ALSO 
cc(l) 
f77(1) 
pc(l) 

C compiler 
Fortran compiler 
Pascal compiler 

COMMENTS 

BUGS 

Db suffers from a 'multiple include' malady. If you have a program consisting or a number or 
object files and each is built from source files that include header files, the symbolic information 
for the header files is replicated in each object file. Since about one debugger start-up is done for 
each link, having the linker (Id) re-organize the symbol information won't save much time, though 
it would reduce some of the disk space used. The problem is an artifact or the unrestricted 
semantics of #include's in C; for example an include file can contain static declarations that are 
separate entities for each file in which they are included. 

,,..,.;:.· 

Currently the only ·w-ay to type cast is on the machine level using the mode specifier (e.g. 
print ( char *) p is not allowed). 

Db does not correctly handle expressions involving pointers to objects where the pointer is offset 
by some integer value (for example, *(p-5)). 

,,,,,,.;.. 

Db doesn't handle Fortran entry points well - it treats them as if they were independent rou
tines. 

Db doesn't handle aBBigning to C bit fields and Fortran complex types correctly (see the 
aBBign/eet command). 

The uee command and -1 option don't override the current directory ir there is source by the same 
name in the current directory. 

If you link with the -g ftag but don't compile anything with it, dbx core dumps when reading in 
the object file. 
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NAME 
de - desk calculator 

SYNOPSIS 
de ( file J 

DESCRIPTION 

88 

De is an arbitrary precision arithmetic package. Ordinarily it operates on decimal integers, but 
one may specify an input base, output base, and a number of fractional digits to be maintained. 
The overall structure of tic is a stacking (reverse Polish) calculator. If an argument is given, input 
is taken from that file until its end, then from the standard input. The following constructions 
are recognized: ·· 

number 
The value of the number is pushed on the stack. A number is an unbroken string of the 
digits 0-9. It may be preceded by an underscore_ to input a negative number. Numbers 
may contain decimal points. 

+ -I.% A 

The top two values on the stack are added (+ ), subtracted (-), multiplied (*), divided (/), 
remaindered (%), or exponentiated (·). The two entries are popped off the stack; the 
result is pushed on the stack in their place. Any fractional part of an exponent is ignored. 

az The top of the stack is popped and stored into a register named z, where z may be any 
character. If the • is capitalized, z is treated as a stack and the value is pushed on it. 

b The value in register z is pushed on the stack. The register z is not altered. All registers 
start with zero value. If the 1 is capitalized, register z is treated as a stack and its top 
value is popped onto the main stack. 

d 

p 

t 

The top value on the stack is duplicated. 

The top value on the stack is printed. The top value remains unchanged. P interprets the 
top of the stack as an ascii string, removes it, and prints it. 

All values on the stack and in registers are printed. 

q exits the program. If executing a string, the recursion level is popped by two. If q is capi
talized, the top value on the stack is popped and the string execution level is popped by 
that value. 

x treats the top element of the stack as a character string and executes it as a string of de 
commands. 

X replaces the number on the top of the stack with its scale factor. 

[ ... J puts the bracketed ascii string onto the top of the stack. 

<z >z ==z 
The top two elements of the stack are popped and compared. Register z is executed if 
they obey the stated relation. 

v replaces the top element on the stack by its square root. Any existing fractional part of 
the argument is taken into account, but otherwise the scale factor is ignored. 

! interprets the rest of the line as a UNIX command. 

c All values on the stack are popped. 

I The top value on the stack is popped and used as the number radix for further input. I 
pushes the input base on the top of the stack. 

0 

0 

k 

The top value on the stack is popped and used as the number radix for further output. 

pushes the output base on the top of the stack. 

the top of the stack is popped, and that value is used as a non-negative scale factor: the 
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appropriate number of places are printed on output, and maintained during multiplication, 
division, and exponentiation. The interaction of scale factor, input base, and output base 
will be reasonable if all are changed together. 

a The stack level is pushed onto the stack. 

Z replaces the number on the top of the stack with its length. 

r A line of input is taken from the input source (usually the terminal) and executed. 

s a are used by be for array operations. 

EXAMPLE 
Print the first ten values of n! 

SEE ALSO 

llal+ dsa*plalO>yJsy 
Osal 
lyx 

bc{l), which is a preprocessor for de providing infix notation and a C-like syntax which imple
ments functions and reasonable control structures for programs. 

DIAGNOSTICS 
'xis unimplemented' where xis an octal number. 
'stack empty' for not enough elements on the stack to do what was asked. 
'Out of space' when the free list is exhausted (too many digits). 
'Out of headers' for too many numbers being kept around. 
'Out of pushdown' for too many items on the stack. 
'Nesting Depth' for too many levels of nested execution. 
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NAME dd - convert and copy a fl.le 0 
SYNOPSIS 

dd !option=valueJ ... 

DESCRIPTION 

90 

Dd copies a specified input file to a specified output with poMible conversions. The standard 
input and output are used by default. The input and output block size may be specified to take 
advantage of raw physical 1/0. 

OPTION VALUES _ 

If: name 

of--name 

lba=n 

oba=n 

ba-=n 

cba==n 

aklp==n 

fllea==n 

seek==n 

count=n 
conv==ascii 

ebcdic 
ibm 
block 
unblock 
lease 
ucase 
swab 
noerror 
sync 
... , ... 

input file is taken from name; standard input is default. 

output file is taken from name; standard output is default. Note that dd creates 
and explicit output fl.le; therefore the seek option is usually useless with explicit 
output except in special cases such as using magnetic tape or raw disk fl.Jes. 

input block size n bytes (default 512). 

output block size n bytes (default 512). 

set both input and output block size, superseding Iba and oba; also, if no conver
sion is specified, it is particularly efficient since no copy need be done 

conversion buffer size 

skip n input records before starting copy 

copy n input fl.Jes before terminating (makes sense only when input is a magtape 
or similar device). 

seek n records from beginning of output file before copying. This option gen
erally only works with magnetic tapes and raw disk files and is otherwise usually 
useless if the explicit output fl.le was named with the of option. 

copy only n input records 
convert EBCDIC to ASCII 
convert ASCil to EBCDIC 
slightly different map of ASCil to EBCDIC 
convert variable length records to fixed length 
convert fixed length records to variable length 
map alphabetics to lower case 
map alphabetics to upper case 
swap every pair of bytes 
do not stop processing on an error 
pad every input record to ib, 
several comma-separated conversions 

Where sizes are specified, a number of bytes is expected. A number may end with k (kilobytes) 
to specify multiplication by 1024, b (blocks of 512 bytes) to specify multiplication by 512, or w 
(words) to specify multiplication by 4; a pair of numbers may be separated by x to indicate a pro
duct. 

Cba is used only if ucll, unblock, ebcdlc, lbm, or block conversion is specified. In the first 
two cases, cbs characters are placed into the conversion bufl'er, any specified character mapping is 
done, trailing blanks trimmed and new-line added before sending the line to the output. In the 
latter three cases, characters are read into the conversion buffer, and blanks added to make up an 
output record of size cba. 

After completion, dd reports the number of whole and partial input and output blocks. 
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EXAMPLE 
To read an EBCDIC tape blocked ten 80-byte EBCDIC card images per record into the ASCil file z: 

tutorial% dd lf=-/dev /rmtO ot=x lba=SOO cba=80 conv=aacll,lcaae 
Note the use of raw magtape: dd is especially suited to I/0 on the raw physical devices because it 
allows reading and writing in arbitrary record sizes. 

SEE~SO 
cp(l), tr(l) 

DIAGNOSTICS 

BUGS 

r+ p records in(out): numbers of full and partial records read(written) 

The ASCH/EBCDIC conversion tables are taken from the 256 character standard in the CACM 
Nov, 1068. The lbm conversion, while less blessed as a standard, corresponds better to certain 
IBM print train conventions. There is no universal solution. 
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NAME 0 
delta - make a delta (change) to an SCCS file 

SYNOPSIS 
/u1r/1cca/delta ( -rSJD J (-• J ( -n J ( -glist J ( -m( mrlist) J (-y( comment] J ( -p J file••• 

DESCRIPTION 
Della permanently introduces into the named SCCS file changes that were made to the file 
retrieved by get(l) (called the g-fiJe, or generated file). 

Della makes a delta to each named SCCS file. If a directory is named, delta behaves as though .. 
each file in the directory were specified as a named file, except that non-SCCS files (last com
ponent of the path name does not begin with 1.) and unreadable files are silently ignored. If a 
name of - is given, the standard input is read (see WARNINGS); each line of the standard input is 
taken to be the name of an SCCS file to be processed. 

Delta may issue prompts on the standard output depending upon certain options specified and 
flags (see admin(l)) that may be present in the SCCS file (see -m and -y options below). 

OPTIONS 

92 

Options apply independently to each named file. 

-r SID Uniquely identifies which delta is to be made to the SCCS file. The use of this option is 
necessary only if two or more outstanding get's for editing (get -e) on the same secs file 
were done by the same person (login name). The SID value specified with the -r option 
can be either the SID specified on the get command line or the SID to be made as reported 
by the get command (see get(l)). A diagnostic results if the specified SID is ambiguous, 
or, if necessary and omitted on the command line. 

-• Do not display the created delta's SID, number of lines inserted, deleted and unchanged in 
the SCCS file. . 

-n . Retain the edited g-fiJe which is normally removed at completion of delta processing. 

-g list Specifies a list of deltas to be ignored when the file is accessed at the change level (SID) 
created by this delta. See get(l) for the definition of list. 

-m( mrliat) 
If the SCCS file bas the v flag set (see admin(l)), a Modification Request (MR) number 
must be supplied as the reason for creating the new delta. 

If -m is not used and the standard input is a terminal, the prompt MR1? is issued on 
the standard output before the standard input is read; if the standard input is not a ter
minal, no prompt is issued. The MRI? prompt always precedes the comment.? prompt 
(see -y option). 

MRs in a list are separated by blanks and/or tab characters. An unescaped new-line 
character terminates the MR list. 

Note that if the v flag has a value (see admin(l)), it is taken to be the name or a program 
(or shell procedure) which will validate the correctneM or the MR numbers. If a non-zero 
exit status is returned from MR number validation program, delta terminates (it is 
assumed that the MR numbers were not all valid). 

-y ( comment J 
Arbitrary text to describe the reason for making the delta. A null string is considered a 
valid comment. 

Ir -y is not specified and the standard input is a terminal, the prompt comment,? is 
issued on the standard output before the standard input is read; if the standard input is 
not a terminal, no prompt is issued. An unescaped new-line character terminates the 
comment text,. 
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FILES 

-p Display (on the standard output) the SCCS file differences before and after the delta is 
applied in a diD(l) format. 

All files of the form f-file are explained in the Source Code Control System User's Guide. The 
naming convention for these files is also described there. 

g-ftle Existed before the execution of delta; removed after completion of delta. 
p-file Existed before the execution of delta; may exist after completion of delta. 
q-ftle Created during the execution of delta; removed after completion of delta. 
x-ftle Created during the execution of delta; renamed to SCCS file after completion of 

z-ftle 
d-flle 
/bin/diff 

delta. 
Created during the execution of delta; removed during the execution of delta. 
Created during the execution of delta; removed after completion of delta. 
Program to compute differences between the "gotten" file and the g-file. 

WARNINGS 
Lines beginning witli an SOD ASCD character (binary 001) cannot be placed in the secs file 
unle1111 the SOD is escaped. This character has special meaning to SCCS (see sccsfile(5)) and will 
cause an error. 

A get of many SCCS files, followed by a delta of those files, should be avoided when the get gen
erates a large amount of data. Instead, multiple get/ delta sequences should be used. 

If the standard input (-) is specified on the delta command line, the -m (if necessary) and -y 
options must also be present. Omission of these options is an error. 

SEE ALSO 
sccs(l), admin(l), get(l), help(l), prs(l), sccsftle(5). 
Source Code ControlS11stem in Programming Tools /or the Sun Workstation. 

DIAGNOSTICS 
Use Aelp(l) for expla .. ations. 
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NAME 
deroft' - remove nroft', troft', tbl and eqn constructs 

SYNOPSIS 
4erotr ( -w J file ••• 

DESCRIPTION 
Deroff reads each file in sequence and removes all nroff and troff command lines, backslash con
structions, macro definitions, egn constructs (between '.EQ' and '.EN' lines or between delim
iten ), and table descriptions and writes the remainder on the standard output. Deroff follows, 
chains of included files ('.so' and '.nx' commands); it a ·file has already been included, a '.so' is 
ignored and a '.nx' terminates execution. Uno input file is given, deroffreads from the standard 
input file. 

OPTIONS 
-w Generate a word list, one word per line. A 'word' is a string of letters, digits, and apos

trophes, beginning with a letter; apostrophes are removed. All other characters are 
ignored. 

SEE ALSO 

BUGS 

94 

trofr(l), eqn(l), tbl(l) 

Deroff is not a complete troff interpreter, so it can be contused by subtle constructs. Most errors 
result in too much rather than too little output. 
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NAME 
df - report free disk space on file systems 

SYNOPSIS 
df ( -l J I filesystem ••• ) I file ••• ) 

DESCRIPTION 
DJ displays the amount of disk space occupied by each file system, the amount or this space which 
is used and available, and bow much of the file system's total capacity bas been used. Used 
without arguments, d/ produces something like: 

,%dt 
Filesystem 
/dev/ipOa 
/dev/ipOg 
% 

kbytes used avail capacity Mounted on 
7445 4714 1986 70% / 

42277 35291 2758 93% /usr 

Note that used+ avail is less than the amount or space in the file system (kbytes); this is because 
the system reserves a fraction of the space in the file system to allow its file system allocation rou
tines to work well. The amount reserved is typically about 10%; this may be adjusted using 
tune/a(S). When all the space on a file system except tor this reserve is in use, only the super-user 
can allocate new filee. and data blocks to existing files. When a file system is overallocated in this 
way, d/may report that the file system is more than 100% utilized. 

Ir arguments to df are disk partitions (for example, / dev/ ipOa) or UNIX path names, d/ produces a 
report on the file system containing the named file. Thus "df ." shows the amount or space on the 
file system containing the current directory. 

OPTIONS 
-l Report also the number ot used and tree inodes. 

FILES 
/etc/tstab list or normally mounted filesystems 

SEE ALSO .- -
du(l), tstab(5), icheck{S), quot{S), tunefs(S) 
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NAME 
diff - differential file and directory comparator 

SYNOPSIS 
dlff f -cefh J ( -b J file! file2 
dlff f -Dstring J f -b J file! file2 
dur f -1 J ( -r] ( -• J ( J ( -Snome J ( -eefh J ( -b J dirl dir2 

DESCRIPTION 
dill is a differential file comparator. When run on reg"9lar files, and when comparing text files. 
which differ during directory comparison (see the notes below on comparing directories), dilltells 
what lines must be changed in the files to bring them into agreement. Except in rare cir
cumstances, dill finds a smallest sufficient set of file differences. If neither fiJeJ nor filee is a direc
tory, either may be"giveo as 1

-', in which case the standard input is used. If file1 is a directory, a 
ftle in that directory wh01Se Ole-name is the same aa the Ole-name of filet is used (and vice versa). 

There are several options for output format; the default output format contains lines of these 
forms: 

nl a n9,n,I 
nl,nl d n9 
nl,nt C n9,n,I 

These lines resemble ed commands to convert file1 into filel. The numbers after the letters per
tain to filel. In fact, by exchanging 1a' for 1d' and reading backward one may ascertain equally 
how to convert jiJee into /Uel. ~ in ed, identical pairs where nl == ne or n9 .,. n,I are abbrevi
ated as a single number. 

Following each of these lines come all the lines that are affected in the ftrst Ole lagged by '<', 
then all the lines that are affected in the second Ole flagged by 1> '. 
II both arguments are directories, dill sorts the contents of the directories by name, and then runs 
the regular file dallprogram as described above on text Oles which are different. Binary files 
which differ, common subdirectories, and files which appear in only one directory are listed. 

OPTIONS 

96 

Except for -b, which may be given with any of the others, the following options are mutually 
exclusive: 

-e produce a script of 11, c and d commands for the editor ed, which will recreate filet from 
/Ue1. In connection with -e, the following shell program may help maintain multiple ver
sions of a ftle. Only an ancestral file ($1) and a chain of version-t~versioo ed scripts 
($2,$3, ... ) made by dijf oeed be on hand. A 'latest version' appears on the standard out,. 
put. 

(shift; cat $*; echo 1,$p 1 I ed - $1 

Extra commands are added to the output when comparing directories with -e, so that the 
result is a sh(l) script for converting text Oles which are common to the two directories 
from their state in dir1 to their state in dire. · 

-f produces a script similar to that of-e, not useful with ed, and in the opposite order. 

-c 

-h 

produces a diff with lines of context. The default is to present 3 lines of context and may 
be changed, (to 10, for example), by -clO. With -c the output format is modified 
slightly: the output beginning with ideotiftcation of the files involved and their creation 
dates and then each change is separated by a line with a dozen *'s. The lines removed 
from JUel are marked with '-'; those added to jiJet are marked 1+ '. Lines which are 
changed from one file to the other are marked in both files with 1!'. 

d(?es a fast, half-hearted job. It works only when changed stretches are short and well 
separated, but does work on files of unlimited length. 
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FILES 

Options for the second form of diff are as follows: 

-D,tring 
create a merged version of fileJ and fileO on the standard output, with C preprocessor con

. trols included so that a compilation of the result without defining string is equivalent to 
compiling fileJ, while defining Btring will yield file!. 

-b ignore trailing blanks (spaces and tabs); other strings of blanks compare equal. 

Options when comparing directories are: 

-1 long output format; each text file diff is piped through pr(l) to paginate it, other 
differences are remembered and summarized after all text file differences are reported. 

-r apply diffrecursively to common subdirectories encountered. 

-• report files which are the same, which are otherwise not mentioned. 

-Sname 
starts a directory diffin the middle, beginning with file name. 

/tmp/d7???? 
/usr/lib/diffh for -h 
/usr/bin/pr 

SEE ALSO 
cmp(l), cc(l), comm(l), ed(l), diff3(1) 

DIAGNOSTICS 

BUGS 

Exit status is O for no differences, 1 for some, 2 for trouble. 

Editing scripts produced under the -e or -t option are naive about creating lines consisting of a 
single 1

•
1

• 

When comparing directories with the -b option specified, diff first compares the files (as in cmp), 
and then decides to run the dill algorithm if they are not equal. This may cause a small amount 
of spurious output if the files then turn out to be identical, because the only differences are 
insignificant blank string differences. 
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NAME 
ditr3 - 3-way differential file comparison 

SYNOPSIS 
dlft3 I -ex3 J filel 8le2 8le3 

DESCRIPTION 
Di!/9 compares three versions of a file, and publishes disagreeing ranges of text flagged with these 
codes: 

======== 

========1 

-======2 

---==3 

all three files differ 

/Ud is different 

filel is different 

file9 is different 

The type of change auffered in converting a given range of a given file to aome other is indicated 
in one of these waya: 

/ a nl a Text is to be appended after line number nl in file/, where / =- 1, 2, or 3. 

/ a nl, nt c T~xt is to be changed in the range line nl to line n!. If nl =- nt, the range 
may be abbreviated to nl. 

The original contents of the range follows immediately after a e indication. When the contents of 
two file, are identical, the contents of the lower-numbered &le is 1.uppresaed. 

Under the -e option, di!/9 publishes a script for the editor etl that will incorporate into /Ud all 
changes between /Uel and JiJeS, i.e. the changes that normally would be ftagged -===== and 
=======3. Option -x (-3) produces a acript to incorporate only changes flagged ,_===
(==---3). The following command will apply the resulting acript to 'Biel'. 

(cat acript; echo 1,$p 11 ed - Biel 

FILES 
/tmp/d3????? 
/uar /lib/diff3 

SEE ALSO 
diff(l) 

BUGS 
Text lines that consist of a single '.' will defeat -e. 
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NAME 
du - summarize disk usage 

SYNOPSIS 
du I -• ) I -a ) I name • •• ) 

DESCRIPTION 

USER COMMANDS DU( 1) 

Du gives the number of kilobytes contained in all files and, recursively, directories within each 
specified directory or file name. U name is mi88ing, '.' (the current directory) is used. 

A file which has multiple links to it is only counted once. 

OPTIONS 
-• Only display the grand total. 

-a Generate an entry for each file. 

Entries are generated only for each directory in the absence of options. 

EXAMPLE 
Here is an example of using du in a directory. We used the pwd command to identify the direc
tory, then used du to show the usage of all the subdirectories in that directory. 
for the directory is the last entry in the display: 

%pwd . _, 
/usr /henry /misc 
%du 
6 ./jokes 
33 ./squash 
44 ./tech.papers/lpr.document 
217 ./tech.papers/new.manager 
401 ./tech.papers 
144 ./memos 
80 ./letters 
388 ./window 
93 ./messages 
15 ./useful.news 
1211 • 
% 

SEE ALSO 
df(l), quot(8) 

BUGS 
Non-directories given as arguments (not under -a option) are not listed. 
II there are too many distinct linked flies, du counts the excess files multiply. 
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NAME 
echo - echo arguments 

SYNOPSIS 
echo ( -n J ( argument ••• J 

DESCRIPTION 
Echo writes its arguments on the standard output. Arguments must be separated by spaces or 
tabs, and terminated by a newline. 

Echo is useful for producing diagnostics in shell programs and for writing constant data on pipes .... 
If you are using the Bourne Shell (,h(l)), you can send diagnostics to the standard error file by 
typing: 'echo ••• 1>1&2'. 

OPTIONS 
-n Don't add the newline to the output. 
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NAME 
ed - text editor 

SYNOPSIS 
ed ( - ) ( -x ) I filename ) 

DESCRIPTION 
Ed is the basic text editor in the UNIX system. While ed is for all practical purposes superseded 
by vi, ed is still used by other system utilities such as secs. Ed is a line editor - in general, you 
must specify the line or lines on which to perform the operation you choose (see Line Addressing, 
below, for a discussion or bow to form line-addresses for ed). You can tell ed to perform various 
operations on the lines. For instance, you can print (display) lines; you can change lines; you can 
insert new lines into the buffer; you can delete existing lines; you can move or copy lines to a 
different place in the buffer; you can substitute character strings within lines. See List of Opera
tions, below, for a guide. Also, see Regular Ezpressions for string-matching metacharacters. 

Ed does not directly change the contents or a &le - when editing a file, ed reads the contents or 
the file into a buffer or scratchpad. All changes made during an editing session are made on the 
contents of this buffer. The copy must be 'saved' or 'written' - using the w (write) operation -
to save changes. 

The command-line shown in the synopsis above invokes ed. Ir filename is given, ed reads a copy 
of filename into its buffer so that it can be edited (simulates an e operation on filename). 

Ed commands have a simple and regular structure: commands consists or an optional line-address, 
or two optional line-addresees separated by a comma, then a single letter operation, optionally fol
lowed by some other parameter: 

(line-address I ,line-addre11s) J operation I parameter) 

For example, '1,lOp' means 'print (display) lines 1 through 10' (two line-addresses), '5a' means 
'append after line 5' (one line-address), and d means 'delete the current line' (no line-address with 
the current line used as default). Parameter varies for each operation - for the move and 
tranllf er operations, for example, it is the line that the addressed lines are to be moved or 
transferred after. These operations actually have three line-addresses. For reading and writing a 
Ole, parameter speciftes the name of the ftle that is to be read. 

Ed is extremely terse in its interaction with the user - ed's normal response to just about any 
problem is simply a question mark T. You get this response when, for instance, ed can't find a 
specifted line in the buffer, or if a search for a regular expression fails in a substitute (11) operation. 

OPTIONS 
Suppress the display of character counts normally given by thee, r, and w operations -
can be used when the standard input is an editor script. 

-x Simulate an x operation on the named file before reading it into the buffer, to handle 
encryption. 

LINE ADDRESSING 
The format of ed operations above shows that an operation can be preceded by one or two line
addresses, both of which are optional. Ir only one line-address is specified, operations are per
formed on that specific line. If two line-addresses are supplied, ed operates on the inclusive range 
of lines between them. 

Line-addresses are usually separated from each other by a comma - for instance: 
l,lOp 

prints (displays) lines 1 thru 10. 

Line addresses may also be separated by a semicolon. Whereas the starting position for line
addresses separated by a comma is the same place in the buffer, when a line-address is followed 
by a semicolon, the current line is set to the line-address preceding the semicolon before any sub
sequent line-addresses are interpreted. For example: 
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/Domaine Chandon/;//p 
sets the current line to the first occurrence of the string 'Domaine Chandon' before starting the 
search for the second occurrence. This feature can be used to determine the starting line for for
ward and backward searches (' /', '?'). 

Lines can be accessed {addressed, in etl terminology) in several ways, but the most easily under
stood way of addressing lines is by line number. Line numbers in etl are relative to the start of 
the buffer. In practice, addressing lines by number proves to be the most awkward to use, so etl 
provides other mechanisms for line-addressing. Note that the line numbers associated with lines 
in the buffer are not physically present with the text of .the lines - they are just an addressing . 
mechanism. 

While etl is working on the buffer, it keeps track of the line on which you last performed some 
operation. This line is called the 'current line'. & described below, you can indicate the current 
line by·typing a period character(.). 

Ir you don't specify a line for an operation to operate on, most etl operations work on the line 
addressed by the current line. 

When etl starts working on a file, the current line is positioned at the last line in the buffer. 
Thereafter, the current line usually changes when any operation is performed. In general, the 
current line sits at the last line affected by whatever etl operation you used. For instance, if you 
print lines 1 through 10 of the buffer, after the lines are displayed, the current line will be posi
tioned at line 10. 

Line-addresses are constructed from elements as shown in the list below. Some special characters 
are used as a shorthand tor certain line-addresses: 

$ 

nnn 

('dot') addresses the current line. 

addre11Ses the last line or the buffer. 

A decimal number nnn addresses the nnn-th line of the buffer. 
1 z addreMes the line marked with the name z, which must be a lower-case letter. Mark lines 

with the k operation described below. 

/ regular expression/ 
A regular expression enclosed in slashes '/' searches forward from the current line and 
stops at the first line containing a string that matches the regular expreaaion. It neces
sary, the search wraps around to the beginning of the buffer. 

?regular expression? 
A regular expression enclosed in question marks '7' searches backward from the current 
line and stops at the first line containing a string that matches the regular expression. It 
necessary the search wraps around to the end of the buffer. 

address± nnn 
An address followed by a plus sign '+' or a minus sign '-' followed by a decimal number 
specifies that line-address plus or minus the indicated number of lines. Plus is assumed it 
no signs are given. 

± addreH 
An address beginning with '+ ' or '-' is taken relative to the current line; in other words, 
'-5' is understood to mean '.-5'. 

address± 
An address ending with '+' or '-', adds or subtracts 1. & a consequence of this rule and 
the previous rule, the line-address '-' refers to the line before the current line. Moreover, 
trailing '+' and '-' characters have cumulative effect, so '--' refers to the current line 
less 2. 

0 

0 

To maintain compatibility with earlier versions of etl, the character 'A' in line-addresses is 0 
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equivalent to '-'. 

Ed operations do not necessarily use line-addresses; they may use one or two. Operations which 
don't use line-addresses regard the presence of a line-address as an error. Operations which 
accept one or two line-addresses assume default line-addresses if these are not specified. Ir more 
line-addresses are given than such an operation requires, the last one or two {depending on what is 
accepted) are used. The second line-address of any two-address sequence must be greater than 
the first line-address - that is, the second line must follow the first line in the buffer. 

LIST OF OPERATIONS 
Ed operates in one.-Of two major modes: command mode and tezt input mode. Ed always starts up 
in command mode. 

While you are typing commands at ed, you are in command mode. Some commands - a for 
append, c for change, and l for Insert - provide for adding new text to the buffer. While ed is 
accepting new text, you are in text input mode. You exit from text input mode by typing a 
period '•' alone at the beginning of a line. Ed then reverts to command mode. For example, here 
js a very short illustration of command mode versus text mode: 

example% ed wlnellst (teU ed to edit a fiJe called wineliet) 
42 ( ed etatee there are ,le charactere in the fiJe) 
1,$p (in command mode - tell ed to print all linee) 
1978 Chateau Chunder 
1979 Redeye Canyon 
a 
1980 Doomsday Special 
e 

p 
1980 Doomsday Special 
'W 

65 
q 
example% 

(in command mode - tell ed to append tezt) 
( tezt input mode - add a new line) 
(period ende tezt input mode) 
( back in command mode - print laet line entered) 

( command mode - write the fiJe) 
( ed display, the number of character, written) 
(command mode - guit the edit ,e,sion) 
( back in the Shell) 

If you interrupt ed, it displays '!interrupted' and returns to command mode. 

a Append Text. 
Reads the text entered in input mode and appends it to the buffer after the addressed 
line. a accepts one line-address - default line-address is the current line. The new 
current line is. the last line input, or at the addressed line if no text is entered. Address 
'O' is a valid place to append text, in which case text is placed at the beginning of the 
buffer. 

c Change Lines. • 
Deletes the addressed lines, then accepts input text which replaces these lines. c accepts 
two line-addresses - default line-address is the current line. The current line is left on 
the last line input, or at the line preceding the deleted lines if no text is entered. 

d Delete Lines. 
Delete the addressed lines from the buffer. d accepts two line-addresses - default line
address is the current line. The line originally after the last line deleted becomes the 
current line; if the lines deleted were originally at the end, the new last line becomes the 
current line . 

. {"-

e filename Edit a file. 
Deletes the entire contents of the buffer, and then reads in the named file. e sets the 
current line to the last line or the buffer, and reports the number of characters read into 
the buffer. e remembers fiJename for possible use as a default file name in a subsequent r 

· or w operationlJ. Ir no fiJename is given, the remembered filename is used. e displays a r 
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if the buff er has not been written out since the last change made - a second e operation o 
says you really mean it. 

E jilename 
Same as e; but will silently allow you to quit an editing seHion without warning you if 
you have not written your file. e, on the other hand, reminds you to save your changes ii 
you have altered the buff er at all. 

t jilename Display Remembered Filename. 
Display the currently 'remembered filename'. It jilename is given, the currently 'remem
bered filename' is changed to jilename. 

s/ regular ezpre11ion/ operation li,t 
This is the global operation: perform operation li,t on all lines in the range of line
addresses containing regular ezpres,ion. 11 accepts two line-addresses - default is all 
lines in the buffer. Also see the v operation, which inverts the sense of regular ezpre,rion. 

It your operation li,t actually takes up more than a single line, you must end every line 
except the last (the true 'end' ol the global operation) with an escape character, '\'. For 
example, it you want to aubetitute 'jimjams' tor •trammis', then append several lines of 
text to every line containing the etring 'widget' and print those lines, you would type this 
sequence: 

g/widget/s/trammis/jimjams/\ 
a\ 
new line of text\ 
another new line of text\ 
.\ 
p 

Note that the a, I, and c operations, which put ed in input mode, are permitted in the o
operation liBI; the final • terminating input may be omitted ii it is the last line of the opera-
tion liBI. The II and v operation, are not permitted in the operation liBI. 

I Insert Text. 
Insert lines of text into the buffer betore the addressed line. I accepts one line-address -
default line-address is the current line. The current line is placed at the last line input; if 
no text is input, the current line is left at the line before the addressed line. I differs from a 
only in the placement of the text. 

J Join Lines. 
Joins the addressed lines into a single line; intermediate newlines simply disappear. J 
accepts two line-addresses - default is the current line and the following line. The current 
line is plac«!I at t_he reeulting line. 

kz Mark Line. 
Marks the addressed line with name z (the name must be a lower-case letter). The line
address torm ' z then addresses this line. k accepts one line-address - default line-address 
is the current line. 

I Display Non-printing Characters. 
Displays non-graphic characters in the addressed lines such that they are displayed in two
digit octal, and long lines are folded. l accepts two line-addresses - default line-address is 
the current line. l may be placed on the same line alter any non-1/0 operation. 

maddreBB Move lines. 
Reposition the addressed lines alter the line-addressed by addre,11. m accepts two line
addresses to specify the range or lines to be moved - default line-address is the current 
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line. The last or the moved lines becomes the current line. 

p Print (display) Lines. 
Displays the addressed lines. p accepts two line-addresses - default line-address is the 
current line. The current line is placed at the last line printed. p may be placed on the 
same line after any non-1/0 operation. 

P Synonym for p. 

q Quit Edit Session. 
Exit from the editing session. Note, however, that the buffer is not automatically written 
out (do a 'w' to write if you want to save your changes). Ed warns you once if you haven't 
saved your file - a second q says you really mean it. 

Q Same aa q, but you don't get any warning if you haven't previously written out the buffer. 

r filename Read from file. 
Reads the contents of filename into the buffer after the addressed line. If filename is not 
given, the 'remembered filename', if any, is used (see e and f}. r accepts one line-address -
default line-address is $. If line-address 'O' is used, r reads the file in at the beginning of the 
buffer. If the read is successful, r displays the number of characters read in. The current 
line is left at the last line read in from the file. 

•/regular ezpre1111ion/replacement string/ or, 
•/ regular ezpre1111ion/ replacement Btring/g 

Substitute the· replacement string for the first occurrence of regular ezpre1111ion on each line 
where the regular ezpre1111ion occurs. In the first form of the • operation, only the first 
occurrence of the matched string on each line is replaced. If you use the I (global} suffix, 
all occurrences of the regular ezpre1111ion are replaced in the line. Keep the I 11uffiz of the • 
operation distinct from the g operation itself - they are completely different. • accepts two 
line-addresses to delimit the range of lines within which the substitutions should be done -
default line-address is the current line. The current line is left at the last line substituted. 

Special Character,: 
Any punctuation character may be used instead of '/' to delimit the regular ezpres-
11ion and the replacement string. 
An ampersand '&' appearing in the replacement string is replaced by the string 
matching the regular ezpre1111ion. The special meaning of '&' in this context may be 
suppressed by preceding it by '\'. 
The characters \n where n is a digit, are replaced by the text matched by the n-th 
regular 11ubezpre1111ion enclosed between '\(' and '\)'. When nested, parenthesized 
subexpressions are present, n is determined by counting occurrences of '\(' starting 
from the left. Lines may be split by substituting new-line characters into them. 
The new-line in the replacement string must be escaped by preceding it by '\'. 

taddrea, Transfer Lines. 
Transfers a copy of the addressed lines to after line addre1111. transfer is like move, but it 
makes copies of the lines, leaving the original text where it was. t accepts two line
addresses preceeding the operation letter - default line-address is default. The current line 
is left on the lasf line or the copy. '0' is a legal line-address for the destination. 

u Undo. Undo previous substitute. 
undo undoes the effect of the the last substitute operation, providing that the current line 
ha, not been moved since the substitute operation. 

v /regular expression/operation list 
Like a negative of the global operation, g: perform operation list on all lines except those 
containing regular expression. v accepts two line-addresses - default is all lines in the file. 

w Write Lines. 
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Write the addressed lines from the buffer into the file specified by the 'remembered 
filename'. w accepts two line-addresses - default is all lines in the file. The current line is 
unchanged. Ir the write ia successful, ed displays the number of characten written. 

w filename Write Lines. 
Write the addressed lines into filename. Filename is created if it does not already exist. 
Filename becomes the 'remembered filename' (see the e and f operations). w accepts two 
line-addresses - default is all lines in the file. The current line is unchanged. It the write 
is successful, ed displays the number of characters written. 

W filename 
Same as w, but appends the addressed lines to the named file instead of overwriting the file. 
W accepts two line-addresses - default is all lines in the file . 

.x Encrypt File. 
When x is used, ed demands a key string from the standard input. Later r, e, and w opera,. 
tions will encrypt and decrypt the text with this key by the algorithm of crwt(l). An expli
citly empty key turns off encryption. 

== Display Line Number. 
Display the line number of the addressed line. == accepts one line-addreas - default line
address ia $. The current line is unchanged by this operation. 

l<1hell command> 
The remainder of the line after the '!' is sent to ,h(l) to be interpreted as a shell command. 
The current line is unchanged. 

addre11<newllne> 

0 

Display the addressed line. If you type a line-address and type RETURN, ed displays the 
addressed line. If you simply type RETURN, the line following the current line is displayed o 
(equivalent to '. + lp'). This is useful for stepping through text. 

REGULAR EXPRESSIONS 
Ed supports a limited form of regular ezpre118ion notation. A regular expression (also known as a 
pattern) specifies a set of strings of characters - such as 'any string containing digits 5 through 
9' or 'only lines containing uppercase letters'. A member of this set of strings is said to be 
matched by the regular expression. Regular expressions or patterns are used to address lines in 
the buffer (see Line Addre1111ing, above), and also for selecting strings to be substituted in the 1 

(substitute) operation described previously. 

An empty regular expression, indicated by two regular expression delimiten in a row, stands for a 
copy of the last regular expression encountered. 

Any given regular expression matches the the longest among the leftmost matches in a line. 

In the following specification for regular expressions, the notation c stands for any single ordinary 
character, where a character is anything except a newline character. 

C any ordinary character except a special character matches itself. Special characters are 
the delimiters that actually surround the regular expression, plus \ (the escape character), 
[ (the opening bracket for a character class as described below), • (period which matches 
any single character), and sometimes the * (closure) A and $ characters. If you want a 
literal occurrence of one of these special characten you must escape them with the \ 

$ 

character. • 

at the very start of the regular expression constrains the match to the beginning of the 
line. A match of this type is called an 'anchored match' because it is 'anchored' to a 
specific place in the line. The A character loses its special meaning if it appears in any 
position other than at the very start of the regular expression. 

at the very end of the regular expression constrains the match to the end of the line. A 
match of this type is called an 'anchored match' because it is 'anchored' to a specific 0 
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place in the line. The $ character loses its special meaning if it appears in any position 
other than at the very end or the regular expreMion. 

(period) matches any single character except a newline character. 

(,tring) A ,tring or characters enclosed in brackets matches any one or the characters in the 
brackets. For example, (abcxyz] matches any single character rrom the set 'abcxyz'. Ir 
the first character inside the bracket is a .. , the string matches any character not inside 
the brackets. For instance, [" 456787) matches any character except '45678'. You can 
use a shorthand notation to rerer to an inclusive range or characters: a-b. Such a brack
eted string or characters is known 88 a character class. 

• 

When two regular expressions are concatenated, they match the leftmost and then the 
longest possible string that can be divided with the first part or the string matching the 
first regular expreMion, followed by the second string matching the second regular expres
sion. 

Any regular expression rollowed by • matches a sequence or O or more matches or the reg• 
ular expression. Such a pattern is called a closure. For example: [a-a] [ a-z] * matches 
any string or one or more lower case letters. 

\( regular ezpre,sion \) 

\n 

The regular ezpression within the \( and \) brackets essentially 'remembers' whatever the 
regular ezpresaion matches. This provides a mechanism Cor extracting parts or strings. 
There can be up to nine such partial matches in a string. Parenthesized regular 
ezpre,sions can be nested. 

where n is in the range 1 thru 0, matches a copy or the string that the bracketed regular 
expression beginning with the nth \( matched, 88 described in the previous paragraph on 
matching parts or strings. When nested, parenthesized subexpressions are present, n is 
determined by counting occurrences or \( starting Crom the Iert. 

Regular expreMions are used in line-addresses to specify lines and in one operation (see , ror sub
stitute above) to specify a portion or a line which is to be replaced. Ir it is desired to use one or 
the regular expression metacharacters as an ordinary character, that character may be preceded 
by '\'. This also applies to the character bounding the regular expression (often '/') and to '\' 
itselr. 

/tmp/e* 
ed.hup: work is saved here ir telephone hangs up 

SEE ALSO 

BUGS 

Using the ed Line Editor in Editing and Tezt Processing on the Sun Workstation. 
crypt(l) encode and decode 
ex(l) extended line editor (part or vi) 
sed(l) stream editor 
vi(l) visual (display) editor 

The 1 operation misha~dles DEL. 
The undo operation removes marks from affected lines. 
Because O is an illegal line-address for a w operation, it is not possible to create an empty file with 
ed. Use cat(l) to create an empty file. 

RESTRICTIONS 
Some size limitations: 512 characters per line, 256 characters per global command list, 64 charac
ters per file name, anct· 128K characters in the temporary file. Since each line uses two bytes or 
memory, the limit on the number of lines should not be exceeded in practice. 
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When reading a file, ed discards ASCII NUL characters and all characters after the last newline. ed Q, • , 

refuses to read files containing non-ASCD characters. 

The encryption facilities of ed are not available on software shipped outside the U.S. 

0 

0 
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NAME 
eqn, neqn, checkeq - typeset mathematics 

SYNO{'SIS 
eqn I -dzv) I -pn ) I -en ) I -tn ) I file ) ... 
checkeq I file J ••• 

DESCRIPTION 
Eqn (and neqn) are language processors to assist in describing equations. Eqn is a preprocessor for 
tro.D{l) and is intended for devices that can print troff's output. Neqn is a preprocessor for 
nro.D{l) and is intended for use with terminals. Usage is almost always: 

tutorial% eqn file •.. I troff 
tutorial% eqn file •.. I nroff 

If no files are specified, eqn and neqn read from the standard input. A line beginning with '.EQ' 
marks the start or an equation; the end or an equation is marked by a line beginning with '.EN'. 
Neither or these lines is altered, so they may be defined in macro packages to get centering, 
numbering, etc. It is also possible to set two characters as 'delimiters'; subsequent text between 
delimiters is also treated as eqn input. 

Checkeq reports missing or unbalanced delimiters and .EQ/.EN pairs. 

OPTIONS 
-d zv Set equatio~

0

""delimiters may be set to characters z and y with the command-line argu
ment. The more common way to do this is with 'delim zy' between .EQ and .EN. The 
left and right delimiters may be identical. Delimiters are turned off by 'delim off' appear
ing in the text. All text that is neither between delimiter11 nor between .EQ and .EN is 
passed through untouched. 

-p n Reduce subscripts and superscripts by n point sizes from the previous size. In the 
absence or the -p option, subscripts and superscripts are reduced by 3 point sizes from 
the previous. ll;~Ze. 

-• n Change point eize to n globally in the document. The point size can also be changed glo
bally in the body or the document by using the gila directive. 

-tn Change font to n globally in the document. The Cont can also be changed globally in the 
body or the do~ument by using the gtont directive. 

EQN LANGUAGE ,·--
Tokens within eqn are separated by spaces, tabs, newlines, braces, double quotes, tildes or 
circumflexes. Braces. {} are used for grouping; generally speaking, anywhere a single character 
like z could appear, a complicated construction enclosed in braces may be used instead. Tilde ( - ) 
represents a Cull space in the output, circumflex ( ·) half as much. 

Subscripts and superscripts are produced with the keywords eub and eup. Thus z eub i makes z;, 
a eub i ,up e produces a;2, and e eup {z eup e + y ,up e} gives es2

+Y
2

• 

Fractions are made ;ith over: a over I, yields : . 

1 eqrt makes square roots: 1 over eqrt { az eup 2 + bz+ c} results in --;:=;:=== 
J az2+ bz+ c 

" The keywords from and to introduce lower and upper limits on arbitrary things: lim I;z; is 

made with lim from {;:::> inf} ,um from O to n :t eub i. 
11-+oo 0 

Left and right brackets, braces, etc., of the ri\ht hei~ht are made with left and right: left f z ,up 

e + y t,up e over alpha right}- =-1 produces e2+ ~ l = 1. The right clause is optional. Legal 

characters after left and right are braces, brackets, bars, c and t for ceiling and floor, and "" for 
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nothing at all (useful for a right-side-only bracket). 

Vertical piles of things are made with plle, lplle, cplle, and rplle: pile { a a6ove 6 a6ove c} pro
a 

duces 6. There can be an arbitrary number of elements in a pile. lplle left-justifies, pile and 
C 

cplle center, with different vertical spacing, and rplle right justifies. 

Matrices are made with matrix: matriz { lcol { :r 1116 i above 11 1116 e } ecol { 1 above e } } pro
zi 1 

duces 2. In addition, there is rcol for a right-justified column. 
1/2 . 

Diacritical marks are made with dot, dotdot, hat, tllde, bar, vee, dyad, and under: z dot == 
f(t) bar is z=T(iT, 11 dotdot bar - ==- n under is 'ii= .n, and z vec - ==- 11 dyad is z = 'fl. 
Sizes and Cont can be changed with size n or alze :I: n, roman, Italic, bold, and font n. Size 
and fonts can be changed globally in a document by plse n and gfont n, or by the command
line arguments -en and -tn. 

Successive display arguments can be lined up. Place mark before the desired lineup point in the 
first equation; place lineup at the place that is to line up vertically in subsequent equations. 

Shorthands may be defined or existing keywords redefined with define: 
define thing% replacement % 

defines a new token called thing which will be replaced by replacement whenever it appears 
thereafter. The % may be any character that does not occur in replacement. 

0 

Keywords like sum(!;), int (J}, inf (oo}, and shorthands like>-(>),-> (-),and!-(,') are 
recognized. Greek letters are spelled out in the desired case, as in alpha or GAMMA. Mathemati
cal words like sin, coe, log are made Roman automatically. troD{l} four-character escapes like 
\(bu ( •) can be used anywhere. Strings encloeed in double quotes " ... " are passed through o 
untouched; this permits keywords to be entered as text, and can be used to communicate with 
tro.tfwhen all else fails. 

SEE ALSO 

BUGS 

110 

troff(l}, tbl(l}, ms(7}, eqnchar(7} 
Typesetting Mathematics with 'eqn' and 
Formatting Documents with 'nroif' and 'troif' 
in Editing and Tezt ProceBBing on the Sun Workstation. 

To embolden digits, parens, etc., it is necessary to quote them, as in 'bold "12.3"'. 
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NAME 
error - analyze and disperse compiler error messages 

SYNOPSIS 
error ( -n J ( -e I ( -q J ( -v J ( -t suffizli81 ) ( -I ignorefile 11 name J 

DESCRIPTION 
Error analyzes error messages produced by a number of compilers and language proce88ors. It 
replaces the painful, traditional methods of scribbling abbreviations of errors on paper, and per
mits error messages and source code to be viewed simultaneously. 

Error looks at error meS8ages, either from the specified file name or from the standard input, and: 

• Determines which language processor produced each error message, 

• Determines the file name and line number of the erroneous line, and, 

• Inserts the error message into the source file immediately preceding the erroneous line. 

Error messages which can't be categorized by language proce88or or content are not inserted into 
any file, but are sent to the standard output. Error touches source files only after all input has 
been read. 

Options are explained later on in this manual entry. 

Error is intended to be run with its standard input connected via a pipe to the error message 
source. Some language processors put error messages on their standard error file; others put their 
messages on the standard output. Hence, both error sources should be piped together into error. 
For example, when using the csh syntax, 

tutorial% make -a llnt I & error -q -v 

will analyze all the error meS11agee produced by whatever programs make runs when making lint. 

Error knows about the error meS11ages produced by: make, cc, cpp, ccom, as, Id, lint, pi, pc, and 
/77. For all languages except Pascal, error messages are restricted to one line. Some error mes
sages refer to more than one line in more than one file, in which case error duplicates the error 
meS11age and inserts J_t at all of the places referenced. 

Error does one of six t_hings with error messages. 

111nchronize 
Some language processors produce short errors describing which file they are processing. 
Error uses these to determine the file name for languages that don't include the file name 
in each error message. These synchronization messages are consumed entirely by error. 

discard Error messages from lint that refer to one or the two lint libraries, /usr/lib/llib-lc and 
/u,r/lib/llib-port are discarded, to prevent accidently touching these libraries. Again, 
these error messages are consumed entirely by error. 

nulli/11 Error messa~ from lint can be nullified if they refer to a specific function, which is 
known to generate diagnostics which are not interesting. Nullified error messages are not 
inserted into the source file, but are written to the standard output. The names of func
tions to ignore are taken from either the file named .errorrc in the user's home directory, 
or from the file named by the -I option. II the file does not exist, no error messages are 
nullified. II the file does exist, there must be one function name per line. 

not file ,pecific 
Error messages that can't be intuited are grouped together, and written to the standard 
output before any files are touched. They are not inserted into any source file. 

file specific 
Error messages that refer to a specific file but to no specific line are written to the stan
dard output when that file is touched. 

true error, 
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Error messages that can be intuited are candidates for insertion into the file to which they 
refer. 

C I 
Only true error messages are inserted into source files. Other error messages are consumed 
entirely by error or are written to the standard output. Error insert, the error meaaagea into the 
source file on the line preceeding the line number in the error me11age. Each error message is 
tumed into a one line comment for the language, and is intemally lagged with the string '###' 
at the beginning or the error, and '%%%' at the end of the error. This mates pattern searching 
for errors easier with an editor, and allows the me11ages to be easily removed. In addition, each 
error message contain, the source line number for the line the message refers to. A reasonably · 
formatted source program can be recompiled with the error meaaages still in it, without having 
the error meS11age1 themselves cause future errors. For poorly formatted source programs in free 
format languages, such as C or Pascal, it is p06sible to insert a comment into another comment, 
which can wreak havoc with a future compilation. To avoid this, format the source program so 
there are no language statements on the same line 88 the end of a comment. 

OPTIONS 

FILES 

BUGS 

112 

-n Do nol touch any files; all error messages are aent to the standard output. 

-q Error asks whether the file should be touched. A 'y' or 'n' to the question is necessary to 
continue. Absence of the -q option implies that all referenced files (except those refering to 
discarded error messages) are to be touched. 

-v After all Olea have been touched, overlay the visual editor vi with it set up to edit all &lea 
touched, and p06itioned in the first touched file at the first error. If vi can't be found, try e:, 
or ed from standard places. 

-t Take the following argument 88 a suff'ax list. Files whose suffices do not appear in the suffix 
list are not touched. The suffix list is dot aeperated, and ••• wildcards work. Thus the O. 
SUff'lX list: 

".c.y .r*.h" 
allow, error to touch files ending with '.c', •.y', '.r*' and '.y'. 

-• Print out ,tati8'ic, regarding the error categorization. Not too useful. 

Error catches interrupt and terminate signals, and if in the insertion phase, will orderly terminate 
what it is doing. 

-/.errorrc 
/dev/tty 

function names to ignore for lint error messages 
user's teletype 

Opens the teletype directly to do user querying. 

Source files with links mate a new copy of the file with only one link to it. 

Changing a language processor's format of error messages may cause error to not understand the 
error message. ···~--

Error, since it is purely mechanical, will not filter out subsequent errors caused by '8oodgating' 
initiated by one syntactically trivial error. Humans are still much better at discarding these 
related errors. 

Pascal error message1s'belong after the lines affected (error puta them before). The alignment of 
the 'I' marking the point of error is also disturbed by error. 

Error was designed for work on CRT's at reaaonably high speed. It is less pleasant on slow speed 
terminals, and has never been used on hardcopy terminals. 
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NAME 
ex, edit - text editor 

SYNOP,IS 
ex I - 11 -v 11 -t tag ) I -r 11 + command 11 -1 J name ... 
edit I ex options ] 

DESCRIPTION 
Ez is the root of a family of editors which includes edit(l), ez, and vi(l). Display based editing is 
the focus of vi. Most users will in fact use vi as the principal interface to the system rather than 
ez. 

OPTIONS 
supress all interactive feedback to the user - useful for processing ez scripts in shell files. 

-v start up in display editing state using vi(l). You can achieve the same effect by simply 
typing the vi command itself. 

-t tag edit the file containing the tag tag. A tags database must have been built previously 
using the ctaga(l) command. 

-r recover the indicated files after a crash. 

-1 · set up for editing LISP programs. 

-wnnn set the default window (number of lines on your terminal) to nnn- this is useful if you 
are dialling into the system over a slow 'phone line. 

-x · prompt for a key to be used in encrypting the file being edited. 

-R edit the file in read-only state. You can achieve the same effect with the view command. 

+command 
start the editing session by executing command. 

DOCUMENTATION 

FILES 

The document Edit: A tutorial provides a comprehensive introduction to edit assuming no previ
ous knowledge or computers or the UNIX system. 

The Ez Reference Manual - Veraion 9.5 is a comprehensive and complete manual for the com
mand mode features of ez, but you cannot learn to use the editor by reading it. For an introduc
tion to more advanced forms or editing using the command mode or ez see the editing documents 
written by Brian Kernighan for the editor ed; the material in the introductory and advanced 
documents works also with ez. 

An Introduction to Diaplau Editing with Vi introduces the display editor vi and provides reference 
material on vi. These documents can be found in the Editing and Text Processing Manual. In 
addition, the Vi Quick Reference card summarizes the commands or vi in a useful, functional way, 
and is useful with the Introduction. 

/ usr /lib/ ex?.?strings 
/usr/lib/ex?.?recover 
/usr/lib/ex?.?preserve 
/ etc/termcap 
-/.exrc 
/tmp/Exnnnnn 
/tmp/Rxnnnnn 
/usr /preserve 

error messages 
recover command 
preserve command 
describes capabilities of terminals 
editor startup file 
editor temporary 
named buffer temporary 
preservation directory 

SEE ALSO 
awk(l), ed(l), grep(l), sed(l), grep(l), vi(l), termcap(5), environ(5) 
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BUGS 

USER COMMANDS EX(l) 

The undo command causes all marks to be lost on lines changed and then restored if the marked 
lines were changed. 

Undo never clean the buffer modified condition. 

The z command prints a number of logical rather than physical lines. More than a screen full or 
output may result if long lines are present. 

File input/output errors don't print a name if the command line•-• option is used. 

There is no easy way to do a single scan ignoring case. 

The editor does not warn if text is placed in named buffers and not used before exiting the editor. 

Null characters are discarded in input files, and cannot appear in resultant files. 

RESTRICTIONS 
The encryption facilities of ez are not available on software shipped outside the U.S. 
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NAME 
expand, unexpand - expand tabs to spaces, and vice versa 

SYNOPSIS 
ppand 1-tabstop I f -tabl,tab2, ••• ,tabn I f file ••• I 
unexpand I -a 11 file • • • J 

DESCRIPTION 
Ezpand copies the named film (or the standard input) to the standard output, with tabs changed 
into spaces (blanks). Backspace characten are preserved into the output and decrement the 
column count for tab calculations. Ezpand is useful for pre-processing character files (before sor~ 
ing, looking at specific columns, etc.) that contain tabs. 

Unezpand copies the named film (or the standard input) to the standard output, putting tabs back 
into the data. By default only leading spaces (blanks) and tabs are converted to strings of tabs, 
but this can be overridden by the -a option (see the option, section below). 

EXP ANQ OPTIONS 
-tabstop 

Specified as a single argument sets tabs tabatop spaces apart instead of the default 8. 

-tabl,tabt, ... ,tabn 
Set tabs at the columns specified by tab 1 ••• 

UNEXP AND OPTIONS 
-a Insert tabs when replacing a run of two or more spaces would produce a smaller output 

file. This option only applies to unezpand. 
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NAME 
expr - evaluate arguments as an expression 

SYNOPSIS 
expr arg ... 

DESCRIPTION 
Ezpr evaluates expressions as specified by its arguments. Each token of the expression is a 
separate argument. Alter evaluation, the result is written on the standard output. 

The operaton and keywords are listed below. The list is in order of increasing precedence, with·· 
equal precedence operaton grouped. 

ezpr I ezpr 
yields the first ezpr if it is neither null nor '0', otherwise yields the second ezpr. 

ezpr 8 ezpr 
yields the first ezpr if neither ezpr is null or 'O', otherwise yields 'O'. 

ezpr relop ezpr 
yields '1' if the indicated comparison is true, 'O' if false. The comparison is numeric if 
both ezpr are integers, otherwise the comparison is lexicographic .. relop is one of < (less 
than), <== (leu than or equal to), == (equal to), I== (not equal to), >== (greater than or 
equal to), and > (greater than). 

ezpr + ezpr 
ezpr - ezpr 

addition or subtraction of the arguments. 

ezpr • ezpr 
ezpr / ezpr 
ezpr % ezpr 

multiplication, division, or remainder of the arguments. 

ezpr : ezpr 
match atring regular-ezpreBBion 

The two forms of the matching operator above are synonymous. The matching operator 
compares the string first argument with the regular expression second argument; regular 
expression syntax is the same as that of ed(l). The \( ••• \) pattern symbols can be used 
to select a portion of the first argument. Otherwise, the matching operator yields the 
number or characters matched ('O' on failure). 

substr Btring integer-1 integer-! 
extracts the subtring of atring starting at position integer-1 and of length integer-e char
acters. It integer-1 haa a value greater than airing, ezpr returns a null string. If you try 
to extract more characters than there are in atring, ezpr returns all the remaining charac
ters from atring. Beware of using negative values for either integer-1 or integer-! as ezpr 
tends to run forever in these cases. 

length atring 
returns the length (that is, the number of characters) of airing. index airing character-li,t 
reports the first position in atring at which any one of the characters in character-list 
matches a character in string. 

( ezpr ) parentheses for grouping. 

EXAMPLES 
To add l to the Shell variable a: 

a=='expr $a+ l' 
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to find the filename part (least significant part) of the pathname stored in variable a, which may 
Qr may. not contain '/': · 

,.. expr $a : •. • /\(. *\)' 1 '$a 

tiJote the quoted Shell metacharacters. 

SEEAL~O 
&~(1), test(l) 

DIAGNQSTICS 
i4zpr returns the following exit codes: 

0 if the expression is neither null nor 'O', 
l if the expression is null or 'O', 
2 for invalid expressions. 

BUGS 
Note that the match, aubatr, length, and Index operators cannot themselves be used as ordi
nary strings. That is, the expression: 

tutorial% expr Index expurgatorloua length 
syntax error 
tutorial% 

generates the 'syntax error' message as shown instead of the value 1 as you might expect. 
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NAME 
eyacc - modified yacc allowing much improved error recovery 

SYNOPSIS 
eyacc ( -v J ( grammar J 

DESCRIPTION 
Egacc is an old version of gacc(l), which produces tables used by the Pascal system and its error 
recovery routines. Egacc fully enumerates test actions in its parser when an error token is in the 
look-ahead set. This prevents the parser from making undesirable reductions when an error 
occurs bet ore the error is detected. The table format is different in eyacc than it was in the old .. 
11acc, as minor changes had been made for efficiency reasons. 

SEE ALSO 
yacc(l) 

BUGS 

118 

Practical LR Error Recovery by Susan L. Graham, Charles B. Haley and W. N. Joy; SIGPLAN 
Conference on Compiler Construction, August 1979. 

Pc and its error recovery routines should be made into a library of routines for the new yacc. 

Last change: 25 April 1983 Sun Release 1.1 

0 

C 

C . 



0 

0 

0 

F77( 1) USER COMMANDS F77( 1) 

NAME 
m - FORTRAN-77 compiler 

SYNOPSIS 
f7'1 ( -c I ( -g I ( -w I ( -p I ( -pg I ( -0 I ( -S I ( -R ) I -fsky ) I -o output 11 -onetrlp J 

[ -u J ( -0 J ( -F J 1-m J 1-R :r J 1-N(qxscnJ nnn} file ••• 

DESCRIPTION 
F77 is the UNIX FORTRAN-77 compiler for translating programs written in the FORTRAN-77 pro
gramming language into executable load modules or relocatable binary programs for subsequent 
loading via the ld(l) linker. In addition to the many Oag arguments (options), /77 accepts several 
types of files: 

Filenames ending in ./ are taken to be FORTRAN-77 source programs; they are compiled, and 
each object program is left in the file in the current directory wh06e name is that of the source 
with .o substituted for ./. Filenames ending in .Fare also taken to be FORTRAN-77 source pro
grams, but they are preprocessed by the C preproce55or (equivalent to a cc -E) before they are 
compiled by the /77 compiler. 

Filenames ending in .r are taken to be Ratfor source programs; these are first transformed by the 
appropriate preprocessor, then compiled by /77. 

In the same way, filenames ending in .c or .8 are taken to be C or a55embly source programs and 
are compiled or assembled, producing a .o file. 

OPTIONS 
The following options have the same meaning as in cc(l). See ld(l) for load-time options. 

-c Suppress loading and produce .o files for each source file. 

-g Produce additional symbol table information for db(l). Also pass the -lg flag to ld(l). 

-w Suppress all warning messages. If the option is -wGG, only FORTRAN-66 compatibility 
warnings are suppressed. 

-Dname-de/ 

-Dname 
Deftne the name to the C preprocessor, as if by '#define'. If no deftnition is given, the 
name is defined as "1". ( .Fsuffix files only). 

-ldir '#include' files whose names do not begin with '/' are always sought first in the directory 
of the file argument, then in directories named in -I options, then in directories on a stan
dard list. ( .F suffix files only). 

-p Prepare object files for profiling, see pro/(1). 

-pg Produce counting code in the manner of -p, but invoke a run-time recording mechanism 
that keeps more extensive statistics and produces a gmon.out file at normal termination. 
An execution profile can then be generated by use of gpro/(1). 

-0 Optimize the object-code. 

-S Compile the named programs, and leave the a55embler-language output on corresponding 
files suffixed .8 (no .o file is created). 

-o output 

-fsky 

Sun Releas, 1.1 

Name the final output file output instead of a.out. 

Generate code which assumes the presence of a SKY floating-point processor board. Pro
grams compiled with this option can only be run in systems that have a SKY board" 
installed. Programs compiled without the -faky option will use the SKY board, but 
won't run as fast as they would if the -fsky option were used. If any part of a program 
is compiled using the -fsky option, you must also use this option when linking with the 
/77 command, since a different set of startup routines is used. 
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FILES 

USER COMMANDS F77( 1) 

The following options are peculiar to /11: 

-lZ On machines which support short integers, make the default integer constants and vari
ables short. (-14 is the standard value of this option). All logical quantities will be short. 

-m Apply the M4 preprocessor to each .r file before transforming it with the Ratfor prepro
cessor. 

-onetrlp 
Compile DO loops that are performed at least once if reached. FORTRAN-77 DO loops are 
not performed at all if the upper limit is smaller than the lower limit. 

-u Make the default type of a variable 'undefined' rather than using the default FORTRAN 
rules. 

-v Print the version number of the compiler, and the name of each pass as it executes. 

-C Compile code to check that subscripts are within declared array bounds. 

-F Apply the C or Ratfor preprocessor to relevant files, put the result in the file with the 
suffix changed to .I, but do not compile. 

-Rz Use the string :i: as a Ratfor option in processing .r flies. 

-Nlqx•cnJ nnn 
Make static tables in the compiler bigger. F77 complains if tables overflow and suggests 
you apply one or more of these ftags. These flags have the following meanings: 

q Maximum number of equivalenced variables. Default is 150 . 

.x Maximum number of external names (common block names, subroutine and func
tion names). Default is 200. 

• Maximum number of statement numbers. Default is 401. 

C Maximum depth of nesting for control statements (for example, DO loops). 
Default is 20. 

n Maximum number of identifiers. Default is 1009. 

-U Do not convert upper case letters to lower case. The default is to convert FORTRAN pro-
grams to lower case except within character string constants. 

Other arguments are taken to be either loader option arguments, or F77-compatible object pro
grams, typically produced by an earlier run, or perhaps libraries of F77-compatible routines. 
These programs, together with the results of any compilations specified, are loaded (in the order 
given) to produce an executable program called a.out. 

file.!fF~scJ 
file.o 
a.out 
./fort!pidJ.! 
/usr/lib/mpassl 
/lib/rt 
/lib/c2 
/lib/cpp 
/usr /lib/libf77.a 
/lib/libc.a 
moo.out 
gmon.out 

input file 
object file 
loaded output 
temporary 
compiler 
pass 2 
optional optimizer 
C preprocessor 
Fortran library 
C library, see section 3 
file produced for analysis by pror(l). 
file produced for analysis by gpror(l). 

SEE ALSO 

120 

FORTRAN Programmer's Guide for the Sun Workstation. 
pr9f(l), gprof(l), cc(l), ld(l), ratfor(l) 
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DIAGNOSTICS 

BUGS 

The diagnostics produced by /77 itself are intended to be selr-explanatory. Occasional messages 
may be produced by the loader. 

The FORTRAN-66 subset or the language has been exercised extensively; the newer features have 
. not. 
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NAME 
false, true - provide- truth values 

SYNOPSIS 
~rue 

fain 
DESCRIPTION 

True and fal,e are usually used in a Bourne shell script. They test tor the appropriate status 
"true" or "false" before running (or tailing to run) a list of commands. 

EXAMPLE 

SEE ALSO 

while false 
do 

command list 
done 

csh(l), sh(l), true(l) 

DIAGNOSTICS 
Fal,e baa exit status nonzero. 

122 Last change: 11 January 1982 Sun Release 1.1 

0 

0 



0 

0 

0 

FILE(l) USER COMMANDS FILE( 1) 

NAME 
file - determine file type 

SYNOPSIS 
ftle file ••• 

DESCRIPTION 
file performs a series of tests on each file in an attempt to determine what its contents are. Ir an 
argument appears to be ASCil, file examines the first 512 bytes and tries to guess its language. 

EXAMPLE 

BUGS 

The example illustrates the use of file on all the files in a specific user's directory: 
%pwd 
/usr /henry /misc 
%la 
bensusan f ortraJJ. .mss messages 
command.list jokes pascal.mss 
counts letters play.mss 

· deuter memos roadmap.mes 
% file • 
bensusan: roff, nroff, or eqn input text 
command.list: roff, nroff, or eqn input text 
counts: ascii text 
deuter: roff, nroff, or eqn input text 
fortran.mss: roff, nroff, or eqn input text 
jokes: directory 
letters: directory 
memos: directory 
messages: directory 
pascal.mss: roff, nroff, or eqn input text 
play.mss: roff, nroff, or eqn input text 
roadmap.mes: roff, nroff, or eqn input text 
romero: roff, nroff, or eqn input text 
squash: directory 
tech.papers: directory 
titles: ascii text 
toolkit.tr: roff, nroff, or eqn input text 
useful.news: directory 
v7.stuff: archive 
window: directory 
% 

romero toolkit.tr 
squash useful.news 
tech.papers v7.stuff 
titles window 

It often makes mistakes. In particular it often suggests that command files are C programs. 

Does not recognize Pascal or LISP. 
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NAME 0 
~nd - find flies 

SYNOPSIS 
flnd pathname-list expression 

DESCRIPTION 

124 

Find recursively descends the directory hierarchy for each pathname in the pathname-list (that is, 
one or more pathnames) seeking flies that match a boolean e:zpreBBion written in the primaries 
given below. In the descriptions, the argument n is used as a decimal integer where + n means 
more than n, -n means less than n, and n means exactly n. 
-name filename 

True if the filename argument matches the current file name. Normal Shell argument 
syntax may be used if escaped (watch out for '(', '?' and '*l 

-perm onum 
True if the file permission flags exactly match the octal number onum (see chmod(l)). 
If onum is prefixed by a minus sign, more flag bits (017777, see stat(2)) become 
significant and the flags are compared: (ftagsEYonum)====onum. 

-type c True ii the type of the file is c, where c is b, ~ d, f or l for block special file, charac
ter special file, directory, plain file, or symbolic link. 

-llnka n True if the file has n links. 

-uaer uname 
True if the file belongs to the user uname (login name or numeric user ID). 

-group gname 
True if the file belongs to group gname (group name or numeric group ID). 

-alze n True if the file is n blocks long {512 bytes per block). 

-lnum n True if the file has inode number n. 

-atlme n True if the file has been accessed in n days. 

-mtlme n True if the file has been modified in n days. 

-exec command 
True if the executed command returns a zero value as exit status. The end of the 
command must be punctuated by an escaped semicolon. A command argument'{}' is 
replaced by the current pathname. 

-ok command 
Like -exec except that the generated command is written on the standard output, 
then the standard input is read and the command executed only upon response y. 

-print Always true; the current pathname is printed. 

-newer file 
True if the current file has been modified more recently than the argument file. 

The primaries may be combined using the following operators (in order of decreasing precedence): 

1) A parenthesized group of primaries and operators (parentheses are special to the Shell and 
must be escaped). 

2) The negation of a primary ('!' is the unary not operator). 

3) Concatenation of primaries (the and operation is implied by the juxtaposition or two pri
maries). 

4) Alternation of primaries ('-o' is the or operator). 
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EXAMPLE 

Fll,ES 

In our local development system, we keep a file called TIMESTAMP in all the manual page direc
tories. Here is how to find all entries that have been updated since TIMESTAMP was created: 

angel% find /uar/man/manl -newer /usr/man/manl/TrM.ESTAM.P -print 
/usr/man/man2 
/usr/man/man2/socket.2 
/usr f man/man2/mmap.2 
angel% 

'fo find all the files called intro.mas starting from the cunent user's directory: 
· angel% find . -name Intro.mu -print 

./manuals/assembler/intro.mss 

./manuals/sun.core/intro.mss 

./manuals/driver.tut/intro.mss 
· ./manuals/use'l8.guide/intro.msa 
./manuals/refman/intro.mss 
. /manuals/sys.manager /intro.mss 
. /manuals/sys.manager /uucp.impl/intro.mss 
. /supplements/ general. works/ unix .introduction /in tro.mss 
./supplements/programming.tools/sccs/intro.mss 
angel% 

To remove all files named 'a.out' or '*.o' that have not been accessed for a week: 
angel% find/\( -name a.out -o -name '*.o' \)-atlme +7 -exec rm'{}' \J 
angel% 

Note that the { } characters must be quoted when using the C shell. 

/etc/passwd 
/etc/group 

SEE ALSO 
sh(l), test(l), fs(5) 

BUGS 
The syntax is painful. 
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NAME 
fmt - simple text formatter 

SYNOPSIS 
fmt j &le ••• ) 

DESCRIPTION 
Fml is a simple text formatter which reads the concatenation of input files (or standard input if 
none are given) and produces on standard output a version of its input with lines as close to 72 
characters long as possible. The spacing at the beginning of the input lines is preserved in the 
output, as are blank lines and interword spacing. 

Fml is meant to format mail messages prior to sending, but may also be useful for other simple 
tasks. For instance, in the vftext editor, the command: 

!}fmt 
reformats a paragraph, making the lines reasonably even length. 

SEE ALSO 

BUGS 

126 

nrofl'(l), mail(l) 

Fml was designed to be simple and fast - for more complex operations, the standard text proc~ 
sors are likely to be more appropriate. · 
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NAME 
fold - fold long lines for finite width output device 

SYNOPSIS 
fold ( -width J I file ••• J 

DESCRIPTION 
Fold is a filter which folds the contents of the specified files, or the standard input if no files are 
specified, breaking the lines to have maximum width width. The default for width is 80. Width 
sJiould be a multiple of 8 if tabs are present, or the tabs should be expanded using ezpand(l) 
b1cfore using /old. 

t:• 

SEEALEfp 
expand(l} 

BUGS 
Folding may not work correctly if underlining is present. 
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NAME 
lpr - print Fortran file 

SYNOPSIS 
fpr 

DESCRIPTION 
Fpr is a filter that transforms files formatted according to Fortran's carriage control conventions 
into files lormatted according to UNIX line printer conventions. 

Fpr copies its input onto its output, replacing the carriage control characters with characters that ·. 
will produce the intended effects when printed using lpr(l). The first character of each line deter
iqines the vertical spacing as lollow1: 

(~lank) one line 

Q two lines 

1 to first line of next page 

+ no advance 

A.. blank line (that is, an empty line) is treated as ii its first character is a blank. A blank that 
appears as a carriage control character is deleted. A zero is changed to a newline. A one is 
changed to a form feed. The effects of a"+" are simulated using backspaces. 

Note that /pr is known as a,a in UNIX System V. 

EXAMPLES 
a.out I lpr I lpr 

lpr < 177.output I lpr 

BUGS 
Results are undefined for input lines longer than 170 characters. 
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NAME 
from - who is my mail from? 

SYNOP~IS 
from ( -esender ) [ user J 

DESCRifTION 
/from prints out the mail header lines in your mailbox file to show you who your mail is from. If 
14,,er is specified, then user's mailbox is examined instead of your own. 

OPTIONS 
-,sender 

' Only display headers for mail sent by sender. 

FILES 
/ ?sr /spool/mail/* 

SEEAL~p 
b(ff(l), mail(l), prmail(l) 
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NAME 
fsplit - split a multi-routine Fortran file into individual files 

SYNOPSIS 
fepllt ( -e efile) ... ( file I 

f 
DESCRIPTION 

Fsplit takes as input either a file or standard input containing Fortran source code. It attempts 
to split the input into separate routine files of the form name.I, where name is the name of the 
program unit (e.g. function, subroutine, block data or program). The name for unnamed block 
data subprograms has the form l,l/cdtaNNN./ where NNN is three digits and a file of this name ·
does not already exist. For unnamed main programs the name has the form mainNNNJ. If there 
is an error in classifying a pl'()gram unit, or if name./ already exists, the program unit will be put 
in a &le of the form zzzNNN./where zzzNNN./does not already exist. 

Normally each subprogram unit is split into a separate file. When the -e option is used, only the 
specified subprogram units are split into separate files. E.g.: 

f split -e readit -e doit prog.f 

will split readit and doit into separate files. 

- DIAGNOSTICS 

BUGS 

If names specified via the -e option are not found, a diagnostic is written to Blandard error. 

Fsplit assumes the subprogram name is on the first noncomment line of the subprogram unit. 
Nonstandard source formats may confuse /split. 

It is hard to use -e for unnamed main programs and block data subprograms since you must 
predict the created Ole name. ~ 

~ 

C 
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NAME 
ftp - file transfer program 

SYNOPSIS 
ftp-( -v ) [ -d ) ( -l ) ( -n ) ( host) 

DESCRIPTION 
Ftp is the user interface to the ARP ANET standard File Transfer Protocol. Ftp transfers files to 
and Crom a remote network site. 

The client host with which ftp is to communicate may be specified on the command line. Ir this is 
done, ftp immediately attempts to establish a connection to an FTP server on that host; other
'Yise, ftp enters its command interpreter and awaits instructions Crom the user. When ftp is await
i"g commands Crom the user, it displays the prompt "ftp>". Ftp recognizes the following com
rqands: 

I' Invoke a shell on the local machine. 

-,cu Set the file transfer type to network ASCII. This is the default type . 
... 

bell Arrange that a bell be sounded after each file transfer command is completed. 

binary Set the file transfer type to support binary hnage transfer. 

bye Terminate the FTP session with the remote server and exit ftp. 
' cd remote-directory 

Change the working directory on the remote machine to remote-directory. 

cloae Terminate the FTP session with the remote server, and return to the command inter
preter. 

delete remote-file 
Delete the file remote-file on the remote machine. 

debug ( debug-value) 
Toggle debugging mode. Ir an optional debug-value is specified it is used to set the debug
ging level. When debugging is on, ftp prints each command sent to the remote machine, 
preceded by the string"->". 

dlr I remote-directory J ( local-file J 
Print a listing of the directory contents in the directory, remote-directory, and, option
ally, placing the output in local-file. Ir no directory is specified, the current working 
directory on the remote machine is used. Ir no local file is specified, output comes to the 
terminal. 

form format 
Set the file transfer form to format. The default format is "file". 

get remote-file ( local•file ) 
Retrieve the remote-file and store it on the local machine. Ir the local file name is not 
specified, it is given the same name it has on the remote machine. The current settings 
tor type, form, mode, and atructure are used while transferring the file. 

help I command I 
Print an informative message about the meaning or command. Ir no argument is given, 
ftp prints a list or the known commands. 

led ( directory] 
Change the working directory on the local machine. It no directory is specified, the user's 
home directory is used. 

la ( remote-directory) ( local-file) 

Sun Release 1.1 

Print an abbreviated listing or the contents or a directory on the remote machine. Ir 
remote-directory is left unspecified, the current working directory is used. Ir no local file 
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is specified, the output is sent to the terminal. 

mode ( mode-name ) 
Set the file transfer mode to mode-name. The default mode is "stream" mode. 

mkdlr director11-name 
Make a directory on the remote machine. 

open host [ porl) 
Establish a connection to the specified hoat FTP server. An optional port number may be 
supplied, in which case, ftp will attempt to contact an FTP server at that port. If the 
auto-login option is on (default), ftp will also attempt to automatically log the user in to 
the FTP sel'Ver (see below) ... 

prompt 
Toggle interactive prompting. Interactive prompting occurs during multiple -file transfers 
to allow the user to selectively retrieve or store files. If prompting is turned off (default), 
any mget or mput will transfer all files. 

put local-file I remote-file) 
Store a local file on the remote machine. If remote-file is left unspecified, the local file 
name is used in naming the remote file. File transfer uses the current settings for t11pe, 
fo.rmat, mode, and atructure. · 

pwd Print the name of the current working directory on the remote machine. 

quit A synonym for bye. 

quotearg1 argt ... 
The arguments speci&ed are sent, verbatim, to the remote FTP server. A single FTP 
reply code is expected in return. 

recv remote-file ( local-file) 
A synonym for get. 

remotehelp I command-name) 
Request help from the remote FTP server. If a command-name is specified it is supplied 
to the server as well. 

rename ( from ) I to ) 
Rename the file from on the remote machine, to the file to. 

rmdlr_ directory-name 
Delete a directory on the remote machine. 

send local-file [ remote-file) 
A synonym for put. 

•tatu• Show the current status of ftp. 

•truct I atruct-name) 
Set the file transfer atructure to atruct-name. By default "stream" structure is used. 

tenex Set t)le file transfer type to that needed to talk to TENEX machines. 

trace Toggle packet tracing. 

type ( type-name) 
Set the file transfer type to type-name. If no type is specified, the current type is printed. 
The default type is network ASCil. 

user user-name I password ) I account ) 
Identify yourself to the remote FTP server. If the password is not specified and the 

0 

0 

server requires it, ftp will prompt the user for it (after disabling local echo). If an account o· 
field is not specified, and the FTP server requires it, the user will be prompted for it. 
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Unless ftp is invoked with "auto-login" disabled, this process is done automatically on ini
tial connection to the FTP server. 

verbose 
Toggle verbose mode. In verbose mode, all responses from the FTP server are displayed 
to the user. In addition, if verbose is on, when a file transfer completes, statistics regard
ing the efficiency or the transfer are reported. By default, verbose is on. 

f I command) 
A synonym for help. 

Command arguments which have imbedded spaces may be quoted with quote(") marks. 

FILE NAMING CONVENTIONS 
Files specified as arguments to ftp commands are processed according to the following rules. 

1) If the file name "" is specifed, the atdln (for reading) or atdout (for writing) is used. 

2) If the first character of the file name is "I", the remainder or the argument is interpreted 
as a shell command. Ftp then forks a shell, using popen(3S) with the argument supplied, 
and reads (writes) from the stdout (stdio). If the shell command includes spaces, the 
argument must be quoted; e.g. "''I Is -It"". A particularly useful example of this mechan
ism is: "dir Jmore". 

3) Failing the above checks, local file names are expanded according to the rules used in the 
c,A(l). (This is not enabled as multiple file transfers are currently not supported.) 

FILE TRANSFER PARAMETERS 
The FTP specification specifies many parameters which may affect a file transfer. The type may 
be one of "ascii", "image" (binary), "ebcdic", and "local byte size" {for PDP-lO's and PDP-20's 
mostly). Ftp supports the ascii and image types of file transfer. 

Ftp supports only the default values for the remaining file transfer parameters: mode, form, and 
,truct. 

OPTIONS 

BUGS 

Options may be specified at the command line, or to the command interpreter. 

-v show all responses from the remote server, as well as report on data transfer statistics. 

-n do not attempt "auto-login" upon initial connection. If auto-login is enabled, ftp checks 
the .netrc file in the user's home directory for an entry describing an account on the 
remote machine. If no entry exists, ftp uses the login name on the local machine as the 
user identity on the remote machine, and prompts for a password and, optionally, an 
account with which to login. 

-l tum on interactive prompting during mutliple file transfers (unimplemented). 

-d enable debugging. 

Many FTP server implementations do not support experimental operations such as print working 
directory. Aborting a file transfer does not work right; if one attempts this the local ftp will likely 
have to be killed by hand. VAX sites running the BBN FTP server appear to ignore the PORT 
command while indicating complicity; this locks up all file transfers. 
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NAME 
gcore - get core images of r.unning processes 

SYNOPSIS 
~core process-id ••• 

DESCRIPTION 

GCORE(l) 

Gcore creates a core image of each specified process. Such an image can be used with adb(l) or 

FILES 

BUGS 

134 

dbz(l). 

core;< process-id> core images 

Paging activity .that occurs while gcore is running may cause the program to become confused. 
For best results, the desired processes should be stopped. 
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NAME 
get - get a version of an SCCS &le 

SYNOPSIS 
/uar /aces/get [ -• sm J [ -c cutoff I [ -l llat I [ -x llat I [ -a seq-no. I I -k 11 -e I [ -1 IP 111 
-pJ 
I -m I ( -n 11 -• I ( -b I ( -g I ( -t I &le ••• 

DESCRIPTION 
Get generates an ASCII text &le from each named SCCS file according to the specified option. 
Arguments may be specified in any order, options apply to all named SCCS files. If a directory is 
named, get behaves as though each &le in the directory were specified as a named file, except that 
non-SCCS files (last component of the path name does not begin with a.) and unreadable files are 
sflently ignored. If a name of - is given, the standard input is read; each line of the standard 
i!Jput is taken to be the name of an SCCS &le to be processed. Again, non-SCCS files and unread
a~le files are silently ignored. 

The generated text is normally written into a file called the g-file whose name is derived from the 
SCCS file name by si~ply removing the leading a.; (see also FILES, below). 

OPTIONS 
Options are explained below as though only one SCCS &le is to be processed, but the effects of any 
option argument applies independently to each named file. 

-r SID The SCCS /Dentification string (SID) of the version (delta) or an secs file to be retrieved. 
Table 1 below shows, for the most useful cases, what version of an SCCS file is retrieved 
(as well as the SID of the version to be eventually created by delta(l) if the -e option is 
also used), as a function of the SID specified. 

-cculoff 
Cutoff date-time, in the form: YY(MM(DD(HH(MM(SSIJJJ) 

No changes (deltas) to the SCCS &le which were created after the specified cutoff date
time are included in the generated ASCil text file. Units omitted from the date-time 
default to -their maximum p08sible values; that is, -c7602 is equivalent to 
-c760118136060. Any number of non-numeric characters may separate the various 2 
digit pieces of the cutoff date-time. This feature allows one to specify a cutoff date in the 
form: -c77 /1/1 O:HaH. Note that this implies that one may use the %E% and %U% 
identification keywords. 

-e This get is for editing or making a change (delta) to the SCCS 81e via a subsequent use of 
delta(l). A /uar/acca/get -e applied to a particular version (SID) of the SCCS file 
prevents further /uar/acca/get -e commands on the same SID until delta is run or the J 
(joint edit) flag is set in the SCCS file (see admin(l)). Concurrent use of 
/uar/acca/get -e for different SIDs is always allowed. 

If the g-file generated by a /usr/scca/get -e is accidentally ruined in the process of 
editing it, it may be regenerated by re-running a get with the -k option in place of the 
-e option. 

· SCCS file protection specified via the ceiling, floor, and authorized user list stored in the 
SCCS file (see admin(l)) are enforced when the -e option is used. 

-b Used with the -e option to indicate that the new delta should have an SID in a new 
branch as shown in Table 1. This option is ignored if the b flag is not present in the file 
(see admin(l)) or if the retrieved delta is not a leaf delta. (A leaf delta is one that has no 
successors on the SCCS file tree.) 
Note: A branch delta may always be created from a non-leaf delta. 

-lliat A liBt of deltas to be Included (forced to be applied) in the creation of the generated file. 
The list has the following syntax: 
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<list> ::= <range> I <list> , <range> 
<range> ::= SID I SID - SID 

SID, the SCCS Identification of a delta, may be in any form shown in the 'SID Specified' 
column of Table 1. Partial SIDs are interpreted as shown in the 'SID Retrieved' column 
of Table 1. 

-x liat A liat of deltas to be excluded (forced not to be applied) in the creation of the generated 
· file. See the -1 option for the liat format. 

-k Suppress replacement of identification keywords (see below) in the retrieved text by their · 
value. The -k option is implied by the -e option. 

-11 p J Write a delta summary into an I-file. If -Ip is used, the delta summary is written on the 
standard output and the I-file is not created. See FILES for the format of the I-file. 

-p Write the text retrieved from the SCCS file to the standard output. No 1-file is created.' 
All output which normally goes to the standard output goes to the standard error file 
instead, unless the-• option is used, in which case it disappears. 

-a Suppress all output normally written on the standard output. However, fatal error mes
sages (which always go to the standard error file) remain unaffected. 

-m Precede each text line retrieved from the SCCS file with the SID of the delta that inserted 
the text line in the SCCS file. The format is: SID, followed by a horizontal tab, followed 
by the text line. 

-n 

-· 

Precede each generated text line with the %M% identification keyword value (see below). 
The format is: %M% value, followed by a horizontal tab, followed by the text line. 
When both the -m and -n options are used, the format is: %M% value, followed by a 
horizontal tab, followed by the -m option generated format. 

Do not actually retrieve text from the SCCS file. It is primarily used to generate an I-file, 
or to verify the existence of a particular SID. 

-t Access the most recently created ('top') delta in a given release (for example, -rt), or 
release and level (for example, -rt.I). 

-a aeq-no. 
The delta sequence number of the SCCS file delta (version) to be retrieved (see accafile(5)). 
This option is used by the comb(l) command; it is not a generally useful option, and users 
should not use it. If both the -I' and -a options are specified, the -a option is used. 
Care should be taken when using the -a option in conjunction with the -e option, as the 
SID of the delta to be created may not be what one expects. The -r option can be used 
with the -a and -e options to control the naming of the SID of the delta to be created. 

For each file processed, get responds (on the standard output) with the SID being accessed and 
with the number of lines retrieved from the SCCS &le. 

If the -e option is used, the SID of the delta to be made appears after the SID accessed and before 
the number of lines generated. Ir there is more than one named file or if a directory or standard 
input is named, each file name is printed (preceded by a new-line) before it is processed. If the -1 
option is used included deltas are listed following the notation 'Included'; if the -x option is used, 
excluded deltas are listed following the notation 'Excluded'. 
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TABLE 1. Determination of SCCS Identification String 

SID* -b Option Other SID SID of Delta 
Specified Usedt Conditions Retrieved to be Created 
noneJ no R defaults to mR mR.mL mR.(mL+l) 

noneJ yea R defaults to mR mR.mL mR.mL.(mB+ 1).1 
R DO R >mR mR.mL R.1••• 

R DO R=mR mR.mL mR.(mL+l) 

R yes R >mR mR.mL mR.mL.(mB+ 1).1 

R yea R=mR mR.mL mR.mL.(mB+ 1).1 

R R < mR and hR.mL** hR.mL.(mB+ 1).1 
R does not exist 

R Trunk succ.# R.mL R.mL.(mB+ 1).1 
in release > R 
and R exists 

R.L DO No trunk succ. R.L R.(L+ 1) 

R.L yea No trunk succ. R.L R.L.(mB+ 1).1 

R.L Trunk succ. R.L R.L.(mB+ 1).1 
in release > R 

R.L.B DO No branch succ. R.L.B.mS R.L.B.(mS+ 1) 

RL.B yes No branch succ. R.L.B.mS RL.(mB+ 1).1 
R.L.B.S no No branch succ. R.L.B.S R.L.B.(S+ 1) 

R.L.B.S yes No branch succ. R.L.B.S R.L.(mB+ 1).1 

R.L.B.S Branch succ. R.L.B.S R.L.(mB+ 1).1 

• 'R', 'L', 'B', a.nd 'S' are the 'release', 'level', 'branch', and 'sequence' components of the 
SID, respectively; 'm' means 'maximum'. Thus, for example, 'R.mL' means 'the max-
imum level number within release R'; 'R.L.(mB+ 1).1' means 'the first sequence number 
on the new branch (that is, maximum branch number plus one) of level L within release 
R'. Note that if the SID specified is of the form 'R.L', 'R.L.B', or 'R.L.B.S', each of the 
specified components mud exist . 

•• 'hR' is the highest eziating release that is lower than the specified, nonezistent, release R . 
••• Forces creation of the first delta in a new release. 

* Successor. 
t The -b option is effective only if the b ftag (see admin(l)) is present in the file. An entry 

of- means 'irrelevant'. 

* This case applies if the d (default SID) ftag is not present in the file. If the d ftag ia 
present in the file, the SID obtained from the d flag is interpreted as if it had been 
specified on the command line. Thus, one of the other cases in this table applies. 

IDENTIFICATION KEYWORDS 
Identifying information is inserted into the text retrieved from the SCCS file by replacing 
identification ke11wortl11 with their value wherever they occur. The following keywords may be 
used in· the text stored in an SCCS file:· 
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. ~::%d M:.~~":ame: either the value or the m flag in the file (see admin(l)), or if absent, the o-
name or the SCCS file with the leading •• removed. 

E
l% secs identification {SID) (%R%.%L%.%B%.%S%) or the retrieved text. 
R% Release. 
L% Level. 

5B% Branch. 
ff 8% Sequence. 
,t;D% Current date (YY/MM/DD). 
'-'_ -~ Current date (MM/DD/YY). 
~.a.,,., Current time (IUl:MM:SS). 
%E% Date newest applied delta was created (YY/MM/DD). 
%G% Date newest applied delta was created (MM/DD/YY). 
%U% Time newest applied delta was created (IUl:MM:SS). 
%Y% Module type: value or the t flag in the SCCS file (see admin(l)). 
'f;F% SCCS file name. 
%P% Fully qualified SCCS file name. 
%Q% The value or the q flag in the file (see admin(l)). 
%C% Current line number. This keyword is intended for identifying messages output by the 

program such as 'this shouldn't have happened' type errors. It is not intended to be 
used on every line to provide sequence numbers. 

%Z% The 4-character string 0(#) recognizable by wAat(l). 
%W% A shorthand notation for constructing wAat(l) strings for UNIX program files. %W% == 

%Z%%M%<horizonta1-tab>%I% 
%A% Another shorthand notation for constructing wAat(l) strings for non-UNIX program files. 

%A% =- %Z%%Y% %M% %I%%Z% 

Several auxiliary files may be created by gel, These flies are known generically as the g-fiJe, l-fiJe, 
p-fiJe, and z-file. The letter before the hyphen is called the tag. An auxiliary file name is formed 
from the SCCS file name: the last component or all SCCS file names must be or the form 
a.module-name, the auxiliary files are named by replacing the leading• with the tag. The g-file is 
an exception to this scheme: the g-file is named by removing the •· prefix. For example, a.xya.e, 
the auxiliary file names would be xya.e, 1.xya.e, p.xya.e, and a.xya.e, respectively. 

The g-fiJe, which contains the generated text, is created in the current directory (unless the -p 
option is used). A g-file is created in all cases, whether or not any lines of text were generated by 
the get. It is owned by the real user. Ir the -k option is used or implied its mode is 644; other
wise its mode is 444. Only the real user need have write permission in the current directory. 

The l-fiJe contains a table showing which deltas were applied in generating the retrieved text. 
The I-file is created in. the current directory if the -1 option is used; its mode is 444 and it is 
owned by the real user. Only the real user need have write permission in the current directory. 

Lines in the I-file have the following format: 

a. A blank character if the delta was applied; 
• otherwise. 

b. A blank character if the delta was applied or wasn't applied and ignored; 
• if the delta wasn't applied and wasn't ignored. 

c. A code indicating a 'special' reason why the delta was or was not applied: 
'I': Included. 
'X': Excluded. 
'C': Cut off (by a -e option). 

d. Blank. 

0 

e. SCCS identification (SID). 

0
_ 

f. Tab character. 
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g. 
h. 

Date and time (in the form YY/MM/DD HH:MM:SS) of creation. 
Blank. 

i. Login name of person who created delta. 

The comments and MR data follow on subsequent lines, indented one horizontal tab char
acter. A blank line terminates each entry. 

The p-ftle passes information resulting from a /uar/accs/get -e along to delta. Its contents are 
also used to prevent a subsequent execution of a /uar/acca/get -e for the same SID until delta 
is executed or the joint edit flag, J, (see admin(l)) is set in the SCCS file. The p-file is created in 
the directory containing the SCCS file and the effective user must have write permission in that 
directory. Its mode is 644 and it is owned by the effective user. The format of the p-file is: the 
gotten SID, followed by a blank, followed by the SID that the new delta will have when it is made, 
fpllowed by a blank, followed by the login name of the real user, followed by a blank, followed by 
tbe date-time the get was executed, followed by a blank and the -1 option if it was present, fol
l~wed by a blank and the -x option if it was present, followed by a new-line. There can be an 
a,bitrary number of lines in the p-ftle at any time; no two lines can have the same new delta SID. 

'JNie z-file serves as a lock-out mechanism against simultaneous updates. Its contents are the 
bjbary (2 bytes) process ID of the command (that is, get) that created it. The z-file is created in 
tbe directory containing the SCCS file for the duration of get. The same protection restrictions as 
those for the p-file apply for the z-file. The z-file is created mode 444. 

SEE ALSO 
sccs(l), admin(l), delta(l), help(l), prs(l), what(l), sccsftle(5). 
Source Code Control S11atem in Programming Toola for the Sun Workatation. 

DIAGNOSTICS 

BUGS 
Use help(l) for explanations. 

If the effective user has write permission (either explicitly or implicitly) in the directory contain
ing the SCCS files, but the real user doesn't, only one file may be named when the -e option is 
used. 
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NAME 
gprof - display call graph profile data 

SYNOPSIS 
_ gprof ( -a ] ( -b ] ( -c ] ( -e name ] ( -E name ] ( -f name ) ( -F name J ( --9 ) ( -• J 

( a.out ( gm on.out ••• I ] 
DESCRIPTION 

gpro/ produces an execution profile of C, Pascal, or Fortran77 programs. The effect of called rou
tines is incorporated in the profile of each caller. The profile data is taken from the call graph 
profile file (gmon.out default) which is created by programs compiled with the -pg option of cc, 

i
c, and /77. That option also links in versions of the library routines which are compiled for 
rofiling. The symbol table in the named object file (a.out default) is read and correlated with 
Jie call graph profile file. If more than one profile file is specified, the gprof output shows the sum 
f the profile information in the given profile files. 

lliirst, a Oat profile is given, similar to that provided by pro/(1). This listing gives the total execu
tJon times and call counts for each of the functions in the program, sorted by decreasing time. 

?If ext, these times are propagated along the edges of the call graph. Cycles are discovered, and 
calls into a cycle are made to share the time or the cycle. A second listing shows the functions 
sorted according to the time they represent including the time of their call graph descendents. 
Below each function entry is shown its (direct) call graph children, and how their times are pro
pagated to this function. A similar display above the function shows how this function's time and 
the time or its descendents is propagated to its (direct) call graph parents. 

Cycles are also shown, with an entry for the cycle as a whole and a listing of the members or the 
cycle and their contributions to the time and call counts of the cycle. 

OPTIONS 
-a suppresses th'ifprinting of statically declared functions. If this option is given, all relevant 

information about the static function (for instance, time samples, calls to other functions, 
calls from other functions) belongs to the function loaded just before the static function 
in the a.out file. 

-~ display a description of each field in the profile. 

-c the static call graph or the program is discovered by a heuristic which examines the text 
space of the object file. Static-only parents or children are indicated with call counts or 
o. 

-e name 
suppresses the printing or the graph profile entry for routine name and all its descendants 
(unless they have other ancestors that aren't suppressed). More than one -e option may 
be given. Only one name may be given with each -e option. 

-E name 
suppresses the printing of the graph profile entry for routine name (and its descendants) 
as -e, above, and also excludes the time spent in name (and its descendants) from the 
total and percentage time computations. (For example, -E mcount -E mcleanup is the 
default.) 

-t name 
prints the graph profile entry or only the specified routine name and its descendants. 
More than one -t option may be given. Only one name may be given with each -f 
option. 

-F name 

0 

0 

prints the graph profile entry of only the routine name and its descendants (as -f, above) 

0 and also uses only the times or the printed routines in total time and percentage compu-
tations. More than one -F option may be given. Only one name may be given with each 
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FILES 

-• 

-• 

-F option. The -F option overrides the -E option. 

a profile file gmon.,um is produced which represents the sum of the profile information in 
all the specified profile files. This summary profile file may be given to subsequent execu
tions of gprof (probably also with a-•) to accumulate profile data across several runs of 
an a.out file. 

displays routines which have zero usage (as indicated by call counts and accumulated 
time). This is useful in conjunction with the -c option for discovering which routines 
were never called. 

1,out the namelist and text space. 
4,non.oul dynamic call graph and profile. 

SEEAL i
on.Bum summarized dynamic call graph and profile. 

BUGS 

nitor(3), profil(2), cc(l), prof(l) 
aham, S.L., Kessler, P.B., McKusick, M.K., 

"gprof: A Call Graph Execution Profiler", 
Proceeding, of the SIGPLAN '8!! Sympoaium on Compiler Construction, 
SIGPLAN Notices, Vol. 17, No. 6, pp. 1~126, June 1082. 

Beware of quantization enors. The granularity of the sampling is shown, but remains statistical 
at best. We assume that the time for each execution of a function can be expressed by the total 
time for the function divided by the number of times the function is called. Thus the time pro
pagated along the call graph arcs to parents of that function is directly proportional to the 
number of times that arc is traversed. 

Parents which are not themselves profiled will have the time of their profiled children propagated 
to them, but they will appear to be spontaneously invoked in the call graph listing, and will not 
have their time propagated further. Similarly, signal catchers, even though profiled, will appear 
to be spontaneous (although for more obscure reasons). Any profiled children of signal catchers 
should have their times propagated properly, unless the signal catcher was invoked during the 
execution of the profiling routine, in which case all is lost. 

The profiled program must call ezit(2) or return normally for the profiling information to be saved 
in the gmon.out file. 
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NAME 
Jraph - draw, a graph 

SYNOPSIS 
,raph I -a ,pacing I ,tart J J I -b ) I -c ,tring J I -g grid,tgle J I -1 label J 
· ( -m connectmode ) I -e ) I -x ( 1 J lower I upper I ,pacing J 11 
· ( -y 11 ) lower I upper ( ,pacing ) ) ) I -h fraction J I -w fraction J [ -r fraction J 

I -u fraction J I -t J ••• 

DESCR.JfTION 
Graph with no options takes pairs of numbers from the standard input as abscissas.and ordinates 
of a graph. Successive points are. connected by straight lines. The graph is encoded on the stan~ 
dard output for display by the plot(lG) filters. 

If the coordinates of a point are followed by a nonnumeric string, that string is printed as a label 
beginning on the point. Labels may be surrounded with quotes" ••• ", in which case they may be 
empty or contain blanks and numbers; labels never contain newlines. 

A legend indicating grid range is produced with a grid unless the -e option is present. 

OPTIONS 
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Each option is recognized as a separate argument. 

-a ,pacing I ,tart I 
Supply absci1111as automatically (they are mi88ing from the input); ,pacing is the spacing 
(default 1). ,tart is the starting point for automatic abscissas (default O or lower limit 
given by -x ). 

-b Break (disconnect) the graph after each label in the input. 

-c ,tring 
String is the default label for each point. 

-g gridstgle 
Grid,tgle is the grid style: 0 no grid, I frame with ticks, 2 full grid (default). 

-1 label is label for graph. 

-m connectmode 
is mode (style) of connecting lines: 0 disconnected, 1 connected (default). Some devices 
give distinguishable line styles for other small integers. 

-e Save screen, don't erase before plotting. 

-x [ I I lower [ upper I ,pacing 11 
If 1 is present, z axis is logarithmic. lowerandupper are lower (and upper) z limits. spac
ing, it present, is grid spacing on z axis. Normally these quantities are determined 
automatically. 

-y 11) lower I upper I 1pacing J J 
If 1 is present, 11 axis is logarithmic. lowerandupper are lower (and upper) 11 limits. ,pac
ing, ii present, is grid spacing on 11 axis. Normally these quantities are determined 
automatically. 

-h fraction 
is fraction of space for height. 

-w fraction 
is fraction or space tor width. 

-r fraction 
is fraction or space to move right before plotting. 

-u fraction 
is fraction of space to move up before plotting. 

Last change: 1 June 1983 8nn RPIP~.: .. 1 1 

0 

0 

0 



0 

0 

0 

GRAPH(lG) USER COMMANDS GRAPH(lG) 

-t Transpose horizontal and vertical axes. (Option -x now applies to the vertical axis.) 

If a specified lower limit exceeds the upper limit, the ax.is is reversed. 

SEE ALSO 

BUGS 
spline(lG), plot(lG) 

Graph stores all points internally and drops those for which there isn't room. 
Segments that run out of bounds are dropped, not windowed. 
iogarithmic ax.es may not be reversed. 
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NAME 
grep, egrep, fgrep - search a &le for a pattern 

SYNOPSIS 
grep ( -v ) ( -c J I -1 J I -n J ( -b J ( -1 J I -• J 1-w J I -e ezpre,,ion J expression ( &le J ••• 

egrep ( -v J ( -c J I -1 J ( -n J ( -b 11-• I I -e ezpre11ion 11-ffile J I expression I I &le I ... 
fgrep ( -v 11 -x I ( -c I ( -,l I ( -n I ( -b ) ( -1 I ( -• ) ( -e ezpre1Bion ) ( -tfile ) 

I strings ) I file ) ••• 

DESCRIPTION 
Pommands of the grep family search the input file, (standard input default) for lines matching a 
pattern. Normally, each line found is copied to the standard output. Grep patterns are limited 
regular expressions in the style of ez(l). Egrep patterns are full regular expressions including 
alternation. Fgrep searches for lines that contain one of the (newline-separated) ,tring,. Fgrep 
patterns are fixed strings ....., no regular expression metacharacters are supported. 

In general, egrep is the fastest of these programs. 

Take care when using the characters $ • ( A I ( ) and \ in the ezpre11ion as these characters are 
also meaningful to the Shell. Enclose the entire ezpre11ion argument in single quotes • • if you 
need any of the above special characters in the ezpre11ion. 

When any of the grep utilities is applied to more than one input &le, the name of the &le is 
displayed preceding each line which matches the pattem. The filename is not displayed when 
processing a single &le, so if you actually want the filename to appear, use /tleu/nuU as a second 
&le in the list. 

OPTIONS 
-v 
-x 

Invert the search to only display lines that do not match. 

Display only those lines which match exactly - that is, only lines which match in their 
entirety (fgrep only). 

-c Display a count of matching lines. 

-1 List the names of files with matching lines (once) separated by newlines. 

-n Precede each line by its relative line number in the file. 

-b Precede each line by the block number on which it was found. This is sometimes useful 
in locating disk block numbers by context. 

-I Ignore the case of letters in making comparisons - that is, upper and lower case are con
sidered identical. This applies to grep and f grep only. 

-• Work silently, that is, display nothing except error messages. This is useful for checking 
the error status. 

-w search for the expression as a word as if surrounded by '\<' and '\>', see ez(l). grep 
only. 

-e ezpre11ion 
. Same as a simple ezpre11ion argument, but useful when the ezpression begins with a -. 

-t file Take the regular expression ( egrep) or string list (lgrep) from file. 

REGULAR EXPRESSIONS 

144 

In the following description 'character' excludes newline: 

\ Is an escape character: \ followed by any single character other than newline matches 
that character. 

Anchored match: matches the beginning of a line. 

• Anchored match: matches the end of a line. 
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• (period) matches any character . 

o Where c is any single character not otherwise endowed with special meaning matches that 
character. 

[ Btring J 
' Character class: match any single character from string. Ranges or ASCII character codes 

,i1 

• 

may be abbreviated as in 'a-z0-0'. A J may occur only as the first character or the string. 
A literal - must be placed where it can't be mistaken as a range indicator. A A 

( circumftex) character immediately after the open bracket negates the sense or the charac
ter class, that is, the pattern matches any character ezcept those in the character class. 

Closure: a regular expression followed by an • (asterisk) matches a sequence or O or more 
matches or the regular expression. 

+ Closure: a regular expression followed by a + (plus) matches a sequence or 1 or more 
matches or the regular expression. 

f Closure: a regular expression followed by a! (question mark) matches a sequence or O or 1 
matches or the regular expression. 

cqncatenation 
Two regular expressions concatenated match a match or the first followed by a match or 
the second. 

Alternation: two regular expressions separated by I or newline match either a match for 
the first or a match for the second ( egrep only). 

() A regular expresnion enclosed in parentheses matches a match for the regular expression. 

The order or precedence or operators at the same parenthesis level is [ J (character classes), then 
• + f (closures), then concatenation, then I (alternation) and newline. 

EXAMPLES 
Search a Ole for a fixed string using / grep: 

% fgrep Intro /uer/man/mana/•.a• 

L~k for character classes using grep: 

% srep '[1·8]([CJMSNX))' /uer/man/manl/*.1 
Lqok for alternative patterns using egrep: 

% egrep '(SaUy!Fred) (Smlth!Jones!Parker)' telephone.U.t 

Tq get the filename displayed when only processing a single file, use / dev/ null as the second file in 
t~f list: 

J % srep 'Sally Parker' telephone.U.t /dev/null 

SEEALSQ 
ex(l), sed(l), sh(l) 

DIAGNOSTICS 

BUGS 

Exit status is O it any matches are round, 1 if none, 2 for syntax errors or inaccessible files. 

Lines are limited to 256 characters; longer lines are truncated. 

Ideally there should be only one grep, but for historical reasons there are three different versions 
each with a slightly different set of options and syntaxes. 
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NAME 
groups - show group memberships 

SYNOPSIS 
,ro11pa 

DESCR.IPTION 
(}roupa displays the· groups to which you belong. Each user belongs to a group specified in the 
passwo1d file / etc/ passwd and possibly to other g1oups as specified in the file /etc/group. If you do 
pot own a file but belong to the group which it is owned· by then you a,e g,anted group acce88 to 
~~e file. 
When -a new file is created it is given the group of the containu,g directoey. 

SEE ALSO 
setgroups.(2) 

FILES 
/etc/pMSwd, /etc/group 
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NAME 
head - display first few lines of specified files 

SYNOPSIS 
bead I -count) r file ••• J 

DESCRIPTION 
Head copies the first count lines or the specified file(s), or or the standard input if no filename is 
given, to the standard output. The default value or count is 10 lines. 

When more than one file is specified, head places a marker at &he start of each file which looks 

l~ke: 
==> filename <== 

1hus, a common way to display a set or short files, identifying each one, is: 
q, gaia% head -0000 fllel fllel ••• 

SEE ALSO 

gaia% head -4 /u1r/man/manl/{cat,head,tall}.l 
==> /usr/man/manl/cat.1 <== 
.TH CAT 1 "2 June rn83" 
.SH NAME 
cat - concatenate and display 
.SH SYNOPSIS 

· ==> /usr/man/manl/bead.l <== 
.TH HEAD 1 "2•1 August rn83" 
.SH NAME 
head - display first few lines or specified files 
.SH SYNOPSIS 

====> /usr/man/manl/tail.1 <=== 
.TH TAR, 1 "'IT April 1983" 
.SHNAME ~. 
tail - display the last part or a file 
.SH SYNOPSIS 

more(l), tail(l), cat(l) 
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NAME 
help - ask for help 

SYNOPSIS 
/usr/scca/help [args) 

DESCRIPTION 

FILES 

Help finds information to explain a message from a command or explain the use of a command. 
Zero or more arguments may be supplied. Ir no arguments are given, help will prompt for one. 

The arguments may be either message numbers (which normally appear in parentheses following 
messages) or command names, of one of the following types: 

type 1 Begins with non-numerics, ends in numerics. The non-numeric prefix is 
usually an abbreviation for the program or set of routines which produced 
the message (for example, geO, for message 6 from the get command}. 

type 2 

type 3 

Does not contain numerics (as a command, such as get) 

Is all numeric (for example, tlt) 
The response or the program will be the explanatory information related to the argument, ii there 
is any. 

When all else fails, try /uar/accs/help •tuck. 

/usr /lib/help directory containing Oles of mel!Sage text. 

DIAGNOSTICS 
Use help(l) for explanations. 
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NAME 
hostid - print identifier or current host system 

SYNOPSIS 
hoatld 

DESCRIPTION 
The hostid command prints the identifier or the current host in hex. This numeric value is unique 
acro88 all hosts. 

SEE ALSO 
gethostid( 2) 
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NAME 
· hostname - set or print name of current host system 

SYNOPSIS 
hoetname I nameofhost J 

DES0Jl1PTION ··· 
The Ao•lnome command prints the name of the current host, as given before the "login" prompt. 
: The super-user can set the hostname by giving an argument; this is usually done in the startup 
script /etc/re.local. 

SEE~SO 
rethostname(2), sethostname(2) 
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NAME 
indent - indent and format C program source 

SYNOPSIS 
Indent input [ output J [ ftaga J 

DESCRIPTION 
Indent is intended primarily as a C program formatter. Specifically, indent will: 

• indent code lines 

• align comments 

• insert spaces around operators- where necessary 

• break up declaration lists as in "int a,b,c;". 

Indent will not break up long statements to make them fit within the maximum line length, but it 
will flag lines that are too long. Lines will be broken so that each statement starts a new line, 
and braces will appear alone on a line. (See the -br option to inhibit this.) Also, an attempt is 
made to line up identifiers in declarations. 

The ftaga which can be specified follow. They may appear before or after the fl.le names. If the 
output file is omitted, the formatted file will be written back into input and a "backup" copy of 
input will be written in the current directory. If input is named "/blah/blah/fl.le", the backup fl.le 
will be named ".Bille". Ir output is specified, indent checks to make sure it is different from input. 

The following Bags may be used to control the formatting style imposed by indent. 

-lnnn Maximum length of an output line. The default is 75. 

-cnnn The column in which comments will start. The default is 33. 

-cdnnn The column in which comments on declarations will start. The default is for these 
comments to start in the same column as other comments. 

-lnnn The numbei"c>f spaces for one indentation level. The default is 4. 

-dJ,-ndJ -dJ will cause declarations to be left justified. -ndJ will cause them to be indented the 
same as code. The default is -ndJ. 

-v,-nv -v turn, on "verbote" mode, -nv turns it off. When in verbose mode, indent will 
report when it splits one line of input into two or more lines of output, and it will give 
some size statistics at completion. The default is -nv. 

-bc,-nbc If -be is specified, then a newline will be forced after each comma in a declaration. 
-nbc will t.urn off this option. The default is -be. 

-dnnn This option controls the placement of comments which are not to the right of code. 
Specifying -di means that such comments will be placed two indentation levels to the 
left of code. The default -dO lines up these comments with the code. See the section 
on comment indentation below. 

-br ,-bl Specifying :.:bl will cause complex statements to be lined up like this: 

Sun Release 1.1 

if( ... ) 
{ 

code 
} 

Specifying -br (the default) will make them look like this: 
if( ... ) { 

code··· 
} 
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You m11,y set up your own "profile" or deraults to indent by creating the file ".indent.pro" in your 0 
login directory and including whatever switches you like. Ir indent is run and a profile file exists, 
then it is read to set up the program's defaults. Switches on the command line, though, will 
always override profile switches. The profile file must be a single line or not more than 127 char-
acters. The switches should be separated on the line by spaces or tabs. 

Multi-line expressions 
Indent will not break up complicated expressions that extend over multiple lines, but it will usu
ally correctly indent, such expressions which have already been broken up. Such an expression 
might end up looking like this: · 

x-

); 

Comments 

(Arbitrary parenthesized expression) 

+ 
( 

) 

(Parenthesized expression) 
• 
(Parenthesized expression) 

Indent recognizes rour kinds or comments. They are: straight text, "box" comments, UNIX-style 
comments, and comments that should be passed through unchanged. The action taken with these 
various· types are as follows: 

"Boz" comment,, Indent assumes that any comment with a dash immediately after the start or o-, ' 
comment (i.e. "/*-") is a comment surrounded by a box or stars. Each line or such a comment 
will be lert unchanged, except that the first non-blank character or each successive line will be 
lined up with the beginning slash or the first line. Box comments will be indented (see below). 
11Uniz-st11le" comment,. This is the type or section header which is used extensively in the UNIX 
system source. Ir the start or comment (" /*") appears on a line by itself, indent assumes that it 
is a UNIX-style comll).{'_Dt. These will be treated similarly to box comments, except the first non-
blank character on each line will be lined up with the '*' or the "/*". 
Unchanged comment,. Any comment which starts in column 1 will be lert completely unchanged. 
This is intended primarily for documentation header pages. The check for unchanged comments 
is made before the check for UNIX-style comments. 

Straight tezt. All other comments are treated as straight text. Indent will fit as many words 
(separated by blanks, tabs, or newlines) on a line as possible. Straight text comments will be 
indented. 

Comment Indentation 

Box, UNIX-style, and straight text comments may be indented. Ir a comment is on a line with 
code it will be started in the "comment column", which is set by the -cnnn command line 
parameter. Otherwise, the comment will be started at nnn indentation levels less than where 
code is currently being placed, where nnn is specified by the -dnnn command line parameter. 
(Indented comments will never be placed in column 1.) Ir the code on a line extends past the com
ment column, the comment will be moved to the next line. 

DIAGNOSTICS 
Diagnostic error messages, mostly to tell that a text line has been broken or is too long for the 
output line. 

0 
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0 FILES 
.indent.pro profile fl.le 

BUGS 
Does not know how to format "long" declarations. 

0 

0 
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NAME 
indxbib - make inverted index to a bibliography 
lookbib - find references in a bibliography 

SYNOPSIS 
lndxblb database 
lookblb database 

DESCRIPTION 

FILES 

lndzl,il, makes an inverted index to the named datda,e, (or files) for use by loo.Hi6(1) and 
re/er(l). These files contain bibliographic references (or other kinds or information) separated by 
blank lines. 

A bibliographic refer~nce is a set of lines, constituting fields of bibliographic information. Each 
field starts on a line beginning with a "%", followed by a key-letter, then a blank, and finally the 
contents of the field, which may continue until the next line starting with "%". 
Jndzbil, is a shell script that calls /usr/lib/refer/mkey and /usr/lib/refer/inv. The first program, 
mke11, truncates words to 6 characters, and maps upper case to lower case. It also discards words 
shorter than 3 characters, words among the 100 most common English words, and numbers 
(dates) < 1000 or > 2000. These parameters can be changed; see page 4 of the Refer document 
by Mike Lesk. The second program, inv, creates an entry file (.ia), a posting file (.ib), and a tag 
file (.ic), all in the working directory. 

L ookbih uses an inverted index made by indzhil, to flnd sets of bibliographic references. It reads 
keywords typed after the ">" prompt on the terminal, and retrieves records containing all these 
keywords. If nothing matches, nothing is returned except another">" prompt. 

It is possible to search multiple databases, as long as t~ey have a common index made by indzhib. 
In that case, only the first argument :given to indzl,il, is specified to lookhib. 

It lookbib does not find the index files (the .i!abc) files}, it looks for a reference file with the same 
name as the argurtient, without the suffixes. It creates a file with a '.ig' suff'ix, suitable for use 
with /grep. It then uses this fgrep file to find references. This method is simpler to use, but the .ig 
file is slower to use than the .i!abc) files, and does not allow the use of multiple reference files. 

z.ia, .db, z.ic, where ~ is the flrst argument, or if these are not present, then z.ig, z 

SEE ALSO 

BUGS 
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refer(l}, addbib(lJI kortbib(l}, roffbib(l}, lookbib(l) 

Probably all dates should be indexed, since many disciplines refer to literature written in the 
18008 or earlier. 
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NAME 
inews - submit news articles 

SYNOPSIS 
lnew• ( -h J -t title ( -n newagroups ) 1-e ezpiration date ) 

lnew• -p I filename J 

lnew• -C newsgroup 

DESCRIPTION 
/news submits news articles to the USENET news network. /news is intended as a raw interface to 
the news system, not as a human user interface. Casual users should probably use postnews(l) 
instead. 

The first form of inews is for submitting user articles. The body of the article is read from the 
standard input. A title must be specified as there is no default. Each article belongs to a list of 
newsgroups. The standard list of newsgroups is used if the list is not specified via the -n option. 
On the Sun system, the standard subscription list is: general, all.general, general, all.announce, 
!junk, !control, and !test. II you wish to submit an article in multiple newsgroups, the newsgroups 
must be separated by commas and/or spaces. The expiration date is set to the local default if not 
otherwise specified. 

When posting all article, the environment is checked for information about the sender. If NAME 
is found, its value is used for the full name, rather than the system value obtained from 
/ etc/ pasewd. This is useful if the system value cannot be set, or when more than one person uses 
the same login. If ORGANIZATION is found, the value overrides the system default organization. 
This is useful when a person uses a guest login and is not primarily associated with the organiza
tion owning the machine. :"fl 
The second form of ;~ewe U for receiving articles from other machines. If filename is given, the 
article is read frorit1 lite l!iptcified file; otherwise the article is read from the standard input. An 
expiration date need not be present and a receival date is ignored if present. 

After local instalJation, inew8 transmits the article to all systems that subscribe to the newsgroups 
. that the article ..,,,rngs to. 

The third form Ht t'tiews is rot creating new newsgroups. On some systems, this may be limited to 
specific users such as the super-user or news administrator. This is true on the Sun system. 

If the file /usr/lib/~ewa/recording is present, it is taken as a list of 'recordings' to be shown to 
users posting news. This is an analogy to the recording you hear when you dial information in 
some parts of the country, asking you if you really wanted to do this. /usr/lib/news/recording 
contains lines of the form: 

ne-yvsgroups <tab> filename 
for exampUa;_ . 

net.a.11 net.reeording fa.all fa.recording 
Any user post hi aii article to a newsgroup matching the pattern on the left is shown the contents 
of the file on the !i&ht. The file is found in the LIB directory (often /usr/lih/news). The user is 
then told to hit DEL ~ abort or RETURN to proceed. The intent of this feature is to help com
panies keep proprietary information from accidently leaking out. 

OPTIONS 
" ff •1 -n newsgroups ,1 , . 

specifies a llst of newsgroups to which the articles are submitted. Elements in the list 
must be separated by commas and/or spaces. The expiration date is set to the local 
default if not otherwise specified. 

-t ( sender J · 
· Specifies the article's sender. Without this flag, the sender defaults to the user's name. If 

-f is specified, the real sender's name is included as a Sender line. 
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FILES 

-h Headers are present at the beginning of the article, and these headers should be included 
with the article header instead of as text. This mechanism can be used to edit headers 
and supply additional nondefault headers, but not to specify certain information, such as 
the sender and article ID that inew, itself generates. 

/usr/spool/news/.sys.nnn temporary articles 
/usr /spool/news/ new!'groupa / article_no. 

/usr /spool/oldnews/ 
/usr /lib/news/active 
/usr /lib/news/seq 
/usr /lib/news/history 
/usr /lib/news/sys 

Articles 
Expired articles . 
List or known newsgroups and highest local article numbers in each. 
Sequence number of last article 
List or all articles ever seen 
System subscription list 

SEE ALSO 

156 

mail(l), binmail(l), getdate(3), news(5), newsrc(S), postnews(l), readnews(l), recnews(l), send
news(8), uucp(l), uurec(8), 
Network New, Uaer'a Guide in the Beginner', Guide to the Sun Workltation. 
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INSTALL(l) USER COMMANDS INSTALL ( 1) 

NAME 
install - install files 

SYNOPSIS 
Install I -c J ( -m mode ) ( -o owner 11 -g group 11 -a I binary destination 

DESCRIPTION 
Binary is copied to destination. If destination already exists, it is removed before binary is copied. 
If the destination is a directory then binar11 is copied into file destination/ binary. 

Install refuses to move a file onto itselr. 

Note: install has no special privileges since it simply uses cp to copy files from one place to 
another. The implications of this are: 
• You must have permission to read binary. 
• You must have permission to copy into destination. 
• You must have permission to change the modes on the final copy of the file if you want to use 

the -m option to change modes. In addition, if you want to set any modes (such as set-user
id), :r.ou must be super-user. 

• You must be super-user if you want to use the -o option to change ownership. 

OPTIONS 
-c popy binary instead of moving it. In fact, install always copies the file, but the -c option 

1i,, retained for backwards compatibility with old system shell scripts which might other
\vise break. 

-m mod~ 
Specifies a different mode for binary: the mode for destination is set to 755 by default. 

-o owner 
Set the owner ·or the destination file to owner. destination is changed to owner root by 
default. 

-1 group 
Set the group ownership of the destination &le to group. destination is changed to group 
staff by default. 

-• Strip binary ft'.ee after it is installed - only applicable to binary files in a.out(5) format. 

SEE ALSO 

BUGS 

chmod(l), cp(l), mv(l'), strip(l), chown(S) 

Should be possible to move multiple files at a time, like mv(l) or cp(l). 

When the destination is a directory, install simply appends the entire source file name to the 
directory name, instead of using the source file name's last component like mv(l) or cp(l). 

Sun Release 1.1 Last change: 16 February 1984 157 



JOIN( 1) USER COMMANDS JOIN( 1) 

NAME 
join - relational database operator 

SYNOPSIS 
Join I -an) 1-eetring J 1-Jn.m J 1-o list) 1-tc J filel 6le2 

DESCRIPTION 
Join forms, on the standard output, a join of the two relations specified by the lines ol filel and 
jilee. II filel is 1

-
1

, the standard input is used. 

Filel and jilee must be sorted in increasing ASCll collating sequence on the fields on which they 
are to be joined, normally the first in each line. 

There is one line in the output for each pair ol lines in filel and jilee that have identical join 
fields. "The output line normally consists ol the common field, then the rest ol the line lrom jilel, 
then the rest ol the line lrom jiJee. 

Fields are separated by blanks, tabs or newlines. Multiple separators count as one, and leading 
separators are discarded. 

OPTIONS 
-an The parameter n can be one ol the values: 

1 produce a line lor each unpairable line in fiJel. 
2 produce a line lor each unpairable line in jiJee. 
3 produce a line for each unpairable line in both fiJel and jilee. 

The normal output is also produced. 

-e B Replace empty output fields by strin1. 

-Jn.m 

-o liat 

-tc 

Join on the mth field of file n. Ir n is missing, use the mth 6eld in each &le. 

Each output line comprises the fields speciled in list, each element ol which has the lorm 
n.m, where n is a file number and mis a field number. 

Use character c as a separator (tab character). Every appearance ol c in a line is 
signilicant. 

SEE ALSO 

BUGS 

158 

sort(l), comm(l), awk(l), uniq(l), look(l) 

With default field separation, the collating sequence is that ol sort -b; with -t, the sequence is 
that ol a plain sort. 

The conventions ol join(l), sort(l), comm(l), uniq(l), look(l), and awk(l) are wildly incongruous. 

• 
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Kil.,L ( 1) USER COMMANDS Kil.,L ( 1) 

NAME 
kill - send a signal to a process, or terminate a process 

SYNOPSIS 
kW I -sig I processid ••• 
kW-I 

DESCRIPTION 
Kill sends the TERM (terminate, 15) signal to the specified processes. Ir a signal name or number 
preceded by '-' is given as first argument, that signal is sent instead or terminate (see sigvec(2)). 
The signal names are listed by using the -1 option, and are as given in /usr/include/signal.h, 
stripped or the common SIG prefix. 

The terminate signal will kill proce88es that do not catch the signal, so km -9 ••• is a sure kill, 
as the KILL (9) signal cannot be caught. By convention, if proce88 number O is specified, all 
members in the process group (that is, processes resulting from the current login) are signaled (but 
beware: this works only if you use sh(l); not if you use csh(l).) The killed processes must belong 
to the current user unless he is the super-user. 

To shut the system down and bring it up single user the super-user may send the initialization 
proce1111 a TERM (terminate) signal by 'kill 1'; see init(8). To force init to close and open termi
nals according to what is currently in /etc/ttys use 'kill -HUP 1' (sending a hangup, signal 1). 

The shell reports the process number or an asynchronous process started with '&' (run in the 
background). Process numbers can also be found by using pe(l). 

Kill is built in to ceh(l); it ,allows job specifiers, such as kW % ••• , in place or kill arguments. 
See ceh(l) for details. ,. 

OPTIONS 
-1 Display a list of signal names. 

SEE ALSO 

BUGS 

csb(l), ps(l), ki11(2), sfgvec(2) 

An option to kill process groups ala killpg(2) should be provided; a replacement for kW O for 
csh(l) users should be provided. 
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NAME 
last - indicate last logins or users and teletypes 

SYNOPSIS 
laat ( -number JI -t filename J ( name ••• J ( tty ••• J 

DESCRIPTION 
Laal looks back in the wimp file which records all logins and logouts for information about a user, 
a teletype or any group or users and teletypes. Arguments specify names or users or teletypes or 
interest. Names or teletypes may be given fully or abbreviated. For example 'last O' is the same 
as 'last ttyO'. If multiple arguments are given, the information which applies to any or the argu
ments is printed. For example 'last root console' would list all of "root's" sessions as well as all 
sessions on the console terminal. Last displays the sessions of the specified users and teletypes, 
most recent first, indicating the times at which the session began, the duration of the session, and 
the teletype which the session took place on. If the session is still continuing or was cut short by 
a reboot, la,t 110 indicates. 

The pseudo-user reboot logs in at reboots of the system, thus 

last reboot 

will give an indication or mean time between reboot. 

Laet with no arguments displays a record of all logins and logouts, in reverse order. 

If last is interrupted, it indicates how far the search has progressed in wtmp. If interrupted with a 
quit signal (generated by a control-\) laat indicates how far the search has progressed 110 far, and 
the search continues. 

OPTIONS 
-number 

limit the number of entries displayed to that specified by number. 

-t filename 
Use filename as the name of the accounting file instead or /etc/wtmp. 

FILES 
/usr/adm/wtmp login data base 
/usr/adm/shutdownlog which records shutdowns and reasons for same 

SEE ALSO 
utmp(5), acts}, thAtcomm(l) 
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LASTCOMM( 1) USER COMMANDS LASTCOMM ( 1) 

NAME 
lastcomm - show last commands executed in reverse order 

SYNOPSIS 
lastcomm ( command name ) ... (user name) ... !terminal name) ... 

DESCRIPTION 
Laetcomm gives information on previously executed commands. Laetcomm with no arguments 
displays information about all the commands recorded during the current accounting file's life
time. Ir called with arguments, laetcomm only displays accounting entries with a matching com
mand name, user name, or terminal name. 

EXAMPLES 

FILES 

tutorial% la1tcomm a.out root ttydO 

would produce a listing ot all the executions of commands named a.out, by user root while using 
the terminal ttydO. and 

tutorial% la1tcomm root 

would produce a listing of all the commands executed by user root. 

For each process entry, laBtcomm displays the following items of information: 

• The command name under which the process was called. 

• One or more flags indicating special information about the process. The flags have the follow
ing meanings: 

F The process performed a fork but not an ezec. 

S The process ran as a set-user-id program. 

D The process dum_ped memory. 

X The process was'killed by some signal. 

• The name or the user who ran the process. 

• The terminal whic~ the user was logged in on at the time (if applicable). 

• The amount of CPU time used by the process (in seconds). 

• The date and tim;:the process exited. 

/usr /adm/acct accounting file 

SEE ALSO 
last(l), The name of the user who ran the process. 
Flags, as accumulated by the accounting facilities in the system. 
The command name under which the process was called. 
The amount or cpu time used by the process (in seconds). 
The time the process exited. sigvec(2), acct(5), core(5) 
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NAME 
Id - link editor 

SYNOPSIS 
Id ( -A name J ( -D Im: J ( -d J ( -e entry) ( -1 f ( -M ) I -N ) I -n ) I -o name) ( -r J I -S ) 

( -e J ( -T hez) I -t J ( -u name J ( -X J ( -x J I -yaymbol) I-•) file ... 

DESCRIPTION 
L d combines several object programs into one, resolves external references, and searches libraries. 
In the simplest case several object files are given, and Id combines them, producing an object 
module which can be either executed or become the input for a further Id run. In the latter case, 
the -r option must be given to preserve the relocation bits. The output of Id is left on a file called 
a.out if not otherwise specified. The output file is made executable only if no errors occurred dur
ing the load. 

The argument files are concatenated in the order specified. The entry point of the output is the 
beginning of the first routine unle11S the -e option is specified. 

Ir any file is a library, it is searched exactly once at the point it is encountered in the argument 
list. Only those routines defining an unresolved external reference are loaded. If a routine from a 
library references another routine in the library, and the library has not been processed by ran
li6(1), the referenced routine must appear after the referencing routine in the library. Thus the 
order of programs within libraries may be important. The first member of a library should be a 
file named '_.SYMDEF', which is understood to be a dictionary for the library as produced by 
ranlib(l); the dictionary is searched iteratively to satisfy as many references as possible. 

The symbols _etext, _edata and _end (etu:t, ed.ata and end in C) are reserved, and if referred 
to, are set to the first location above the program, the first location above initialized data, and 
the first location above all data respectively. It is erroneous to define these symbols. 

OPTIONS 
Options should appear before the file names, except abbreviated library names specified by the -I 
option which cati appe.ar anywhere. 

-A name 
Incremental loading: linking is to be done in a manner so that the resulting object may be 
read into an already executing program. The next argument is the name of a file whose 
symbol ta.hie is taken a.s a. ha.sis on which to define additional symbols. Only newly 
linked material is entered into the text and data portions of a.out, but the new symbol 
table will reflect every symbol defined before and after the incremental load. This argu
ment must appear before any other object file in the argument list. The -T option may 
be used M well, and will be taken to mean that the newly linked segment will commence 
at the corresponding address (which must be a multiple of the pagesize). The default 
value is the.,old vaib~ lit _end. 

-D hez Pad U1e ahi~ ~gmeilt with zero bytes until the data segment is hez bytes long. 

-e entry 
Define the entry point: entry argument is the name of the entry point of the loaded pro
gram. 

-lz This option is an abbreviation for the library name '/lib /libz.a', where z is a string. If 
that does not exist, Id tries '/usr/lib/libz.a' A library is searched when its name is 
encountered, so the placement of a -1 is significant. 

-M Produce a primitive load map, listing the names of the files which will be loaded. 

-N Do not tnake the text portion read only or sharable. (Use 'magic number' 0407.) 

-n Arrange (by giving the output file a 0410 'magic number') that when the output file is 

0 

0 

executed, the text portion will be read-only and shared among all users executing the file. o
This involves. moving the data areas up to the first possible segment boundary following 
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LD(l) 

FILES 

the end or the text. 

-o name 

USER COMMANDS 

Name is the name of the Id output file, instead of a.out. 

LD(l) 

-r Generate relocation bits in the output file so that it can be the subject of another Id run. 
This flag alao prevents final definitions from being given to common symbols, and 
suppresses the 'undefined symbol' diagnostics. 

-d Force definition of common storage even if the -r Oag is present. 

-S Strip the output by removing all symbols except locals and globals. 

-• Strip the output, that is, remove the symbol table and relocation bits to save space (but 
impair the usefulness of the debuggers). This information can also be removed by 
strip(l). 

-T Aez Start the text segment origin at location hez. 

-t Trace: display the name or each file as it is processed. 

-u name 
Enter name as an undefined symbol. This is useful for loading wholly from a library, 
since initially the symbol table is empty and an unresolved reference is needed to force 
the loading of the first routine. 

-X Save local symbols except for those whose names begin with 'L'. This option is used by 
cc(l) to discard internally-generated labels while retaining symbols local to routines. 

-x Do not preserve local (non- .globl) symbols in the output symbol table; only enter exter
nal symbols. This option saves some space in the output file. 

-7111m Display each file in which 111mbot appears, its type and whether the &le defines or refer
ences it. Many such options may be given to trace many symbols. It is usually necessary 
to begin ,utnbol with an '_', as external C, FORTRAN and Pascal variables begin with 
underscores. 

-• Arrange Cot the· process to be loaded on demand from the resulting executable file (0413 
'magic number') rather than preloaded. This is the default. Results in a page-sized 
header on the output file followed by a text and data segment each of which have size a 
multiple of page-size bytes (being padded out with nulls in the file if necessary). With 
this format the first few BSS segment symbols may actually end up in the data segment; 
this is to avoid wasting the space resulting from data segment size roundup. 

/lib/lib•.a 
/usr/lib/lib•.a 
/usr/local/lib/lib•.a 
a.out 

libraries 
more libraries 
still more libraries 
cu_tput file 

SEE ALSO 
u(l), ar(l), cc(l), ranlib(l), strip(l) 

BUGS 
There is no way to force data to be page aligned. 
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NAME 
leave - remind you when you have to leave 

SYNOPSIS 
leave II+ Jhhmm I 

DESCRIPTION 
Leave sets an alarm to a time you specify and will tell you when the time is up. Leave waits until 
the specified time, then reminds you that you have to leave. You are reminded 5 minutes and 1 
minute before the actual time, at the time, and every minute thereafter. Leave disappears after 
you log off. 

You can specify the time in on or two ways, name1y as an absolute time or day in the form hhmm 
where .AA is a time in .hours (on a 12 or 24 hour clock), or you can place a+ sign in front of the 
time, in which case the time is relative t.o the current time, that is, the speci&ed number or hours 
and minutes from now. All times are converted to a 12 hour clock, and assumed to be in the next 
12 hours. 

Ir no argument is given, leave prompts with "When do you have to leave?". Leave exits if you 
just type a newline, otherwise the reply is assumed to be a time. This form is suitable for inclu
sion in a .login or .profiJe. 

Leave ignores interrupts, quits, and terminates. To set rid or it you should either log off or use 
klll -0 and its proce111 id. 

SEE ALSO 
calendar(!) 

EXAMPLES 

164 

----------- -----

The &rst example 11et11 the alarm to an absolute time or day: 
tutorial% leave 1636 
Alarm set for Wed Mar 7 15:35:07 1984 

wort work work work 

tutorial% Time to ieave! 

The second example sets the alarm for 10 minutes in the future: 
tutorial% leave +10 
Alarm set for Wed Mar 7 15:45:24 1984 

, work work wori work 

tutorial% Time to leave! 

work work work work 
. : , 

tutorial% You're going to be late! 

.Last change: 7 March 1984 
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LEX(l) USER COMMANDS 

NAME 
lex - generator of lexical analysis programs 

SYNOPSIS 
lex I -tvfn ) I file J ••• 

DESCRIPTION 

LEX( 1) 

Le:e generates programs to be used in simple lexical analyis or text. The input files (standard 
input default) contain regular expressions to be searched for, and actions written in C to be exe
cuted when expressions are found. 

AC source program, 'lex.yy.c' is generated, to be compiled thus: 

cc lex.yy.c -Ii 
This program, when ;{in, copies unrecognized portions or the input to the output, and executes 
the associated C action tor each regular expression that is recognized. 

OPTIONS 
-t 

-v 
-D 

Place the result on the standard output instead of in file le:e.yy.c. 

Print a one-line summary or statistics or the generated analyzer. 

Opposite or -v; -n is default. 

-t 'Faster' compilation: don't bother to pack the resulting tables; limited to small programs. 

EXAMPLE 
lex lexcommallds 

would draw le:e instructions from the file le:ecommand,, and place the output in le:e.yy.c 

%% ,, ,, 
[A-ZJ putchar(yyt&d!OJ+ ·a·- 'A 1; 
I J+ • 
( J+ putchar( • 1; 

is an example or le:e. 'This program converts upper case to lower, removes blanks at the end or 
lines, and replaces multiple blanks by single blanks. 

SEE ALSO 
yacc(l), sed(l) 
The paper, LEX -A Le:rical Analyzer Generator, in the Sun Programming Tools Manual. 
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NAME 
lint - a C program verifier 

SYNOPSIS 
llnt 1-abcbnuvx ) ( -D name==de/) ( -D name ) [ -U name ) I -I dir) file ••• 
lint [ -Clib ) file ••• 

DESCRIPTION 
Lint attempts to detect features of the C program fik• which are likely to. be bugs, or non
portable, or wasteful. It also checks the type usage of the program more strictly than the com- . 
pilen~ · 

Among_ the things which are currently found are unreachable statements, loops not entered at the 
top, automatic variables declared and not used, and. logical expressions whose value is constant. 
Moreover, the usage of functions is. checked to find functions which return· values in . some places 
and not in others, functions called with· varying numbers of arguments, and functions whose 
values are not used. 

By default, it is assu;ed that all the file• are to be loaded together; they are checked for mutual 
compatibility. Function definitions for certain libraries are available to lint; these libraries are 
referred to by a conventional name, such as -Im, in the style of ld(l). The standard C library 
(-le) is lint'ed by default. Arguments ending in .In are also treated as library files. 

To create lint libraries, use the -C option: 

lint -Ccongress files ... 

where file• are the C sources of library congreaa. The result is a file llib-lcongreBB.ln in the correct 
library format suitable for tinting programs using -lcongrea1. 

OPTIONS 
b 

Ii 

Ap~ly a numb~r of heuristic tests to attempt to intuit bugs, improve style, and reduce 
waste. 

b Report break statements that cannot be reached. This is not the default because, unfor-
tunately, most le:, and many yacc outputs produce dozens of such comments. 

v Suppress complaints about unused arguments in functions. 

x Report variables referred to by extern declarations, but never used. 

a Report assignments of long values to Int variables. 

c Complain about casts which have questionable portability. 

u Do not complain about functions and variables used and not defined, or defined and not 
used (this is suitable for running lint on a subset of flies out of a larger program). 

n Do not check compatibility against the standard library. 

• Do not complabJ about structures that are never defined (e.g. using a structure pointer 
without knowin• its contents.). 

-Dname-def 
-Dname 

J?eftne name to the preprocessor, as if by ':f/:deline'. Ir no delinition is given, the name is 
defined as "1". 

-U(iame 
Remove any initial delinition of name. 

C 

0 

-ldir '#Include' files whose names do not begin with '/' are always sought first in the directory 
of the file ariument, then in directories named in -I options, then in the /uar/include 
directory. 

-Clib create a lint library with name lib (see DESCRIPTION section). 0 
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LINT(l) USER COMMANDS LINT( 1) 

-Ui6 use lint library li6 from the /usr/lib/lint directory. 

General Comments 
The routine e.zit(2) and other function& which do not return are not understood; this causes vari
ous lies. 

Certain conventional comments in the C source will change the behavior of lint: 

/*NOTREACHED* / 
at appropriate points stops comments about unreachable code. 

/*V ARARGSn* / 
suppresses the usual checking for variable numbers of arguments in the following function 
declaration. The data types of the first n arguments are checked; a missing n is taken to 
be 0. 

/*NOSTRICT* I 
shuts off strict type checking in the next expression. 

/*ARGSUSED*/ 
turns on the :.,; option for the next function. 

/*LINTLIBRARY*/ 
at the beginning of a file shuts off complaints about unused functions in this file. 

EXAMPLE 

FILES 

The following lint call: 

lint -b myflle 

checks the consistency of the file 1myfile'. The -b option indicates that unreachable break state
ments are to be checked. 

/usr/lib/lint/lintll2) programs 
/usr/lib/lint/llib-lc.ln declarations for standard functions 
/usr/lib/lint/llib-lc ,. human-readable version of above 
/usr/lib/lint/llib-lm.ln declarations for math functions 
/usr/lib/lint/llib-Jin human-readable version of above 
/usr/lib/lint/llib-lmp.ln decia.rations for multi-precision functions 
/usr/lib/lint/llib-lrrlt, human-readable version of above 
lib-I* .In library created with -C. 

SEE ALSO -. r..-~-

cc( l) 
Lint, a C Program Checker, in Programming Tools for the Sun Workstation. 

BUGS 
There are some things you just can't get lint to shut up about. 
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NAME 
In - make links 

SYNOPSIS 
In 1-f) I -a J namel I name2 J 
In name ••• directory 

DESCRIPTION 
A link is a directory entry referring to a 1ile or ·another directory; the same file or directory 
(together ,with its 11ize, all its protection information, etc.) may have several links to it. There are 
two kinda of links: hard links and symbolic links. 

Lti makes hard links by defau'.lt. A ,hard link to a file or directory is indistinguishable from the 
original directory entry; any changes to a file or directory are effective independent of the name 
used to reference the file or directory. Hard links ,may not span lUe systems. 

Given one or two arguments, tn creates a link to an existing file or directory namel. If namee is 
given, t,be link bas that name; namee may also be a directory in which to place the link; otherwise 
it is placed in the current directory. If namee is omitted or is a directory, the link made will have 
the same name as the last component ·of namel. 

Given more than two ar.guments, the last argument must be the name of a directory. In this case, 
In makes links to all the named files in the named directory. The links made will have the same 
name as the files being linked to. 

OPTIONS 
-f Force a hard link to a directory. The -f option is only available to the super-user. 

-• Create symbolic links. A symbolic link contains the name of the file or directory to 

0 

which it is linked. The referenced fl.le or directory is used when an open(2) operation is 
performed on the link. A stat(2) on a symbolic link returns the linked-to fl.le; an lstat(2) O· 

must be done to obtain information about the link. The readlink(2) call may be used to 
read the contents of a symbolic link. Symbolic links may span fl.le systems and may refer 
to directories. 

EXAMPLES 
The commands below illustrate the effects of the different forms of the In command. 

mars% la -F See what files we've got 
grab jones/ 
mars% la -F Jonea 
house 
mars% In grab 
-/ grab: File exists 
mars% In Jonea/houn 
mars% la -F 
grab house _ Jones/ 
mars% in grab hold 
mars% la -F 
grab hold · house jones/ 
mars% In grab hold Jona 
mars% la -F Jone, 
grab hold house 
mars% 

See what files there are in jones 
One file 
try to link a file in the same directory 
Sorry - can't link a file to itself 
link a file from another directory to here 

link a file to another name in this directory 

link files from here to jones 

SEE ALSO 
rm(l), cp(l), mv(l), link(2), readlink(2), stat(2), symlink(2) 

BUGS 
Error messages print the wrong file name when the -• option is used. 
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LOCKSCREEN ( 1) USER COMMANDS LOCKSCREEN ( 1) 

NAME 
lockscreen - maintain window context until "login" 

SYNOPSIS 
locklcreen I -e ) I -r J 

DESCRIPTION 
Locl:,creen maintains the user's window setup and context. The user does not need to log out 
from the machine. When run with the machine not in use, the black lock,creen display and con
stantly moving Sun Microsystems logo limit phosphorus burn of the video display that may occur 
from running the same window configuration for a long time. 

Locl:,creen should be executed from a terminal emulator running inside the SunWindows system. 
The window described by the environment parameter WINDOW_PARENT (such as, /dev/winO) 
is covered and obscured by black. Thia window is typically the entire screen. When any key
board or mouse button is pressed, the black screen is replaced by an option and message subwin
dow. The message subwindow (the top subwindow) prompts the user to fill in the Name and 
Pa11word text items in the option subwindow (the bottom subwindow). See ,untools(l) for a gen
eral description of interacting with option subwindows. Only root and the user name that 
invoked locl:,creen are acceptable names. Initially, the user name is filled in and the password is 
the text item to which typed characters are directed. 

Once the name and password are entered, the user can use the mouse to choose the Show Desktop 
command item. If the naitle and password are valid, lockscreen terminates and reveals the win
dows under it. 

At any tim~, the user cah choose the Abort Login command item, which replaces the subwindows 
with the dark background and the logo. 

Also, at any time, any user can choose the Ezit Den:top command item, which is analogous to 
choosing the Ezil menu item in the Root Manager menu of the suntools(l) program. The pro
gram from which 1untool1(l) executed is then in control of the machine. Notice that if sun
tool,(1) was started from some program other than login(l), whoever is sitting at the terminal is 
now logged in as the person that started suntools(l). To prevent a breach of security, the -e 
command line switch can be given to lock,creen to suppress the display of the Ezit Deaktop com
mand item. 

OPTIONS 
-e 
-r 

SEE ALSO 

Adi.he display of the Ezit De,ktop command item. The default is no exit option. 

Som,~ne correctly logging in as root may invoke the Show Deaktop command option. The 
deflitalt is th~ _this feature is disabled. 

suntools(l), login(!) 
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NAME 
login - sign on 

SYNOPSIS 
login ( -username I 

DESORIPTION 

FILES 

Login signs uaername on te> the system initially; login may also be used at any time to change 
f rolll one user i.d. te> aarothet. 

It you UIM'l login withCJtt 'an argument, login requests a _user name, and a paaaword it appropri~. 
Echoing is tuned olnit possible) durin'& the ty,ping or the password, so it will not appear OD the 
written record of the se1aion. 

After a successful login, accounting Olea are updated, the user is informed of the existence of mail, 
and the message of the day is printed, as is the time he last logged in (unless he bas a .hu,Alogin 
Ole in hie home directory - this is mainly used to make life easier for non-human users, such as 

uucp). 

Login initializes the user and group IDs and the working directory, then executes a command 
interpreter (usually ,h(l)) according to speciOcations found in a password Ole. Argument O of the 
command interpreter is "-sh", or more generally the name of the command interpreter with a 
leading dash ("-") prepended. 

Login also initializes the environment environ(S) with information specifying home directory, 
command interpreter, terminal type (if available) and user name. 

If the file /etc/no login exists, login prints its contents on the user's terminal and exits. This is 
used by ,hutdown(8) to stop login, when the system is about to go down. 

Login ia recognized by ,h(l) and clh(l) and executed directly (without forking). 

Login timea out and exit• if its prompt for input ia not anawered within aome 'reaaonable' time. 

/etc/utmp 
/uar/adm/wtmp 
/uar /spool/mail/* 
/etc/motd 
/etc/passwd 
/etc/nologin 
.hush login 
/etc/securetty 

aceount.ing 
accounting 
mail 
mes&age-of-the-day 
password file 
stops logins 
makes login quieter 
lists ttys that root may log in <>n 

SEE ALSO 
init(S), getty(8), mail(l), passwd(l), passwd(S), environ(S), shutdown(8) 

DIAGNOSTICS 
"Login incorrect," it the name or the password is bad (or mis-typed). 
"No Shell", "cannot open password file", "no directory": consult a programming counselor. 
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0 NAME 
look - find lines in a sorted list 

SYNOPSIS 
look I -df I string I file I 

DESCRIPTION 
Look consults a sorted file and prints all lines that begin with string. 

OPTIONS 
-d 'Dictionary' order: only letters, digits, tabs and blanks participate in comparisons. 

-f Fold: Upper case letters compare equal to lower case. 

If no file is specified, look uses /usr/dict/worda with collating sequence -df. 

FILES 
/ usr /diet/words 

SEE ALSO 
sort(l),. grep(l) 

0 

0 
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NAME 
lorder - find ordering relation for an object library 

SYNOPSIS 
lorder file ••• 

DESCRIPTION 
Give lorder one or more object or library archive (see ar(l)) files, and it list.s pairs of object file 
names - meaning that the first file of the pair refers to external identifiers defined in the second 
- to the standard output. Lorder's output may be processed by taort(l) to find an ordering of a. 
library suitable. for one-p3!5s access by ld(l). 

EXAMPL~ 
This brash one-llller h1tends to build a new library from existing .o flies. 

ar er library 'lorder *.o. I tsort' 

The ranli~(l), command converts an ordered archive into a randomly accessed library and makes 
lord er unnecessary. 

SEE ALSO 
tsort(l), ld(l), ar(l), ranlib(l) 

BUGS 
The names of object files, in and out of libraries, must end with '.o'; otherwise, nonsense results. 
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NAME 
lpq - spool queue examination program 

SYNOPSIS 
lpq I +I num) ) I -1) ( -Pprinter) I job# ... ) I uaer ... J 

DESCRIPTION 
lpq examines the spooling area used by lpd(8) ror printing files on the line printer, and reports the 
status of the specified jobs or all jobs associated with a user. 

L pq reports on any jobs currently in the queue when invoked without any options. See the 
OPTIONS section below for a list or options. Arguments supplied that are not recognized as 
options are interpreted as user names or job numbers to filter out only those jobs or interest. 

For each job submitted (that is, invocation or lpr(l)) lpq reports the user's name, current rank in 
the queue, the names or files comprising the job, the job identifier (a number which may be sup
plied to lprm(l) ror removing a specific job), and the total size in bytes. The -I option causes 
inrormation about each or the files comprising the job to be printed. Normally, only as much 
information as will fit on one line is displayed. Job ordering is dependent on the algorithm used 
to scan the spooling directory and is supposed to be FIFO (First in First Out). File names 
comprising a job may be unavailable (when lpr(l) is used as a sink in a pipeline) in which case the 
file is indicated as '(standard input)'. 

U lpq warns that there is no daemon present (that is, due to some malfunction), the lpc(8) com
mand can be used to restart the printer daemon. 

OPTIONS 

FILES 

Lpq reports on any jobs currently in the queue when invoked without any options. 

-Pprinter 
route the output to the printer specified by printer. In the absence of the -P option, the 
default line printer is used (or the value of the PRINTER variable in the environment). 

+nnn display the spool queue until it empties. Supplying a number nnn immediately after the 
+ sign indicates that lpq should sleep nnn seconds in between scans of the queue. 

/etc/termcap 
/etc/printcap 
/usr/spool/* 
/usr/spool/* /cf* 
/usr /spool/* /lock 

for manipulating the screen for repeated display 
to determine printer characteristics 
the spooling directory, as determined from printcap 
control files specifying jobs 
the lock file to obtain the currently active job 

SEE ALSO ·" · · 

BUGS 

lpr(l), lprm(l), lpc(S), lpd(8) 

The + option doesn't wait until the entire queue is empty; it only waits until the local machine's 
queue is empty. 

Due to the dynamic nature of the information in the spooling directory lpq may report unreliably. 

Output formatting is sensitive to the line length of the terminal; this can result in widely-spaced 
columns. 

lpq is sometimes unable to open various files because the lock file is malformed. 

DIAGNOSTICS 
waiting for printer to become ready 

Sun Release 1.1 

The daemon could not open the printer device. This can happen for a number of reasons; 
the most common is that the printer is turned off-line. This message can also be gen
erated if the printer is out of paper, the paper is jammed, and so on. The actual reason is 
dependent on the meaning of error codes returned by system device driver. Not all 
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printers supply sufficient information to distinguish when a printer is off-line or having o. : 
trouble (for example, a printer connected through a serial line). Another possible cause of 
this message is some other process, such as an output filter, has an exclusive open on the 
device. Your only recourse here is to kill off the offending program(s) and restart the 
printer with lpc. 

printer la ready and printing 
The lpq program checks to see if a daemon process exists for printer and prints the file 
status. If the daemon is hung, a super user can use lpc to abort the current daemon and 
start a new one. 

walt~g for host to come up 

Indicates that there is a daemon trying to connect to the remote machine named host in 
order to send the files in the local queue. If the remot.e machine is up, lptl on the remot.e 
machine is probably dead or hung and should be restarted as mentioned for lpr. 

,ending to host 

The files should be in the process of being transferred to the remote host. If not, the local 
daemon should be aborted and started with lpc. 

Warnings printer la down 
The print.er has been marked as being unavailable with lpc. 

Warnings no daemon preaent 

The lptl process overseeing the spooling queue, as indicated in the "lock" file in that 
directory, does not exist. This normally occurs only when the daemon has unexpectedly 
died. The error log file for the print.er should be checked for a diagnOt'ltic from the 
deceased process. To restart an lpd, use 

% lpc restart printer 
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NAME 
lpr - off line print 

SYNOPSIS 
lpr 1-Pprinter) 1-#num J 1-Cclass) f -Jjo6) 1-Ttitle JI -ll num) J I -1234/ont) 1-wnum) 
I -pltndgvcfl"mha J [ filename ... J 

DESCRIPTION 
Lpr uses a spooling daemon to print the named files when facilities become available. Ir no 
names appear, the standard input is assumed. 

OPTIONS 
-P Force output to the named printer. Normally, the default printer is used (site depen

dent), or the value of the environment variable PRINTER is used. 

-# Produce multiple copies of output, using num as the number of copies for ea.ch file 
named. For example, 

% lpr -#3 foo.c bar.c more.c 

produces three copies of the file foo.c, followed by three copies of bar.c, etc. On the 
other hand, 

% cat foo.c bar.c more.c I lpr -#3 

generates three copies of the concatenation of the files. 

-C Print class as the job classification on the burst page. For example, 

-J 
-T 

% lpr -C EECS foo.c 

replaces the system name (the name returned by hostname(l)) with EECS on the burst 
page, and prints the file foo.c. 

Print jo6 as the job name on the burst page. Normally, lpr uses the first file's name. 

Use title instead of the file name for the title used by pr(l). 

-l Indent output num spaces. Ir num is not given, eight spaces a.re used as default. 

-1284 Mount the specified font on font position i. The daemon will construct a .railmag file 
referencing / uer/ lib/ vfont/ name.size. 

-w Use num as the page width for pr. 

The following single letter options a.re used to notify the line printer spooler that the files a.re not 
standard text files. The spooling daemon will use the appropriate filters to print the data. accord
ingly. 

-p 

-1 

-t 

-n 

-d 

-g 

-v 
-c 

-t 

Sun Release 1.1 

Use pr(l) to format the files (equivalent to print). 

Print control ~ha.ra.cters and suppress page breaks. 

The files contain data. from tro.D{l) (cat phototypesetter commands). 

The files contain data from ditroff {device independent troff). 

The files contain data from tez(I) {DVI format from Stanford). 

The files contain standard plot data as produced by the plot(3X) routines (see also 
plot(lG) for t~e filters used by the printer spooler). 

The files contain a raster image for devices like the Benson Varian. 

The files contain data produced by cifplot(l). 

Interpret the first character of ea.ch line as a standard FOR TRAN carriage control char
acter. 
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FILES 

The remaining single letter options are: 

-r Remove the file upon completion or spooling. 

-m Send mail upon completion. 

-h Suppre88 the printing or the burst page. 

-• Use aymlink(2) to link data files rather than trying to copy them (so large files can be 
printed). This means the files should not be modified or removed until they have been 
printed. 

/etc/passwd 
/etc/printcap 
/usr/lib/lpd* 
/usr/spool/* 
/usr/spool/* /cf* 
/usr/spool/* /dr* 
/usr /spool/* /tr* 

personal identification 
printer capabilities data base 
line printer daemons 
directories used for spooling 
daemon control files 
data files specified in "cf" files 
temporary copies or "cf" files 

SEE ALSO 
lpq(l), lprm(l), pr(l), symlink(2), printcap(5), lpc(8), lpd(S) 

DIAGNOSTICS 
lpr1 printer I unknown printer 

The printer was not found in the printcap database. Usually this is a typing mistake; 
however, it may indicate a missing or incorrect entry in the /etc/print cap file. 

lpr1 printers Joba queued, but cannot start daemon. 
The connection to lpd on the local machine failed. This usually means the printer server 

0 

started at boot time has died or is hung. Check the local socket/ dev/printer to be sure it 

0 still exists (if it does not exist, there is no lpd process running). Use 

% pa ax I fgrep lpd 

176 

to get a list or process identifiers or running lpd's. The lpd to kill is the one which is not 
listed in any or the "lock" files (the lock file is contained in the spool directory or each 
printer). Kill the master daemon using the following command. 

% kWpid 

Then remove /dev/printer and restart the daemon (and printer) with the following com
mands. -

% rm /dev/prlnter % /uar/llb/lpd 

Another possibility is that the lpr program is not setuid root, setgid apooling. This can be 
checked with 

% la -lg /uar/ucb/lpr 

lpr: printers printer queue la disabled 
This means the queue was turned off with 

% lpc disable. printer 

to prevent lpr from putting files in the queue. This is normally done by the system 
manager when a printer is going to be down for a long time. The printer can be turned 
back on by a super-user with lpc. 

Last change: 1 November 1983 Sun Release 1.1 

0 



0 

0 

0 

LPRM,.a; USER COMMANDS LPRM(l) 

NAME 
lprm - remove jobs from the line printer spooling queue 

SYNOPSIS 
lprm ( -Pprinter J ( - I ( job :fl: ••• J ( ueer ... ) 

DESCRIPTION 

FILES 

Lprm removes a job, or jobs, from a printer's spool queue. Since the spooling directory is pro
tected from users, using lprm is normally the only method by which a user may remove a job. 

Lprm without any arguments will delete the currently active job if it is owned by the user who 
invoked lprm. 

If the - Bag is specified, lprm will remove all jobs which a user owns. If the super-user employs 
this ftag, the spool queue will be emptied entirely. The owner is determined by the user's login 
name and host name on the machine where the lpr command was invoked. 

Specifying a user's name, or list of user names, will cause lprm to attempt to remove any jobs 
q~eued belonging to that user (or users). This form of invoking lprm is useful only to the super
user. 

A user may dequeue an individual job by specifying its job number. This number may be 
obtained from the lpq(l) program. For example: 

tutorial% lpq -Plmagen 
imagen is ready and printing 
Rank Owner Job Files 
active wendy 386 standard input 
tutorial% lprm -Plmagen 306 

Total Size 
35501 bytes 

L prm announces the names of any files it removes and is silent if there are no jobs in the queue 
which match the request list. 

L prm will kill off an active daemon, if necessary, before removing any spooling files. If a daemon 
is killed, a new one is automatically restarted upon completion of file removals. 

The -P option may be used to specify the queue associated with a specific printer (otherwise the 
default printer, or the value of the PRINTER variable in the environment is used). 

/ etc /printcap 
/usr/spool/* 
/usr/spool/* /lock 

printer characteristics file 
spooling directories 
lock file used to obtain the pid of the current 
daemon and the job number of the currently active job 

SEE ALSO 
lpr(l), lpq(l), lpd(S) 

DIAGNOSTICS 
lprma printers cannot restart printer daemon 

. The connection to lpd on the local machine failed. This usually means the printer server 
started at boot time has died or is hung. Check the local socket / dev/ printer to be sure it 
still exists (if it does not exist, there is no lpd process running). Use 

Sun Release 1.1 

% pa ax I fgrep lpd 

to get a list of process identifiers of running lpd's. The lpd to kill is the one which is not 
listed in any of the "lock" files (the lock file is contained in the spool directory of each 
printer). Kill ihe master daemon using the following command. 

% kWpid 
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Then remove /dev/printer and restart the daemon (and printer) with the following com- 0 
mands. 

% rm /dev/prlnter % /uar/llb/lpd 
Another possibility is that the lpr program is not setuid root, setgid 11pooling. This can be 
checked with 

% la -lg /uar/ucb/lpr 

Since there are race conditions p086ible in the update of the lock file, the currently active job may 
be incorrectly identified. 
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NAME 
ls - list contents of directory 

SYNOPSIS 
Is I -acdfgllqrstulACLFR J name ••• 

DESCRIPTION 
For each name which is a directory, le lists the contents of the directory; for each name which is a 
file, 111 repeats its name and any other information requested. By default, the output is sorted 
alphabetically. When no argument is given, the current directory is listed. When several argu
ments are given, the arguments are first sorted appropriately, but file arguments are processed 
before directories and their contents. 

OPTIONS 
There are a large number of options: 

-1 List in long format, giving mode, number of links, owner, size in bytes, and time of last 
modification for each file. (See below.) Ir the file is a special file the size field will instead 
contain the major and minor device numbers. H the file is a symbolic link the pathname 
of the linked-to file is printed preceded by "-> ". 

-g 

-t 

-a 

-• 
-d 

-L 

-r 

-u 

-c 

-1 

-t 

Include the group ownership of the file in a long output. 

Sort by time modified (latest first) instead of by name. 

List all entries; in the absence of this option, entries whose names begin with a period (.) 
are not listed, ... 

Give size in kilobytes of each file. 

If argument is a directory, list only its name; often used with -1 to get the status of a 
directory. 

If argument is a symbolic link, list the file or directory the link references rather than the 
link itseir. 

Reverse the order or sort to get reverse alphabetic or oldest first as appropriate. 

Use time of last access instead of last modification for sorting (with the -t option) and/or 
printing (with the -1 option). 

Use time of file creation for sorting or printing. 

For each file, print the i-number in the first column of the report. 

Force each argument to be interpreted as a directory and list the name found in each 
slot. This option turns off -1, -t, -e, and -r, and turns on -a; the order is the order in 
which entries appear in the directory. 

-F Mark directories with a trailing '/', symbolic links with a trailing'@', and executable files 
with a trailing '*'. 

-R Recursively list subdirectories encountered. 

-1 Force one entry per line output format; this is the default when output is not to a termi-
nal. 

-C Force multi-column output; this is the default when output is to a t0rminal. 

-q Force printing of non-graphic characters in file names as the character '?'; this is the 
default when output is to a terminal. 

INTERPRETATION OF LISTING 
The mode printed under the -1 option contains 11 characters which are interpreted as follows: the 
first character is 

d if the entry is a directory; 
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b if the entry is a block-type special file; 
c if the entry is a character-type special file; 
1 if the entry is a symbolic link 
• if the entry is an AF _UNIX domain socket, or 

if the entry is a plain file. 

LS( 1) 

The next 9 characters are interpreted as three sets of three bits each. The first set refers to owner 
permissions; the next to permissions to others in the same user-group; and the last to all others. 
Within each set the three characters indicate permission respectively to read, to write, or to exe
cute the file as a program. For a directory, 'execute' permiMion is interpreted to mean permission 
to search the directory. The permissions are indicated as follows: 

r if the file is readable; 
w if the file is writable; 
x if the file is executable; 

if the indicated permission is not granted. 

The group-execute permission character is given as • if the file has the set-group-id bit set; like
wise the user-execute permission character is given as II if the file has the set-user-id bit set. 

The last character of the mode (normally 'x' or '-') is t if the 1000 bit of the mode is on. See 
chmod(l) for the meaning or this mode. 

When the sizes or the files in a directory are listed, a total count or blocks, including indirect 
blocks is printed. 

/etc/pa88wd 
/etc/group 

to get user id's for "Is -1". 
to get group id's for "IB -g". 

Newline and tab are considered printing characters in file names. 

The output device is assumed to be 80 columns wide. 

The option setting based on whether the output is a teletype is undesirable as "Is -a" is much 
different than "ls -11 I lpr". On the other hand, not doing this setting would make old shell 
scripts which used Is almost certain losers. 
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NAME 
m4 - macro proce55or 

SYNOPSIS 
m4 I file ••• J 

DESCRIPTION 
M4 is a macro processor intended as a front end for Ratfor, C, and other languages. Each argu
ment file is processed in order; the standard input is read if there are no arguments or if an argu
ment is •:....•. The processed text is written on the standard output. 

Macro calls have the form 

name(argl,arg2, ... , argn) 

The '(' must immediately follow the name of the macro. If a defined macro name is not followed 
by a '(', it is deemed to have no arguments. Leading unquoted blanks, tabs, and newlines are 
ignored while collecting arguments. Potential macro names consist of alphabetic letters, digits, 
and underscore '_', where the first character is not a digit. 

Left and right single quotes (' 1 are used to quote strings. The value of a quoted string is the 
string stripped of the quotes. 

When a macro name is recognized, its arguments are collected by searching for a matching right 
parenthesis. Macro evaluation proceeds normally during the collection of the arguments, and any 
commas or right parentheses which happen to turn up within the value of a nested call are as 
effective as those in the original input text. After argument collection, the value of the macro is 
pushed back onto the input stream and rescanned. 

M4 makes available the following built-in macros. They may be redefined, but once this is done 
the original meaning is lost. Their values are null unless otherwise stated. 

define The second argument is installed as the value of the macro whose name is the first 
argument. Each occurrence of Sn in the replacement text, where n is a digit, is 
replaced by the n-th argument. Argument O is the name of the macro; missing argu
ments are replaced by the null string. 

undeflne removes the definition of the macro named in its argument. 

ltdef If the first argument is defined, the value is the second argument, otherwise the third. 
If there is no third argument, the value is null. The word uniz is predefined on UNIX 
versions of" ~. 

ehangequote 

divert 

Change quote characters to the first and second arguments. Changequote without 
arguments restores the original values (that is, ' 1, 

M4 maintains 10 output streams, numbered 0-9. The final output is the concatenation 
of the streams in numerical order; initially stream O is the current stream. The divert 
macro changes the current output stream to its (digit-string) argument. Output 
diverted to a stream other than O through 9 is discarded. 

undlvert causes immediate output of text from diversions named as arguments, or all diversions 
if no argument. Text may be undiverted into another diversion. Undiverting discards 
the diverted text. 

dlvnui.n returns the value of the current output stream. 

dnl reads and discards characters up to and including the next newline. 

lfeln 

Sun Release 1.1 

has three or more arguments. If the first argument is the same string as the second, 
then the value is the third argument. If not, and if there are more than four argu
ments, the process is repeated with arguments 4, 5, 6 and 7. Otherwise, the value is 
either the fourth string, or, if it is not present, null. 
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Iner returns the value of its argument incremented by 1. The value of the argument is cal- o-· 
culated by interpreting an initial digit-string as a decimal number. 

eval evaluates its argument as an arithmetic expression, using 32-bit arithmetic. Operators 
include +, -, *, /, %, A (exponentiation); relationals; parentheses. 

len returns the number or characters in its argument. 

Index returns the position in its first argument where the second argument begins (zero ori
gin), or -1 if the second argument does not occur. 

•ubatr returns a substring or its first argument. The second argument is a zero origin number 
selecting the first character; the third argument indicates the length or the substring. 
A missing third argument is taken to be large enough to extend to the end of the first 
string. 

tranallt transliterates the characters in its first argument from the set given by the second 
argument to the set given by the third. No abbreviations are permitted. 

Include returns the contents or the file named in the argument. 

•Include is identical to include, except that it says nothing if the file is inaccessible. 

ayacmd executes the UNIX command given in the first argument. No value is returned. 

maketemp • 
fills in a string of XXXX:X in its argument with the current process id. 

errprlnt prints its argument on the diagnostic output file. 

dumpdef prints current names and definitions, for the named items, or for all if no arguments 
are given. 

SEE ALSO 
M4 - A Macro Proce,,or, in Programming Tool, for the Sun Syetem. 0 

0 
182 Last change: 23 October 1983 Sun Release 1.1 



0 

0 

0 

MAIL(l) USER COMMANDS MAIL ( 1) 

NAME 
mail - send and receive mail 

SYNOPSIS 
mall I -v ) I -f I name I ) I people ... 

INTRODUCTION 
Mail is an intelligent, interactive racility ror handling electronic mail. Mail's basic unit or infor
mation is a message. Mail provides racilities ror sending mail to other people, replying to mes
sages you receive from other people, and ror browsing through received messages. 

Sending mail. To send a message to one or more other people, use mail with arguments which 
are the names or people to send to. The people arguments can be the names or users on your own 
system, or they can be network addresses - see below. Then, type in your message, followed by 
an EOT (control-D) at the beginning of a line. The section labelled Replying to or originating 
mail, describes some features or mail available to help you compose your letter. 

The -v option is a debugging aid for mail itself: it lets you see if your mail is being sent out OK. 

Reading mail. If you use mail without arguments, it checks your mail out or the post office, 
and then displays a one-line header of each message found there. The 'current message' is ini
tially the first message (numbered l); you can display it with the print command (abbreviated 
p). You can move among the messages: use the'+' command to move forward a message, the'-' 
command to move back a message, and simple numbers to address a particular message. 

Disposing of mail. After examining a message you can delete (d) the message or reply (r) to 
it. Deleting a message makes mail forget about it. If you accidentally delete a message, you do 
have recourse: you can undelete (u) the message by giving its number, or you can exit (x) the 
mail session, leaving everything as it was before you started the session. Messages deleted during 
the mail session however, usually disappear and are never seen again. 

Specifying messages. Commands such as print and delete can be given a list or message
numbers as arguments to apply to a number or messages at once. Numbers in a list are separated 
by spaces. Message-numbers are simple numbers, or they can be specified as a range, that is, two 
numbers separated by a minus sign. Thus: 

delete 11 
deletes messages 1 and 2, while: 

delete 1-6 
deletes messages 1 through 5. The special name '*' addresses all messages, and '$' addresses the 
la11t message; thus the top command (print the first rew lines or a message) could be used in: 

top• 
to print the first rew lines or all messages. 

Replying to or originating mail. You can use the reply (r) command to respond to mail 
from someone. r works somewhat like 

. % mall person 
but repl)- already knows that person is the person who sent you the message you're replying to: 
type in the text of your message, and end the text with an EOT at the beginning or a line. There 
are some variations or the reply command: 
r (the straightrorward reply command) replies to the person who sent you the message. 

This command can also be typed as replysender. 
R (upper-case R) replies to everyone who got the original message. This command can also 

be typed as replyall. 

Also see the replyall variable. 

While you are composing a message, you can use 'escapes' (usually called 'tilde escapes') to get 
mail to treat such lines in special ways. For instance, typing •-m• (alone on a line) places a copy 
of the current message into the response, but shifted right by one tabstop. Other escapes set up 
subject fields, add and delete recipients to the message, and allow you to escape to an editor to 
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revise the message or to a shell to run some commands. These options are described in the sum- o, · 1 

mary below. 

Ending a mail processing session. You end a mail session with the quit (q) command. 
Messages which have been examined but not deleted go to your mhoz file. Messages which have 
been deleted are discarded. Unexamined messages go back to the post office. The -f option 
specifies that mail read in the contents of your m6oz (or the specified file) for processing; when 
you quit mail writes undeleted messages back to this file. 

Personal and systemwide distribution lists. You can create personal distribution lists so. 
that, for instance, you can send mail to 'cohorts' and have it go to a group of people. Such lists·· 
can, be defined by placing· a:line like: 

alias cohorts bill ozalp sklower jkf mart cory:kridle 

in the file .mailrc in your home directory. The current list of such aliases can be displayed by the 
allaa (a) command in mail. 

System Distribution Lists System wide distribution lists can be created by editing 
/ usr/ lib/ aliases, see aliases(5) and sendmail(8); these are kept in a slightly different syntax. In 
mail you send, personal aliases are expanded in mail sent to others so that they can reply (lower 
case r) to the recipients. System-wide aliases are not expanded when the mail is sent, but any 
reply returned to the machine will have the system wide alias expanded as all mail goes through 
sendmail. H you edit / usr/ lih/ aliases, you must run the program newaliases(8) to rebuild the 
aliases database. 

Network mail (ARPA, UUCP} Mail to sites on the ARPA or UUCP network can be sent using 
nameGsite for ARP A-net sites or machine!user for UUCP sites, provided appropriate gateways are 
known to the system. Be sure to escape the I in UUCP sites when giving it on a csh command line 
by preceding it with a \. 

Mail has a number of options which can be set in the .mailrc file to alter its behavior; thus 
set aakce 

enables the 'askcc' (ask for carbon copy) feature. These options are summarized below in the sec
tion labelled Mail Options. 

SUMMARY OF MAR, COMMANDS 

184 

This summary is adapted from the Mail User's Guide. 

Each mail c.ommand is typed on a line by itself. Arguments may follow the command word. The 
command word need not be typed in its entirety - the first command which matches the typed 
prefix is used. Commands which take message lists as arguments use the next message forward 
which satisfies the command's requirements ii a message-list is not specified. H there are no mes
sages forward of the current message, the search proceeds backwards, and if there are no good 
messages at all, mail types 'No applicable messages' and aborts the command. 

-(nnn) Go to the previous message and print it out. If the optional numeric argument nnn is 
specified, go to the nnn'th previous message and print it. 

+(nnn) 
Go to the next message and print it out. If the optional numeric argument nnn is 
specified, go to the nnn'th next message and print it. 

f Print a brief summary of commands. 

! Shell Command 
Execute the UNIX Shell Command which follows the !. 

allaa (a) With no arguments, print out all currently-defined aliases. With one argument, print 
out that alias. With more than one argument, add the users named in the second and 
later arguments to the alias named in the first argument. 

chdlr ( directory) 
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(c) Change the user's working directory to the optional directory argument. Change to 
the user's login directory if directory is not specified. 

delete (d) Takes a list of messages as argument and marks them all as deleted. Deleted mes
sages are not saved in mboz, nor are they available for most other commands. Messages 
deleted in the current mail session can be undeleted with the undelete command 
described later. 

dp (also dt) Delete the current message and print the next meMage. If there is no next mes
sage, mail says 'at EOF.' 

edit (e) Takes a list of me55ages and points the text editor at each one in turn. On return 
from the editor, the me55age is read back in. 

exit (ex or x) Effects an immediate return to the Shell without modifying the user's system 
mailbox, the mboz file, or the edit file when using the -t option. 

from (t) Takes a list of messages and prints their message headers. 

headers 
{h) List the current range of headers, 20 at a time (fewer lines are displayed on low-speed 
terminals). If you want to see another group of headers, you must type a number that 
lies within that group. For example, 

headers 
alone displays the headers of the first 20 messages. To see headers (say) 41 thru 60, you 
can type 

header• 4& 
or in fact any number that lies in the range 41 thru 60. Also see the z command below, 
which scrolls forwards and backwards through groups of headers. 

help A synonym for ? 

hold (ho, also preserve) Takes a message list and marks each message therein to be saved in 
the user's system mailbox instead of in mboz. Does not override the delete command. 

Ignore takes a list of character strings as arguments. Lines in the header of mail messages that 
start with any of the specified character strings are ignored. 

mall (m) Takes as arguments login names and distribution group names and sends mail to 
th06e people. 

next (n like+ or CR) Goes to the next message in sequence and types it. With an argument 
list, types the next matching message. 

preserve 
A synonym for hold. 

print (p) Takes a message list and types out each message on the user's terminal. Typing a 
print command with a capital P prints even ignored headers. 

quit (q) Terminate the mail session, saving all undeleted, unsaved messages in your mboz file 
in your login directory, preserving all messages marked with hold or preserve or never 
referenced in your system mailbox, and removing all other messages from your system 
mailbox. If new mail has arrived during the mail session, mail displays a message: 

You have new mall 
Ir you quit while editing a mailbox file with the -t flag, mail rewrites the edit file. Mail 
then returns to the Shell, unless the rewrite of edit file fails, in which case the user can 
escape with the exit command. 

reply (r) Takes a message list and sends mail to each message author just like the mall com
mand. The default message must not be deleted. 

replyall 
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Replies to all members on a distribution list, regardless or the setting or the replyall C-,..." ~,, 
variable. 

replysender 
Reply to the sender or the message, regardless or the setting or the or the replyall vari-
able. 

Reply (upper-case R) replies to all members on a distribution list. 

respond 
A synonym ror reply. 

Respond 
A synonym for Reply. 

save (s) Takes a message list and a filename and appends each message in turn to the end or 
the file. The filename in quotes, followed by the line count and character count is echoed 
on the user's terminal. 

set (se) With no arguments, prints all variable values. Otherwise, sets option. Arguments 
are or the Corm: . 

optlon=value 
or: 

option 

shell (eh) Invokes an interactive version or the shell. 

size Takes a message list and prints out the size in characters or each message. 

subject 

top 

type 

unallas 

(eu) works like the from command but works with subjects instead or message headers. 

Takes a message list and prints the top few lines or each. The number or lines printed is c
1 controlled by the variable topllnea and defaults to five. 

(t) A synonym for print. 

Takes a list or names defined by allaa commands and discards the remembered groups or 
users. The group names no longer have any significance. 

undelete 
(u) Takes a message list and marks each one as not being deleted. 

uneet Takes a list or option names and discards their remembered values; the inverse or set. 

visual (v) Takes a message list and invokes the display editor on each message. 

write (w) is similar to the save command, but write removes the 'From' line and the 'Status' 
line Crom the header or the messages, whereas save leaves those lines in the message. 

xlt (x) A synonym for exit. 

z - Scrolls forwards and backwards through groups or headers, 20 at a time (fewer lines or 
headers on low-speed terminals). Ir a '+' argument is given, the next 20 headers are 
displayed, and if a '-' argument is given, the previous 20 headers are displayed. 

ESCAPE SEQUENCES 

186 

Here is a summary or the tilde escapes, which are used when composing messages to perform spe
cial functions. Tilde escapes are only recognized at the beginning or lines. The name 
'tilde escape' is somewhat or a misnomer since the actual escape character can be set by the 
option escape. 

-!command 
Execute the indicated shell command, then return to the message. 

-c name ... 
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Add the given names to the list of carbon copy recipients. 

-d Read the file dead.letter from your home directory into the message. 

-e Invoke the text editor on the mefl8age collected so far. Alter the editing session is 
finished, you may continue appending text to the message. 

-rmessages 
Read the named messages into the message being sent. II no messages are specified, read 
the current message. Also see the - m command which does the same thing but shifts the 
message right by one tab stop. 

-h Edit the message header fields by typing each one in turn and allowing the user to 
append text to the end or modify the field by using the current terminal erase and kill 
characters. 

-m messages 
Read the named messages into the message being sent, shifted right one tab. II no mes
sages are specified, read the current message. 

-p Print out the message collected so far, prefaced by the message header fields. 

- q Abort the message being sent, copying the message to dead.letter in your home directory 
ii save is set. 

-r filename 
Read the named file into the message. 

-s string 
Make the named string become the current subject field. 

-t name ... 
Add the given names to the direct recipient list. 

-v Invoke an alternate editor (defined by the VISUAL option) on the message collected so far. 
Usually, the alternate editor is a screen editor. Alter you quit the editor, you may 
resume appending text to the end of your message. 

-w filename 
Write the message onto the named file. 

-I command 

--string 

Pipe the message through the command as a filter. II the command gives no output or 
terminates abnormally, retain the original text of the message. The command /mt(l) is 
often used as command to rejustily the message. 

Insert the string of text in the message prefaced by a single - . If you have changed the 
escape character, then you should double that character in order to send it. 

MAIL OPTIONS 
Options are controlled via the set and unset commands. Options may be either binary, in which 
case it is only significant to see whether they are set or not, or string, in which case the actual 
value is of interest. You can set and unset options during a mail session, or you can place the 
options in your .mailrc file in your home directory. 

Binary Options. The binary options include the following: 

append 

uk 

Sun Release 1.1 

Messages saved in mboz are appended (the default case) to the end rather than 
prepended. This is set in / uar/ lib/ Mail.re on version 7 systems. 

Mail prompts you for the subject of each message you send. II you respond with simply a 
newline, no subject field is sent. 
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aakec Mail prompts for additional carbon copy recipients at the end of each message. Respond- O· 

ing with a newline indicates your satisfaction with the current list. 

autoprlnt 
The delete command behaves like dp - thus, after deleting a message, the next one is 
typed automatically. 

Ignore Mail ignores interrupt signals from your terminal and echoes them as O's. 

metoo Usually, when a group is expanded that contains the sender, the sender is removed from 
the expansion. Setting metoo includes the sender in the group. 

noaave 
Prevents mail from saving messages in the dead.letter file in your home directory on 
receipt of two interrupts (or after a -q). The default action is to save such messages in 
the dead.letter file. 

quiet Suppress printing the version of the mail program when first invoked. 

replyall 
Alters the action of the reply and Reply commands: reply (lower-case r) normally 
replies to just the sender of the message. Reply (upper-case R) normally replies to 
everyone on the distribution list. Setting the replyall variable reverses this behavior so 
that r (lower-case r) replies to everyone on the distribution list, and R (upper-case R) 
replies to just the sender. This feature is here to retain compatibility with older versions 
of the mail system. 

String Options. The following options have string values: 

EDITOR 
Pathname of the text editor to use in the edit command and -e escape. If not defined, 
then a default editor is used. The default editor is /usr/uc6/ez. 

SHELL Pathname of the shell to use in the ! command and the -1 escape. A default shell is used 
if this option is not defined. The default shell is /bin/csh. 

VISUAL 
Pathname or the text editor to use in the visual command and -v escape. 

escape If defined, the first character or this option gives the character to use in the place or - to 
denote escapes. 

record Ir defined, gives the pathname of the file used to record all outgoing mail. Ir not defined, 
· outgoing mail is not saved. · 

topllnea 
Ir defined, gives the number or lines of a message to be printed out with the top com
mand; normally, the first five lines are printed. 

crt Ir defined, gives the number or lines of a message to be printed before mail calls up the 
more(l) utility so that you can peruse the mail messages leisurely. 

0 

EXAMPLES 
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Send mail to Wendy on her system called ariel: 
angel% mall wendyOarlel 
Subject: New DBX Manuala 
The new DBX manual pages are In angel:/uar/man/manl/dbx.1 
·n 
EOT 
angel% 

Note that mail asked tor a subject; this is controlled by the ask option in the .mailrc file. There 

0 is an example of such a file later on in this section. 
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FILES 

Now when Wendy is working on her system, she will see a mail notification: 
work, work, work 
You have new mail. 

. ariel% mall 
Mail version 2.17 12/26/82. Type? Cor help 
"/usr/spool/mail/wendy": 1 message 1 new 
> N 1 cuthbert Thu Nov 3 10:03:01 11/265 "New DBX Manual Pages" 
&; Mail signals its readiness for commands 

Carriage-return means read nezt message 

From cuthbert Thu Nov 3 10:03:01 1983 
Date: 3 Nov 83 10:02:56 PST (Thu) 
From: cuthbert (Cuthbert Pouncetrifle) 
Subject: New DBX Manual Pages 
To: wendy 
Status: R 

The new DBX manual pages arc in angcl:/usr/man/manl/dbx.1 

&; 

AtEOF 
&; d 
&; q 
ariel% 

Mail signals ita readiness for commands 
Carriage-return means read nezt mesaage 
Means there are no more messages 
Delete this me/J/Jage 
Quit from the mail program 

Here is a .mailrc file in which you can set options to control mail's behavior: 
set crt=30 ask 
ignore via apparently-to date from status received message-id 

The first line sets the crt option to 30 lines - if there are messages longer than this, mail calls up 
more to page through the message in 30-line chunks. The aak option makes mail ask for a sub
ject heading every time you send mail to someone. Finally, the second line says to ignore any 
line starting with any or the character strings from the list - this shortens the amount of 
irrelevant junk that appears at the top or mail messages. 

Here is·a line from a .login file (oriented to the C-Shell): 
set mail=(lO /usr/spool/mail/$USER) 

This aet command instructs the C-Shell to look in /usr/spool/mail/$USER for mail every 10 
seconds and to notify you it there is mail waiting there. In the absence of the time specification, 
the Shell looks every five minutes. 

/usr /spool/mail/* 
-/mbox 
-/.mailrc 
/tmp/R# 
/usr /lib/Mail.help* 
/usr /lib/Mail.re 
/bin/mail 
/ usr /lib/ sendmail 

post office 
your old mail 
file giving initial mail commands 
temporary for editor escape 
help files 
system initialization file 
to do actual mailing 
postman 

SEE ALSO 
binmail(l), fmt(l), newaliases(8), aliases(5), sendmail(8), mailaddr(7), biff(l) 
Mail User's Guide in the Beginner's Guide to the Sun Workstation, which gives an excellent intro
duction. 
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For aendmail installation instructions, see the Sun Syatem Manager 'a Manual. 0 

0 
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NAME 
make - maintain program grouPB' 

SYNOPSIS 
make ( -tmdefUe J ( -1] ( -k} ( -n J ( -t J ( -r ] ( -11.J ( -d) ( -p) 1-S ) ( -q) file••• 

DESCRIPTION 
Make executes commands in makefUe to update one or more target fUee. File is typically a pr~ 
gram. II no -t option is present, 'makefile' and 'Makefile' are tried in order. 'Makefile' with a 
capital M is the preferred choice since it appears towards the front of any list of files and thus 
tends to stand out. II make/Ue is '-', make reads the standard input. More than one -f option 
may appear. 

Make updates a target if it depends on prerequisite files that have been modified since the target 
was last modified, or if the target does not exist. 

Make/Ue contains a sequence of entries that specify dependencies. The first line of an entry is a 
blank-separated list of targets, then a colon, then a list or prerequisite files. Text following .a 
11emicolon, and all following lines that begin with a tab, are shell commands to be executed to 
update the target. II a name appears on the left of more than one 'colon' line, then it depends on 
all of the names on the right of the colon on those lines, but only one command sequence may be 
specified for it. II a name appears on a line with a double colon :: then the command sequence 
following that line is performed only if the name is out of date with respect to the names to the 
right of the double colon, and is not affected by other double colon lines on which that name may 
appear. 

Two special forms of a name are recognized. A name like library(JUe) means the file named /Ue 
stored in the archive named library. A name like library(( entry)) means the file stored in archive 
librar11 containing the entry point entry. 

Sharp and newline surround comments. 

The following makefile says that program depends on the two files a.o and b.o and that they in 
tum depend on .c files and a common file called incl: 

program: a.o b.o 
cc a.o b.o -Im -o program 

a.o: incl a.c 
cc~ a.c 

b.o: incl b.c 
cc~ b.c 

Mde/Ue entries of the· form 

stringl =- string2 

are macro definitions. Subsequent appearances of $(Btring1) or ${string1} are replaced by etringe. 
II BlringJ ia a single character, th~ parentheses or braces are optional. 

Make infers prerequisites for files for which makefile gives no construction commands. For exam
ple, a .c file may be inferred as prerequisite for a .o file and be compiled to produce the .o file. 
Thus the preceding example can be done more briefty: 

program: a.o b.o 
cc a.o b.o -Im -o program 

a.o b.o: incl 

Prerequisites are inferred according to selected suffixes listed as the 'prerequisites' for the special 
name .SUFFIXES; multiple lists accumulate; an empty list clears what came before. Order is 
significant; the first p06sible name for which both a file and a rule as described in the next para
graph exist is inferred. The default list is 

.SUFFIXES: .out .o .c .e .r .r .y .I .s .p 
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The rule to create a file with suffix se that depends on a similarly named file with sufruc Bl is ca 
specified as an entry for the 'target' slse. Before issuing any command, make sets certain special ' 
macros: 

$@ is set to the name or the file to be 'made'. 

$7 is set to the names of files that are younger than the target. 

$< is set to the name of the related file that caused the action, only if the command was gen
erated by an implicit rule. 

$* is set to the prefix shared by the current and dependent filenames, only if the command 
was generated by an implicit rule. 

For example, a rule for making optimized .o files from .c files is 

.c.o:; cc -c -0 -o $0 $*.c 

Certain macros are used by the default inference rules to communicate optional arguments to any 
resulting compilations. In particular, 'CFLAGS' is used for cc(l) options, 'FFLAGS' for /77(1) 
options, 'PFLAGS' for pc(l) options, and 'LFLAGS' and 'YFLAGS' for lez and yacc(l) options. 
In addition, the macro 'MFLAGS' is filled in with the initial command line options supplied to 
make. This simplifies maintaining a hierarchy of makefiles as one may then invoke make on 
makefiles in subdirectories and pass along useful options such as -k. 

Command lines are executed one at a time, each by its own shell. A line is printed when it is 
executed unless the special target .Sll,ENT is in makefile, or the first character or the command is 
'@'. 

Commands returning nonzero status (see intro(l)) cause make to terminate unless the special tar
get .IGNORE is in makefile or the command begins with <tab><hyphen>. 

Interrupt and quit cause the target to be deleted unless the target is a directory or depends on the 
special name .PRECIOUS. 0 

OPTIONS 

FILES 

-t myfile 
myfile is the name of the file to use for make commands instead of the default 'makefile' 
or 'Makefile'. 

-l Equivalent to the special entry .IGNORE:. 

-k When a command returns nonzero status, abandon work on the current entry, but con-
tinue on branches that do not depend on the current entry. 

-n Trace and print, but do not execute the commands needed to update the targets. 

-t Touch, that is, update the modified date of targets, without executing any commands. 

-r Equivalent to an initial special entry .SUFFIXES: with no list. 

-• Equivalent to the special entry .Sll,ENT:. 

-d debug; print internal state after each command 

-p print internal state after reading Makefile 

-q determines if the target is up to date - returns a zero exit status it it is, and a non-zero 
exit status otherwise. 

-S undoes the effect of the -k option. 

makefile, Makefile 

SEE ALSO 
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sh(l), touch(l), m(l), pc(l) c
Make - A Program for Maintaining Computer Programs, in Programming Tools for the Sun a: 
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BUGS 
S111tem. 

Some commands return nonzero status inappropriately. Use -l to overcome the difficulty. 
Commands that are directly executed by the shell, notably cd(l), are ineffectual across newlines in 
make. 

Make should recognize names of libraries in the dependency entries, for example: 

gfab: -Im grab.o 
cc -o grab grab.o -lm 
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NAME 
man - print out manual pages; find manual information by keywords 

SYNOPSIS 
man [ - J [ -t J [ section ) title ••• 
man -k keyword ••• 
man -f file ••• 

DESCRIPTION 
Man displays information from the UNIX System Manuals. Man can be asked for one line 
descriptions of commands specified by name, or for all commands whose description contains any 
of a set of keywords. It can also provide on-line access to the sections of the printed manual. 

When neither the -k nor -f option is specified (see OPTIONS below), man formats a specified set 
of manual pages. Ir a aection is specified, man looks in that section of the manual for the given 
lit/ea. Section is an arabic section number ('3' for instance); the number may be followed by a 
single letter classifier ('lg', for instance, indicating a graphics program in Section 1). II aection is 
omitted, man searches all sections of the manual, giving preference to commands over subroutines 
in system libraries, and prints the first section it finds, if any. 

Ir the standard output is a terminal, or if you use the - flag, man pipes its output through cat(l) 
with the -a option to crush out useless blank lines, u/(1) to create proper underlines for different 
terminals, and through more(l) to stop after each page on the screen. Type a space to continue, 
and a control-D to scroll 11 more lines when the output stops. 

OPTIONS 
-k 

-t 

Display a one line synopsis or each manual section whose listing in the table of contents 
contains any of the keyworda. 

Attempt to locate manual sections related to those files, and display the table of contents 
lines for those sections. 

-t Use troff to format the specified section, assuming you have a suitable raster output dev- 0 
ice which can actually handle tro[fs output. 

FILES 
/usr/man/man!/* 
/usr/man/cat?/* 

manual pages in nroff/troff source 
formatted manual pages 

SEE ALSO 

BUGS 

194 

more(l), ul(l), whereis(l), catman(8) 

The manual is supposed to be reproducible either on the phototypesetter or on a typewriter. 
However, on a typewriter some information is neces.,arily lost. 
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NAME 
mesg - permit or deny meMages 

SYNOPSIS 
meeg ( n) ( y) 

DESCRIPTION 
Meag with argument n forbids messages via write(l) by revoking non-user write permission on the 
user's terminal. Meag with argument y reinstates permiMion. All by itself, meag reports the 
current state without changing it. 

FILES 
/dev/tty• 

SEE ALSO 
write(l), talt(l) 

DIAGNOSTICS 
Exit status is O if meS&ages are receivable, 1 if not, 2 on error. 
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NAME 
mkdir - make a directory 

SYNOPSIS 
mkdlr dirname ••• 

DESCRIPTION 
Mkdir creates directories. Standard entries, '•', for the directory itself, and ' •• ' for its parent, are 
made automatically. 

The current umask(2) setting determines the mode in which directories are created. Modes may . 
be modified after creation by using chmod(l). 

Mkdir requires write permission in the parent directory. 

SEE ALSO 
chmod(l), rmdir(l), rm(l), umask(2), mkdir(2), rmdir(2) 
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NAME 
mkstr - create an error message file by massaging C source 

SYNOPSIS 
mkltr ( - ) messageftle preftx file ••• 

DESORiPTION 
Mkatr creates files of error messages. You can use mk11tr to make programs with large numbers of 
error diagnostics much smaller, and to reduce system overhead in running the program - as the 
error messages do not have to be constantly swapped in and out. 

Mk,tr processes each of the specified jiJe,, placing a massaged version of the input file in a file 
whose name consists of the specified prefiz and the original name. A typical example of using 
mkatr would be: 

mkstr pistrings xx • .c 

This command would cause all the error messages from the C source files in the current directory 
to be placed in the file pi1tring1 and processed copies of the source for these files to be placed in 
files whose names are prefixed with :r:r. 

To proceS1 the error messages in the source to the message file, mks tr keys on the string 'error("' 
in the input stream. Each time it occun, the C string starting at the '"' is placed in the message · 
file followed by a null character and a new-line character; the null character terminates the mes
sage so it can be easily used when retrieved, the new-line character makes it possible to sensibly 
cat the error message file to see its contents. The massaged copy of the input file then contains a 
laeek pointer into the file which can be used to retrieve the message, that is: 

OPTIONS 

char 
Int 

efilnameO == "/usr/lib/pi_strings"; 
efil == -1; 

error(al, a2, a3, a4) 
{ 

oops: 

} 

char buf'(256); 

If (efil < 0) { 
efil == open(efilname, O); 
If (efil < 0) { 

} 
} 

perror( efilname ); 
exit(l); 

If (lseek(eftl, (long) al, 0) 11 read(efil, bul, 256) <= 0) 
goto oops; 

printl(buf, a2, a3, a4); 

- Place error messages at the end of the specified message file lor recompiling part of a large 
mkstr 'd program. 

SEE ALSO 
lseek(2), xstr(l) 
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NAME 
more, page - browse through a text file 

SYNOPSIS 
more ( -cdflsu J (-lines) I +linenum6er J I +/pattern J I name ••• 

page I -cdflsu ) I -lines J I +linenum6er J I +/pattern J I name ••• J 

DESCRIPTION 
More is a filter which displays the contents of a text file one screenful at a time on a video termi
nal. It normally pauses after each screenful, and prints '-More-' at the bottom of the screen. 
More displays another line if you type a carriage-return; more displays another screenful ii you 
type a space. 

If you ·use the page command instead of the more command, the screen is cleared before each 
sereenful is displayed (but only if a full screenful is being displayed), and k - 1 rather than k - 2 
lines are displayed in each screenful, where k is the number of lines the terminal can display. 

More looks in the file / etc/termcap to determine terminal characteristics, and to determine the 
default window size. On a terminal capable of displaying 24 lines, the default window size is 22 
lines. 

More looks in the environment variable MORE to pre-set any flags desired. For example, if you 
prefer to view files using the -c mode of operation, the csh command "setenv MORE -c" or the sh 
command sequence "MORE== '-c'; ezport MORE' would cause all invocations of more, including 
invocations by programs such as man to use this mode. Normally, the user will place the com
mand sequence which sets up the MORE environment variable in the .login or .profile file. 

If more is reading from a file, rather than a pipe, a percentage is displayed along with the -More-
prompt. This gives the fraction of the file (in characters, not lines) that has been read so far. 

Other sequences which may be typed when more pauses, and their effects, are as follows ( i is an 
optional integer argument, defaulting to 1) : 

i<space> 
display i more lines, (or another screenful if no argument is given) 

AD display 11 more lines (a "scroll"). If i is given, the scroll size is set to i. 

d same as AD (control-D) 

iz same as typing a space except that i, ii present, becomes the new window size.· 

is skip i lines and print a screenful of lines 

ii skip i screenfuls and print a screenful of lines 

q or Q Exit from more. 

- Display the current line number. 

v Start up the editor vi at the current line. 

h Help command; give a description of all the more commands. 

i /expr search for the i-th occurrence of the regular expression ezpr. If there are less than i 
occurrences of ezpr, and the input is a file (rather than a pipe), the position in the file 
remains unchanged. Otherwise, a screenful is displayed, starting two lines before the 
place where the expression was found, or the end of the pipe, whichever comes first. The 
user's erase and kill characters may be used to edit the regular expression. Erasing back 
past the first column cancels the search command. 

in search for the i-th occurrence of the last regular expression entered. 

0 

0 

(single quote) Go to the point from which the last search started. If no search has been o, 
performed in the current file, this command goes back to the beginning of the file. 
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!command 
invoke a shell with command. The characters '%' and '!' in "command" are replaced with 
the cunent file name and the previous shell command respectively. Ir there is no current 
file name, '%' is not expanded. The sequences "\%" and "\!" are replaced by "%" and 
"I" respectively. 

i :n skip to the i-th next file given in the command line (skips to last file if n doesn't make 
sense) 

i :p skip to the i-th previous file given in the command line. Ir this command is given in the 
middle of printing out a file, more goes back to the beginning of the file. If i doesn't make 

· sense, more skips back to the first file. If more is not reading from a file, the bell is rung 
and nothing else happens. 

:f display the current file name and line number. 

:qor :Q 
exit from more (same as q or Q). 

(dot) repeat the previous command. 

The commands take effect immediately; it is not necessary to type a carriage return. Up to the 
time when the command character itself is given, the user may type the line kill character to can
cel the numerical argument being formed. In addition, the user may type the erase character to 
redisplay the -More--(xx%) message. 

At any time when output is being sent to the terminal, the user can type the quit key (normally 
control-\). More stops sending output, and displays the usual -More- prompt. The user may 
then enter one of the above commands in the normal manner. Unfortunately, some output is lost 
when this is done, due to the fact that any characters waiting in the terminal's output queue are 
flushed when the quit signal occurs. 

More sets the terminal to noecho mode so that the output can be continuous. Thus what you 
type does not show on your terminal, except for the / and ! commands. 

If the standard output is not a terminal, more acts just like cat, except that a header is printed 
before each file in a series. 

OPTIONS 
-line• Set the size of the window to line• lines long instead of the default. 

-c 

-d 

-t 

-1 

Sun Release 1.1 

Display each page by redrawing the screen instead of scrolling. This makes it easier to 
read text while more is writing. This option is ignored if the terminal does not have the 
ability to clear to the end of a line. 

Display the message 'Hit space to continue, Rubout to abort' at the end of each screenful. 
This is useful if more is being used as a filter in some setting, such as a class, where users 
are unsophisticated. 

Count logical rather than screen lines. That is, long lines are not folded. This option is 
recommended if nroff output is being piped through ul, since the latter may generate 
escape sequences. These escape sequences contain characters which would ordinarily 
occupy screen postions, but which do not print when they are sent to the terminal as part 
or an escape sequence. Thus more may think that lines are longer than they actually are, 
and fold lines erroneously. 

Do not treat AL (form feed) specially. If -I is not used, more pauses after any line that 
contains a AL, as if the end or a screenful had been reached. Also, if a file begins with a 
form feed, the screen is cleared before the file is printed. 

Squeeze multiple blank lines from the output, and replace them with single blank lines. 
Especially helpful when viewing nroff output, this option maximizes the useful informa
tion present on the screen. 
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-u Normally, more handles underlining such as produced by nroff in a manner appropriate toQ'; 
the particular terminal: if the terminal can perform underlining or has a stand-out mode, 
more outputs appropriate escape sequences to enable underlining or stand-out mode for 
underlined information in the source file. The -u option suppresses this processing. 

+linenumber 
Start up at linenumber. 

+/pattern 
Start up two lines before the line containing the regular expression pattern. 

EXAMPLES 

FILES 

A sample usage of more in previewing _nroff output would be 

nroff -ms + 2 doc.n I more -s 

/etc/termcap 
/usr/lib/more.help 

Terminal data base 
Help file 

SEE ALSO 
csh(l), man(l), script(l), sh(l), environ(5), termcap(5) 

C. 
l 
) 
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NAME 
mt - magnetic tape manipulating progr.am 

SYNOPSIS 
mt f -f tapename J command f count J 

DESCRIPTION 

FILES 

Mt sends commands to a magnetic tape drive. If a tape name is not specified, the environment 
vt1,dable TAPE is used; if TAPE does not exist, mt uses the device / dev/rmt1£. Note that 

l' t•fename must reference a. raw (not block) tape device. By default mt performs the requested 
o~rration once. Operations may be performed multiple timea by specifying count. 

T~e available commands are listed below. Only as many characters as are required to uniquely 
i4~ntify a command need be specified. 

qf, weof 
··· Write count end-of-file marks at the current position on the tape. 

tat Forward space count files. 

fir Forward space count records. 

bat Back space count files. 

bar Back space count records. 

rewind 
Rewind the tape (Countis ignored.) 

oflllne, rewofll 
Rewind the tape and place the tape unit off-line (Countis ignored.) 

1tatu1 Print status information about the tape unit. 

Mt returns a O exit status when the operation(s) were successful, 1 if the command was unrecog
nized, and 2 if an operation failed. 

/dev/rmt• 
/dev/rar• 
/dev/ret• 

Raw magnetic tape interface 
Raw Archive cartridge tape interface 
Raw SCSI tape interface 

SEE ALSO 
mtio(4), dd(l), ioctl(2), environ(5) 

BUGS 
Archive tapes are not full-fledged tape devices, as they do not support the far, bsf or bsr options. 
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NAME 
mv - move or rename files 

SYNOPSIS 
mv ( -1 J ( -t J ( - J filel file2 

mv ( -1 J ( -t J ( - J directory I directory2 

mv ( -1 J ( -t ) ( - J file • • • directory • • • directory 

DESCRIPTION 
Mv moves files and directories around in the file system. A side effect of mv is to rename a file or 
directory. The three major forms of mv are shown in the ·synopsis above. 

The first form of mv moves (changes the name of) file1 to file£. II fi,Jet already exists, it is 
removed before fileJ is moved. If file£ baa a mode which forbids writing, mv prints the mode (see 
chmod(2)) and reads the standard input to obtain a line; if the line begins with y, the move takes 
place, otherwise mv exits. 

The second form of mv moves (changes the name or) directorg1 to directorgt, ONLY if directorgt 
does not already exist - if it does, the third form applies. 

The third form of mv moves one or more file, and directorie,, with their original names, to the 
last directory in the list. 

Mv refuses to move a file or directory onto itself. 

OPTIONS 
-1 

-t 

interactive mode: mv displays the name of the file or directory followed by a question 
mark whenever a move would replace an existing file or directory. It you type a line 
starting with 'y', mv moves the specified file or directory, otherwise mv does nothing with 
that file or directory. 

force: override any mode restrictions and the -1 switch. The -t option also suppresses 
any warning messages about modes which would potentially restrict overwriting. 

Interpret all the following arguments to mv as file names. This allows file names starting 
with minus. 

SEE ALSO 

BUGS 

202 

cp(l), ln(l) 

II file1 and file£ are on different file systems, then mv must copy the file and delete the original. 
In this case the owner name becomes that of the copying process and any linking relationship 
with other files is lost. 

Mv will not move a directory from one file system to another. 
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NAME 
nice, nohup - run a command at low priority ( Bh only) 

SYNOPSIS 
nlc:e ( -number ) command ( arguments ) 

nohup command [ arguments I 
DESCRIPTION 

FILES 

Nice executes command with low schedulin& priority. If the number argument .is present, the 
priority is incremented (higher numben mean lower priorities) by that amount up to a limit or.20. 
The derault number is 10. . 

The super-user may run commands with priority higfier than normal by using a negative priority, 
e.g. '-10'. 
Nohup executes command immune to hangup and terminate signals from the controlling terminal. 
The priority is incremented by 5. Nohup should be invoked from the shell with '&' in order to 
prevent it from responding to interrupts by or stealing the input from the next person who logs in 
on the same terminal. The syntax or nice ii also different. 

ooh up.out standard output and standard error Ole under nohup 

SEE ALSO 
csb(l), nice(3C), renice(8) 

DIAGNOSTICS 

BUGS 

Nice returns the exit status of the subject command. 

Nice and nohup are particular to ,h(l). It you use c,h(l), then commands executed with "&" are 
automatically immune to hangup signals while in the background. There is a builtin command 
nohup which provides immunity from terminate, but it does not redirect output to nohup.out. 

Nice ii built into c,h(l) with a slightly different syntax than described here. The form "nice 
+ 10" Dices to po1itive nice, and "nice -10" can be used by the super-user to give a process more 
of the proce11or. 
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NAME 
nm - print name list 

SYNOPSIS 
nm I -gnoprua ) I file ••• J 

DESCRIPTION 
Nm prints the name list (symbol table) of each object file in the argument list. It an argument is 
an archive, a listing for each object file in the archive will be produced. It no file is given, the 
symbols in a.out are listed. 

Each symbol name is preceded by its value (blanks it undefined) and one of the letters: 

U (undefined), 

A (absolute), 

T (text segment symbol), 

D (data segment symbol), 

B (bss segment symbol), 

C (common symbol), 

t file name, 

debug symbol table entries (see -a below). 

IC the symbol is local (non-external) the type letter is in lower case. The output is sorted alph~ 
betically. 

OPTIONS 
-g Print only global (external) symbols. 

-D Sort numerically rather than alphabetically. 

-o Prepend file or archive element name to each output line rather than only once. 

-p Don't sort; print in symbol-table order. 

-r Sort in reverse order. 

-u Print only undefined symbols. 

-a Print all symbols. 

EXAMPLE 
nm 

prints the symbol list of a.out, the default output file for the C compiler. 

SEE ALSO 
ar(l), ar(5), a.out(5) 
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NAME· 
nroff - text formatting and typesetting 

SYNOPSIS 
nroff 1-opagelist) ( -nN) ( -t1N) 1-m name J 1-r 11N) I -1) ( -q) ( -Tname J 

I -e J ( -h J I 01e J ••• 
DESCRIPTION 

Nroff formats text in the named files for typewriter-like devices. See also tro.tJtl). The full capa
bilities of nroff and troff are described in Formatting Documents with Nroff and Troff. 

Ir no file argument is present, nroff reads the standard input. An argument consisting of a single 
minus(-) is taken to be a fl.le name corresponding to the standard input. 

OPTIONS 
Options may appear iii any order so long as they appear 6efore the flies. 

-oli,t Print only pages whose page numbers appear in the comma-separated list oC numbers and 
ranges. A range N-M means pages N through M; an initial -N means from the beginning 
to page N; and a final N- means from N to the end. 

-nN Number first generated page N. 

-•N Stop every N pages. Nroff will halt prior to every N pages (default N=l) to allow paper 
loading or changing, and will resume upon receipt of a newline. 

-mname 
Prepend the macro file /uar/Db/tmae/tmae.name to the input files. 

-raN Set register 11 (one-character) to N. 

-1 Read standard input after the input files are exhausted. 

-q Invoke the simultaneous input-output mode of the rd request. 

-Tname 
Prepare output for a device of the specified name. Known names are: 

37 
tn300 
SOOS 
300 
300X 
460 
450-12 
460-12-8 
460X 
lpr 
xl700 

Teletype Corporation Model 37 terminal - this is the default. 
GE TermiNet 300 (or any terminal without half-line capability), 
DASI-300S 
DASI-300 
DASI-300X 
DASI-450 (Diablo Hyterm). 
DASI-450 (Diablo Hyterm) - 12-pitch. 
DASI-450 (Diablo Hyterm) - 12-pitch and 8 lines-per-inch. 
DASI-450X (Diablo Hyterm ). 
Line printer. 
Xerox 1700 daisywheel printer. 

-e Produce equally-spaced words in adjusted lines, using full terminal resolution. 

-h Use output tabs during horizontal spacing to speed output and reduce output character 
count. Tab settings are assumed to be every 8 nominal character widths. 

EXAMPLE 

gaia% nroff -•4 -me users.guide 

Formal.a users.guide using the -me macro package, and stopping every 4 pages. 

FILES 
/tmp/ta• temporary file 
/usr/lib/tmac/tmac.* standard macro files 
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/usr/lib/term/* terminal driving table,s for nroff 

SEE ALSO 
Formatting Document, with Nroff and Troff in Editing and Tezt ProceBBing on the Sun Worhta
tion. 
troff(l), eqn(l), tbl(l), ms(7), me(7), man(7), col(l) 
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NAME 
od - octal, decimal, hex, ascii dump 

SYNOPSIS 
od I -format J I file J I l+)offsetl.Jlb) !label) J 

DESCRIPTION 
Od displays file, or it's standard input, in one or more dump formats as selected by the first argu
ment. Ir the first argument is missing, -o (octal) is the default. Dumping continues until end-oC
flle. 

The meanings or the format argument characters are: 

a Interpret bytes as characters and display them with their ASCil names. IC the p character is 
given also, bytes with even parity are underlined. IC the P character is given, bytes with 
odd parity are underlined. Otherwise the parity bit is ignored. 

b Interpret bytes as unsigned octal. 

c Interpret bytes as ASCD characters. Certain non-graphic characters appear as C escapes: 
null-\0, backspace-\b, CormCeed-\r, newline-\n, return=\r, tab==\t; others appear as 
3-digit octal numbers. Bytes with the parity bit set are displayed in octal. 

d 

I 

h 
I 
1 

0 

•lnJ 

V 

wlnJ 

Interpret (short) words as unsigned decimal. 

Interpret long words aa floating point. 

Interpret (short) words as unsigned hexadecimal. 

Interpret (short) words as signed decimal. 

Interpret long words 88 signed decimal. 

Interpret (short) words 88 unsigned octal. 

Look for strings or ASCil graphic characters, terminated with a null byte. N specifies the 
minimum length string to be recognized. By default, the minimum length is 3 characters. 

Show all data. By default, display lines that are identical to the last line shown are not ou~ 
put, but are indicated with an "*" in column 1. 

SpecUles the number or input bytes to be interpreted and displayed on each output line. Ir 
w is not specified, 16 bytes are read for each display line. Ir n is not specified, it defaults to 
32. 

x Interpret (short) words as hexadecimal. 

An upper case format character implies the long or double precision form or the object. 

The offset argument specifies the byte offset into the file where dumping is to commence. By 
default this argument is interpreted in octal. A different radix can be specified; IC "." is appended 
to the argument, then offset is interpreted in decimal. IC offset begins with "x" or "Ox", it is 
interpreted in hexadecimal. IC "b" ("B") is appended, the offset is interpreted as a block count, 
where a block is 512 (1024) bytes. IC the file argument is omitted, an offset argument must be 
preceded by "+". 

The radix of the displayed address will be the same as the radix of the offset, if specified; other
wise it will be octal. 

Label wili be interpreted as a paeudo-address for the first byte displayed. It will be shown in "()" 
followjng the file offset. It is intended to be used with core images to indicate the real memory 
address. The syntax for label is identical to that for offset. 

SEE ALSO 
adb(l) 
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A file name argument can't start with "+ ". A hexadecimal offset can't be a block count. Only 
one file name argument can be given. 

It is an historical botch to require specification or object, radix, and sign representation in a single 
character argument. 
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NAME 
pagesize - print system page size 

SYNOPSIS 
pagealH 

DESCRIPTION 
Pagesize prints the size of a page of memory in bytes, as returned by getpagesize(2). This pr~ 
gram is useful in constructing portable shell scripts. 

SEE ALSO 
getpagesize(2) 
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NAME 
p35swd - change login password 

SYNOPSIS 
pauwd I name ) 

DESCRIPTION 

FILES 

This command changes (or installs) a password associated with the user name (your own name by 
default). · 

Paaawd prompts for the old p88sword and then for the new one. The caller must supply both. 
The new password must be typed twice, to forestall mistakes. 

New passwords must be at least four characters long if they use a sufficiently rich alphabet and at 
least six characters long if monocase. These rules are relaxed if you are insistent enough. 

Only the owner of the name or the super-user may change a password; the owner must prove be 
knows the old password. 

/etc/passwd 

SEE ALSO 

BUGS 

210 

login(l), p88swd(5), crypt(3) 
Robert Morris and Ken Thompson, UNIX password aecurit11 

The password fl.le information should be tept in a different data structure allowing indexed access; 
dbm(3X) would probably be suitable. 
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NAME 
pc - P~al compiler 

SYNOPSIS 
pc ( -c I I -s I ( -w J I -p J t -0 J I -S J ( -o output J I -c 11 -b I ( -t J 1 -1 J I -s 11 -• I 

( -lname ••• I name ••• 

DESCRIPTION 
Pc is a Pascal compiler. If given an argument file ending with .p, it compiles the file and loads it 
into an executable file called, by default, a.out. 

A program may be separated into more than one .p file. Pc will compile a number of argument .p 
files into object files (with the extension .o in place of .p). Object files may then be loaded into 
an executable a.out file. Exactly one object file must supply a program statement to success
fully create an executable a.out file. The rest of the files must consist only of declarations which 
logically nest within the program. References to objects shared between separately compiled files 
are allowed if the objects are declared in lnclude'd header files, whose names must end with .h. 
Header files may only be included at the outermost level, and thus declare only globally available 
objects. To allow functions and procedures to be declared, an external directive has been 
added, whose use is similar to the forward directive but restricted to appear only in .h files. 
Function and procedure bodies may not appear in .A files. A binding phase of the compiler 
checb that declarations are used consistently, to enforce the type checking rules of Pascal. 

Object files created by other language processors may be loaded together with object files created 
by pc. The functions and procedures they define must have been declared in .h files included 
by all the .p files which call those routines. Calling conventions are as in C, with var parameters 
passed by address. 

See the Pa,cal U,er ', .Manual in the Sun Fortra,a and Pa,cal Manual for details. 

OPTIONS 
The following options have the same meaning as in cc(l) and /77(1). See ld(l) for load-time 
options. 

-c Suppress loading and produce .o 1lte(s) from source file(s). 

-a Produce additional symbol table information for db(l). 

-w Suppre• warning messages. 

-p Prepare object files for profiling, see pro/(1). 

-0 Invoke an object-code improver. 

-8 Compile the named program, and leave the assembler-language output on the correspond-
ing file with a ,, suffix. No ,o is created. 

-o oui,ut · .... 
Name the final output file output instead of a.out. 

The following options are peculiar to pc. 

-C dompile code to perform runtime checks, verify a11ert statements, and initialize all vari-
ables to zero as in pi. 

-b Block buffer the ~le output. 

-l Produce a listing for the specified procedures, functions and Include files. 

-1 Make a progfam listing during translation. 

-• Accept standard Pascal only; non-standard constructs cause warning diagnostics. 

-• Allow execution profiling with p:ep by generating statement counters, and arranging for the 
creation of the profile data file pmon.out when the resulting object is executed. 
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FILES 

USER COMMANDS PC(l) 

Other arguments are taken to be loader option arguments, perhaps libraries of pc compatible rou- 0 
tines. Certain flags can also be controlled in comments within the program as described in the 
Pascal User's Manual in the Sun Fortran and Pascal Manual. 

file.p 
/usr/lib/pcO 
/Jib/rt 
/usr/lib/pc2 
/lib/c2 
/usr/lib/pc3 
/usr /lib/pc2.0strings 
/usr/lib/how.J)C 
/usr/lib/libpc.a 
/usr /lib /libm.a 
/lib/Jibe.a 

pascal source files 
compiler 
code generator 
runtime integrator (inline expander) 
peephole optimizer 
separate compilation consistency checker 
text of the error messages 
basic usage explanation 
intrinsic functions and 1/0 library 
math library 
standard library, see intro(3) 

SEE ALSO 
The Pascal User's Manual in the Sun Fortran and Paacal Manual. 
pi(l), pxp(l), pxref(l) 

DIAGNOSTICS 

BUGS 
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For a basic explanation do 

pc 

The packed keyword is recognized but has no effect. 

The-• flag doesn't work for separately compiled flies. 

Because the -e option is usurped by the compiler, it is not possible to pass the strip option to the 
loader. Thus programs which are to be stripped, must be run through atrip(l) after they are com
piled. 

The compiler qualiflles a nested procedure name by chaining the names of the enclosing pro
cedures. This sometimes results in names long enough to abort the assembler (a,(1)), which 
currently limits identifiers to 50 characters. 
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PERFMON(l) USER COMMANDS PERFMON(l) 

NAME 
perlmon - graphical display of general system statistics 

SYNOPSIS 
perfmon ( statistic ••• ) 

DESCRIPTION 
Perfmon provides a graphical display of the system-wide performance statistics and updates them 
approximately once a second. It should be executed from a graphics tool inside the Sun Windows 
system. The time interval between updates can be adjusted by typing one of the following char
acters while the mouse is in the graphics subwindow: 

• increases the interval by 0.06 seconds (small , means get dower by a little). 

S increases the interval by one second (capital S means get Slower by a lot). 

f decreases the interval by 0.06 seconds (small /means get /aster by a little). 

F decreases the interval by one second (capital F means get Faster by a lot). 

R resets the interval to the standard 1.06 seconds. 

In addition, typing: 

H, h or f 
· lists the char11eters that perfmon is listening for. 

Q or q causes perf,,;;n to cease executing. 

If no s~atistic argument is given, perfmon displays all statistics. A tick is placed on the lines 
separating the graphs once every fifteen seconds (due to scheduling vagaries, these ticks may not 
be evenly spaced). 

Statlltlca 
user is the percentage of total CPU time spent in normal and low priority user processes. 

system 
is the perceniage of total CPU time attributed to system calls and overhead. 

Idle is the percentii.ge of total CPU time spent idle. 

free is the amount of available real memory (in Kbytes). 

disk is the total number of disk transfers performed. 

lntvrupta . 
is the total number of intenupts serviced. 

Input is the total number of input packets received. 

output 
is the total number of output packets transmitted. 

colllalon 
is the total number of collisions between pack~ts observed on the network. 

SEE ALSO 
netstat(8), vmstat(8), suntools(l) 
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NAME 
pi - Pascal interpreter code translator 

SYNOPSIS 
J>ll -b 11 -lJ I -1 1 I -n I I -p 11 -II I I -t 11 -u I [ -w J I -• I ( -l name • • • J name.p 

DESCRIPTION 
Pi translates the program in the file name.p leaving interpreter code in the file o6j in the current 
directory. The interpreter code can be executed using pz. Piz performs the functions of pi and pz 
for 'load and go' Pascal. 

OPTIONS 

FILES 

The following flags are interpreted by pi; the associated options can also be controlled in com
ments within the program as described in the Pa,cal Uaer', Manual in the Sun Fortran and Pa,cal 
Manual. 

-b Block buffer the file output. 

-I Enable the listing for any specified procedures and functions and while processing any 
specified Include files. 

-I Make a program listing during translation. 

-n Begin each listed Include file on a new page with a banner line. 

-p Suppress the post-mortem control flow backtrace if an error occurs; suppress statement 
limit counting. 

-• Accept standard Pascal only; non-standard constructs cause warning diagnostics. 

-t Suppress runtime tests of subrange variables and treat assert statements as comments. 

-u 

-w 

-• 

file.p 
file.i 

Card image mode; only the first 72 characters of input Jines are used. 

Suppress warning diagnostics. 

Allow execution profiling with pzp by generating statement counters, and arranging for the 
creation of the profile data file pmon.out when the resulting object is executed. 

input file 
Include file(s) 

/usr /lib/pi2. *strings 
/usr/lib/how_pi* 
obj 

text of the error messages 
basic usage explanation 
interpreter code output 

SEE ALSO 
Berkeley Pascal User's Manual 
pix(l), px(l), pxp(l), pxref(l) 

DIAGNOSTICS 
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For a basic explanation do 

pl 

lo the diagnostic output of the translator, lines containing syntax errors are listed with a flag indi
cating the point of error. Diagnostic messages indicate the action which the recovery mechanism 
took in order to be able to continue parsing. Some diagnostics indicate only that the input is 
'malformed.' This occurs if the recovery can find no simple correction to make the input syntacti
cally valid. 

Semantic error diagnostics indicate a line in the source text near the point of error. Some errors 
evoke more than one diagnostic to help pinpoint the error; the follow-up messages begin with an 
ellipsis ' .. .'. 
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PI( 1) 

BUGS 

USER COMMANDS PI{ 1) 

The first character of each error me155age indicates its claM: 

E Fatal error; no code will be generated. 
e Non-fatal error. 
w Warning - a potential problem. 
s Non-standard Pascal construct warning. 

II a severe error occurs which inhibits further processing, the translator will give a diagnostic and 
then 'QUIT'. 

The keyword packed is recognized but has no effect. 

For clarity, semantic errors should be flagged at an appropriate place in the source text, and mul
tiple instances of the 'same' semantic error should be summarized at the end of a procedure or 
function rather than evoking many diagnostics. 

When Include files are present, diagnostics relating to the last procedure in one file may appear 
after the beginning of the listing of the next. 
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NAME 
pix - Pascal interpreter and executor 

SYNOPSIS 
pix ( -blnpstuws J [ -1 name ... J name.p [argument ... 

DESCRIPTION 

FILES 

Piz is a 'load and go' version of Pascal which combines the functions of the interpreter code 
translator pi and the executor pz. It uses pi to translate the program in the file name.p and, if 
there were no fatal errors during translation, causes the resulting interpreter code to be executed ·· 
by pz with the specified arguments. A temporary file is used for the object code; the &le obj is 
neither created nor destroyed. 

/usr/bin/pi 
/usr/bin/px 
/tmp/pix• 
/usr/lib/how_pix 

Pascal translator 
Pascal executor 
temporary 
basic explanation 

SEE ALSO 
The Paecal Ueer'e Manual in the Fortran and Paecal for the Sun Worketation Manual. 
pi(l), px(l) 

DIAGNOSTICS 
For a basic explanation do 

pix 
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N~E 
plot - graphics Olten 

SYN()P_SIS 
plot ( .... Tterminal ( raster ) ) 

DESCRIPTION 

FILES 

These commands read plotting instructions (see plot(5)) from the standard input, ,and in ,general 
_produce plotting instructions suitable for a particular terminal on the standard output. 

Ir no terminal type is specified, the environment parameter TERM (see environ(5)) is .used. 
Known lerminala are: 

,01, 

410 

aoo 
aoos 
-ver 

Tektronix 4014 storage scope. 

DASI Hyterm 450 termiaal (Diablo mechanism). 

D:AS1300 or GSUerminat (Diablo mechanism). 

DASI 300S terminal (Diablo mechanism). 

Versatec D1200A printer-plotter. This version or plot places a scan-converted image in 
J.u,r/tmp/rader and sends the result directly to the plotter device rather than to the 
standard output. .The optional argument sends a previously scan-converted file called 
ra,ter to the plotter. 

/usr /bin/tek 
/uer/bin/t460 
/uar /bin/t300 
/usr/bin/t300a 
/usr /bin/vplot 
/uar/tmp/ruter 

SEE.ALSO 
plot(3X), plot(5) 

BUGS 
There is no toe.tout protection for /uar/tmp/rtuter. 
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NAME 
pmerge - pascal file merger 

SYNOPSIS 
pmerge name.p ••• 

DESCRIPTION 

FILES 

Pmerge assembles the named Pascal files into a single standard Pascal program. The resulting 
program is listed on the standard output. It is intended to be used to merge a collection of 
separately compiled modules so that they can be run through pl, or exported to other sites. 

/usr/tmp/MG* default temporary flies 

SEE ALSO 

BUGS 

218 

pc(l), pi(l), 
Auxiliary documentation Paacal User's Manual in the Sun Fortran and Pa,cal Manual. 

Very minimal error checking is done, so incorrect programs will produce unpredictable results. 
Block comments should be placed after the keyword to which they refer or they are likely to end 
up in bizarre places. 
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NAME 
postnews - submit news articles 

SYNOPSIS 
poatnewa ( article J 

DESCRIPTION 
Poatnewa calls up the inewa(l) utility to submit news articles to USENET; Poatnew, prompts you 
for the title of the article, for the newsgroup, and for the distribution. The title of the article 
should be a phrase suggesting the subject, so that persons reading the news can tell if they are 
interested in the article. 

If you omit the nall)e of the newsgroup (by typing a carriage-return when asked for the news,. 
group), poatnewa posts the article to general. 

general is read by everyone on the local machine. Other possib1e newsgroups include, but are not 
limited to, btl.1eneral, read by all users at all Bell Labs sites on USENET, net.1eneral, read by 
all users at all sites on USENET, and net.new•, read by users interested in the network news on 
all sites. There is often a local set of newsgroups, such as ucb.all, that circulate within a local 
set of machines. In this case, uc6 newsgroups circulate among machines at the University of Cali
f ornia at Berkeley. 

The distribut!dd can be any valid list of newsgroup names, and defaults to the same as the news.
group. If they are the same, the distribution is omitted from the headers put into the editor 
buffer. A distribution header is included in the headers of the article if given, affecting where the 
article is distributed to. 

After entering the title, newsgroup, and distribution, po,tnewa calls up an editor program where 
you cag compose the article. Poatnewa uses vi(l) as the editor unless you have specified another 
editor via the $EDITOR environment variable, in which case po,tnewa uses the editor specified 
there. 

An initial set of headers containing the subject and newsgroups will be placed in the editor, fol
lowed by a blank line. The article should be appended to the buffer, after the blank line. These 
headers can be changed, or additional headers added, while in the editor, if desired. 

Optionally, the article is read from the Ille specified by article. 

For more sophisticated uses, such as posting news from a program, see inewe(l). 

SEE ALSO 
mail(l), checknews(l), inews(l), readnews(l). 
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NAME 
pr - print file(s), possibly in multiple columns 

SYNOPSIS 
pr I -n J I +n J I -h string J 1-wn J ( -r J ( -In J 1-t J f -en J (-mi I file J ••• 

DESCRIPTION 
Pr prepares one or more files's for printing. The output is separated into pages headed by a date, 
the name or the file or a specified header, and the page number. Pr print.a its standard input ir 
there are no file arguments. 

Inter-terminal messages via write(l) are forbidden during a pr. 

OPTIONS 
Options apply to all following file's but may be reset between file's: 

-n Produce n-column output. This option overrides the -t option (see below). 

+n Begin printing with page n. 

-h string 

-wn 

-r 

-In 

Use string as a header for the page instead or the default header. 

For purposes of multi-column output, take the width of the page to be n characters 
instead of the default 72. 

Use rormreeds instead of newlines to separate pages. A formfeed is assumed to use up 
two blank lines at the top of a page. Thus this option does not affect the effective page 
length. 

Take the length of the page to be n lines instead or the default 66. 

-t Do not print"the 5-line header or the 5-line trailer normally supplied for each page. 0 
Formfeed characters are not generated when this option is used, even if the -f option was 
used. The -t option is intended for applications where the result.a should be directed to a 

-ac 

-m 

file for further processing. 

Separate columns by the single character c instead of by the appropriate amount of white 
space. A missing c is taken to be a tab. 

Print all file's simultaneously, each in one column, 

EXAMPLES 

FILES 

Print a file called dreadnaught on the printer - this is the simplest use of pr: 
krypton% pr dreadnaught I lpr 
krypton% 

Produce three laminations of a file called ridings side by side in the output, with no headers or 
trailers, the results to appear in the file called Yorkshire: 

krypton% pr -m -t rldlnp rldlnga rldlnp > Yorkshire 
krypton% 

/dev /tty? to suspend messages. 

SEE ALSO 
cat(!), lpr(l) 

DIAGNOSTICS 
There are no diagnostics when pr is printing on a terminal. 

BUGS 
The options described above interact with each other in strange and as yet to be defined ways. 
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PRINTENV ( 1 ) USER COMMANDS PRINTENV ( 1) 

NAME 
printenv - print out the environment 

SYNOPSIS 
, ,prlntenv ( name I 

DESCRIPTION 
Printenv prints out the values of the variables in,"the environment. If a name is specified, only its 
value is printed. 

Ir a name is specified and it is not defined in the environment, printenv returns exit status 1, else 
it returns status 0. 

SEE ALSO 
sh(l), environ{S), csh(l) 
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NAME 
prmail - print out waiting mail 

SYNOPSIS 
prmall I user ... J 

DESCRIPTION 
Prmail prints the mail which waits for you, or the specified uaers. The mail is not disturbed. 

FILES 
/usr /spool/mail/* waiting mail files 

SEE ALSO 
biJf(l), mail(l), from(l), binmail(l) 

0 

C· 
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NAME 
prof - display profile data 

SYNOPSIS 
prof ( -a ) ( -1 ) ( -n JI -• ) ( ... ) ( -v ( -low ( -high ) 11 ( a.out ( moo.out. .. 11 

DESCRIPTION 
Prof interprets the file produced by the monitor subroutine. Under default modes, the symbol 
table in the named object file ( a.out by default) is read and correlated with the profile file 
( man.out default). For each external symbol, the percentage of time spent executing between 
that symbol and the next is printed (in decreasing order), together with the number of times that 
routine was called and the number of milliseconds per call. If more than one profile &le is 
specified, the output represents the sum of the profiles. 

To tally the number of calls to a routine, the program must be compiled with the -p option of 
cc, /77 or pc. This option also means that the profile file is produced automatically. 

OPTIONS 

FILES 

-a Report all symbols rather than just external symbols. 

-1 Sort the output by symbol value. 

-n sort the output by number of calls. 

-• Produce a suniinary profile file in mon.,um. This is really only useful when more than 

-v 

-• 

one profile file is specified. 

Suppress all printing and produce a graphic version of the profile on the standard output 
for display by the plot(lG) filters. When plotting, the numbers low and high, (by default 
0 and 100), select a percentage of the profile to be plotted with accordingly higher resolu
tion. 

Print routines which have zero usage (as indicated by call counts and accumulated time). 

mon.out for profile 
a.out for namelist 
mon.sum for summary profile 

SEE ALSO 
monitor(3), profil(2), cc(l), plot(lG), gprof(l) 

BUGS 
B~ware of quantization-errors. 

Is confused by /77 which puts the entry point11 at the bottom or subroutines and functions. 
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NAME 0 
prs - print an secs file 

SYNOPSIS 
/usr /scca/pra ( -d ( dataspec] J 1-r I SIDJ ] I -e ] I -1 J ( -a J file ••• 

DESCRIPTION 
Prs prints, on the standard output, parts or all or an SCCS file (see sccefile(5)) in a user supplied 
format. Ir a directory is named, prs behaves as though each &le in the directory were specified as 
a named file, except that non-sccs flies (last component or the path name does not begin with s.), 
and unreadable flies are silently ignored. Ir a name or - is given, the standard input is read, in 
which case each line is taken to be the name or an SCCS file or directory to be processed; non
sccs flies and unreadable flies are silently ignored. 

OPTIONS 
Options apply independently to each named file. 

-d I dataspec J 

-rlSJDJ 

Specifies the output data specification. The dataspec is a string consisting or SCCS file 
data lce11worde (see DATA KEYWORDS) interspersed with optional user supplied text. 

Specifies the SCCS /Dentiflcation (SID) string or a delta for which information is desired. 
Ir no SID is specified, the SID or the most recently created delta is assumed. 

-e Requests information for all deltas created earlier than and including the delta designated 
via the -r option. 

-1 Requests information for all deltas created later than and including the delta designated 
via the -r option. . o"'. 

-a Requests printing or information for both removed, that is, delta type == R, (see · 
rmdel(l)) and existing, that is, delta type = D, deltas. Ir the -a option is not specified, 
information for.existing deltas only is provided. 

In the absence or the -d options, prs displays a default set of infomation consisting of: delta-type, 
release number and level number, date and time last changed, user-name or the person who 
changed the file, lines inserted, changed, and unchanged, the MR numbers, and the comments. 

DATA KEYWORDS 

224 

Data keywords specify which parts of an SCCS file are to be retrieved and output. All parts or an 
SCCS file (see sccsfile(5)) have an associated data keyword. There is no limit on the number or 
times a data keyword may appear in a dataspec. 

The information printed by pr, consists of: 1) the user supplied text; and 2) appropriate values 
(extracted from the SCCS file) substituted for the recognized data keywords in the order of 
appearance in the dataspec. The format or a data keyword value is either Simple (S), in which 
keyword substitution is direct, or Multi-line (M), in which keyword substitution is followed by a 
carriage return. 

User supplied text is any t~xt other than recognized data keywords. A tal, is specified by \t and 
carriage return/new-line is specified by \n. 
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0 TABLE 1. SCCS Files Data Keywords 
Ke11word De&ta Jtem File Sectio• Ve&lue Forme&t 

:Dt: Delta information Delta Table See below• s 
:DL: Delta line statistics II ~i:/~d:/:Lu: s 
:Li: Lines inserted by Delta II nnnnn s 
:Ld: Lines deleted by Delta II nnnnn s 
:Lu: Lines unchanged by Delta II nnnnn s 
:DT: Delta type II DorR s 
:I: SCCS ID string (SID} II :R:.:L:.:B:.:S: s 
:R: Release number II nnnn s 
:L: Level number II nnnn s 
:B: Branch number II nnnn s 
:S: Sequence number II nnnn s 
:D: Date Delta created II IDy:/:Dm:/IDd: s 
:Dy: Year Delta created II nn s 
:Dm: Month Delta created II nn s 
:Dd: Day Delta created II nn s 
:T: Time Delta created II :Th:::Tm:::Ts: s 
:Th: Hour Delta created " nn s 
:Tm: Minutes Delta created II nn s 
:Ts: Seconds Delta created II nn s 
:P: Programmer who created Delta II logname s 
:DS: Delta sequence number II nnnn s 
:DP: Predecessor Delta seq-no. II nnnn s 
:DI: Seq-no. of deltas incl., II IDn:/IDx:/IDg: s 

excl., ignored 
:Dn: Deltas included (seq ,f) II :DS: IDS:,,. s 

0 :Dx: Deltas excluded (seq ,f) II IDS: IDS: ••• s 
:Dg: Deltas ignored (seq#) " IDS: IDS: ••• s 
:MR: MR numbers for delta II text M 
:C:, Comments for delta II text M 
:UN: User names User Names text M 
:FL: Flag list Flags text M 
:Y: Module type flag II text s 
:MF: MR validation flag " 11e1 or ao s 
:MP: MR validation pgm name II text s 
:KF: Keyword error/warning flag II 11e1 or ao s 
:BFI Branch flag II 11e1 or no s 
:J: Joint edit flag • 11e1 or ao s 
:LK: Locked releases II :R: .•. s 
:Q: User defined keyword II text s 
:M: Module name II text s 
:FB: Floor boundary II :R: s 
:OB: Ceiling boundary II :R: s 
:Ds: Default SID II :I: s 
:ND: Null delta flag II 11e1 or ao s 
:FD: File descriptive text Comments text M 
:BDs Body Body text M 
:GB, Gotten body II text M 
:Wi A form of toAat(l) string N/A .z .. M·\t·I· ...... s 
:A: A form of toAat(l) string N/A :Z::Y: :M: :1::Z: s 
:Z: 111Aat(t) string delimiter N/A @(*) s 
:F: secs file name N/A text s 
:PN: secs file path name N/A text s 

* :Dta = :DT1 :11 :Da :Ta :P: :DS1 :DPs 

0 
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EXAMPLES 

FILES 

/uar/acca/pra -c1•Uaera and/or user ID• for :F1 are1\n1UN1• a.file 

may produce on the standard output: 

Users and/or user IDs for s.ftle area 
xyz 
131 
abc 

/uar/acca/pra -c1•Neweat delta for pgm 1Mu 1I1 Created 1D1 By 1P1• -r a.flle 

may produce on the standard output: 

Newest delta tor pgm main.cs 3.7 Created 77 /12/1 By cas 

As a apecial caae: 

/uar /acca/pra a.file 

may produce on the standard output: 

D 1.1 77 /12/1 00100100 cas 1 000000/00000/00000 
MRss 
bl78-12345 
bl79-54321 
COMMENTS1 
this is the comment line tor s.ftle initial delta 

for each delta table entry of the "D" type. The only option argument allowed to be used with 
the apecial caae is the -a option. 

/tmp/pr77?77 

SEE ALSO 
sccs(l), admin(l), delta(l), get(l), help(l), sccsflle(5). 
Source Code Control Syatem in Programming Toole for the Sun Workatation. 

DIAGNOSTICS 
Use help(l) tor explanations. 
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NAME 
ps - process status 

SYNOPSIS 
pa ( acegklatuvwx,f I 

DESCRIPTION 
P11 displays information about processes. Normally, only processes that you have started are can
didates to be displayed by p11, but see the OPTIONS section below for how to get more inform:r 
tion. Specifying a makes other users' processes candidates to be displayed; specifying x includes 
processes without control terminals in the candidate pool. 

All output formats include, for each process, the process id PIO, control terminal of the process 
TT, cpu time used by the procelll!I TIME (this includes both user and system time), the state 
STAT of the process, and an indication of the COMMAND which is running. 

The state is given by a sequence of four letters, for example, 'RWNA'. 

Fir,I letter 
indicates the runnability of the process: 
R Runnable processes, 
T Stopped processes, 
P Processes in page wait, 
D Processes in disk (or other short term) waits, 
S Processes sleeping for less than about 20 seconds, 
I Processes which are idle (sleeping longer than about 20 seconds). 

Second letter 
indicates whether a process is swapped out; 
blank 

(that ill", a space) in this position indicates that the process is loaded (in memory). 
W Process is swapped out. 
> Process has specified a soft limit on memory requirements and has exceeded that 

limit shows; such a proceH is (necessarily) not swapped. 

Third letter 
indicates whether a process is running with altered CPU scheduling priority (nice): 
blank 

(that is, a space) in this position indicates that the process is running without spe
cial treatment. 

N The process priority is reduced, 
< The process priority has been raised artificially. 

Fourth letter 

OPTIONS 

indicates any special treatment or the process for virtual memory replacement. The 
letten correspond to options to the v11dvi11e(2) system call. Currently the possibilities 
are: 
blanl 

(that is, a space) in this position stands for VA_NORM. 
A Stands for VA....ANOM. An A typically represents a program which is doing gar

bage collection. 
S Stands for VA_SEQL. An S is typicat of large image processing programs which 

are using virtual memory to sequentially address voluminous data. 

a Display information about all processes with terminals (ordinarily only one's own processes 
are displayed). 

C Display the command name, as stored internally in the system for purposes of accounting, 
rather than the command arguments, which are kept in the process' address space. This is 
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more reliable, it less informative, since the process is Cree to destroy the latter information. 

e Display the environment as well as the arguments to the command. 

g Display all processes. Without this option, pa only prints 'interesting' processes. Processes 
are deemed to be uninteresting iC they are process group leaders. This normally eliminates 
top-level command interpreters and processes waiting for users to login on Cree terminals. 

k Use the file /vmcore in place or /dev/kmem and /dev/mem. This is used for postmortem 
system debugging. 

I Display a long listing, with fields PPID, CP, PRI; NI, ADDR, SIZE, RSS and WCHAN as 
described below. 

• Adds the size SSIZ or the kernel stack of each process (tor use by system maintainers) to the 
basic output format. 

b Restrict output to processes whose controlling tty is z (which should be specified as printed 
by pa, (or example, t9 for tty 3, tco for console, tdO for ttydO, t? for processes with no tty, 
etc). This option must be the last one given. 

ta Display user-oriented output. This includes fields USER, %CPU, NICE, SIZE, and RSS as 
described below. 

v Display a version or the output containing virtual memory. This includes fields RE, SL, 
PAGEIN, SIZE, RSS, LIM, TSIZ, TRS, %CPU and %MEM, described below. 

w Use a wide output format (132 columns rather. than 80); if repeated, that is, ww, use arbi
trarily wide output. This information is used to decide how much of long commands to 
print. 

X 

* 
Display even thoee processes with no terminal. 

A process number may be given, (indicated here by #), in which case the output is res
tricted to that process. This option must also be last. 

A second argument teUs pa where to look for core if the k option is given, instead of /vmcore. A 
third argument is the name of a swap file to use instead of the default /dev /drum. If a fourth 
argument is given, it is taken to be the file containing the system's namelist. Otherwise, /vmunix 
is used: 

DISPLAY FORMATS 

228 

Fields which are not common to all output formats: 
USER name or the owner or the process 
%CPU cpu utilization or the process; this is a decaying average over up to a minute or previ

ous (real) time. Since the time base over which this is computed varies (since 
processes may be very young) it is possible for the sum or all %CPU fields to exceed 

NICE 
SIZE 
RSS 
LIM 

TSIZ 
TRS 
%MEM 
RE 
SL 
PAGEIN 

UID 
PPID 

100%. 
(or NI) process scheduling increment (see aetpriority(2) and nice(3C). 
virtual size of the process (in 1024 byte units) 
real memory (resident set) size or the process (in 1024 byte units) 
soft limit on memory used, specified via a call to getrlimit(2); it no limit has been 
specified then shown as zz 
size or text (shared program) image 
size of resident (real memory) set or text 
percentage or real memory used by this process. 
residency time or the process (seconds in core) 
sleep time or the process (seconds blocked) 
number or disk i/o's resulting Crom references by the process to pages not loaded in 
core. 
numerical user-id or process owner 
numerical id of parent of process 
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PS(l) 

FILES 

CP 

USER COMMANDS 

short,.term cpu utilization factor (used in scheduling) 
process priority (non-positive when in non-interruptible wait) 
swap address or the process 

PS( 1) 

PRI 
ADDR 
WCHAN event on which process is waiting (an address in the system), with the initial part or 

the address trimmed off, for example, 80004000 prints as 4000. 

F flags associated with process as in <1111/proc.h>: 
SLOAD 0000001 in core 
SSYS 0000002 swapper or pager proceu 
SLOCK 0000004 process bein1 swapped out 
SSWAP 0000008 save area flag 
STRC 0000010 process is being traced 
SWTED 0000020 another tracin1 flag 
SULOCK 0000040 user settable lock in core 
SP AGE 0000080 process in page wait state 
SKEEP 0000100 another Oas to prevent swap out 

SOMASK 
SWEXIT 
SPHYSIO 
SVFORK 
SVFDONE 
SNOVM 
SPAGI 

SSEQL ~J. 
SUANOM 
STIMO 

SOUSIG 
SOWEUPC 
SSEL 
SLOGIN 
SPTECHG 

0000200 restore old mask after taking signal 
0000400 working on exitin1 
0000800 doing physical i/o (bio .. c) 
0001000 proce• resulted from vfork() 
0002000 another vfork flag 
0004000 no vm, parent in a vf ork() 
0008000 init data space on demand, from inode 

0010000 user warned of sequential vm behavior 
0020000 user warned oT anomalous vm behavior 
0040000 timing out during sleep 

0100000 using old signal mechanism 
0200000 owe process an addupc() call at next ast 
0400000 selecting; wakeup/waiting danger 
0800000 a login proceH (legit child or init) 
1000000 pte's for proce• have changed 

A proceu that has exited and bas a parent, but has not yet been waited for by the parent is 
marked <defunct>; a process which is blocked trying to exit is marked <exiting>; pa makes an 
educated gueu as to the file name and arguments given when the process was created by examin
ing memory or the swap area. The method is inherently somewhat unreliable and in any event a 
prm:eu ii entitled to destroy this information, 110 the names cannot be counted on too much. 

Ill 

/vmanix 
/dev/kmem 
/dev/drum 
/vmcore 
/dev 

llf&tem namelist 
kernel memory 
swap device 
core file 
searched to find swap device and tty names 

SEEALSO 

BUGS 
kill(l), w{l) 

Things can change wbil~ p, is running; the picture it gives is only a close approximation to real
ity." 
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NAME 
pti - phototypesetter interpreter 

SYNOPSIS 
ptt I file ••• I 

DESCRIPTION 

PTI( 1) 

C 

Pti shows the commands in a stream from the standard output of tro.D(l) using troff's -t option, 
interpreting them as they would act on the typesetter. Horizontal motions shows as counts in 
internal units and are marked with '<' and '>' indicating left and right motion. Vertical space 
is called leading and is also indicated. 

The output is really cryptic unless you are an experienced C/A/T hardware person. It is better 
to use troff -a. 

SEE ALSO 
troO'(l) 
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PTX(l) USER COMMANDS PTX(l) 

NAME 
ptx - permuted index 

SYNOPSIS 
ptx I -t) 1-t ) I -w n ) I -g n ) I -o only 11 -lignore ) I -b break ) I -r ) I input I output 11 

DESCRIPTION 
Ptz generates a permuted index of the contents of file input onto file output (defaults are standard 
input and output). Ptz has three phases: the first does the permutation, generating one line for 
each keyword in an input line. The keyword is rotated to the front. The permuted file is then 
sorted. Finally, the sorted lines are rotated so the keyword comes at the middle of the page. Ptz 
produces output in the form: 

.xx "tail" "before keyword" "keyword and after" "head" 

where .xx may be an nro.D{l) or tro.D{l) macro for user-defined formatting. The before keyword 
and keyword and ofter fields incorporate as much of the line as will fit around the keyword when 
it is printed at the middle of the page. Tail and head, at least one of which is an empty string "", 
are wrapped-around pieces small enough to fit in the unused space at the opposite end of the line. 
When original text must be discarded, '/' marks the spot. 

OPTIONS 

FILES 

BtJGS 

-t Fold upper and lower case letters for sorting. 

-t Prepare the output for the phototypesetter; the default line length is 100 characters. 

-wn Use the next argument, n, as the width of the output line. The default line length is 72 
characters. 

-sn Use the next argument, n, as the number of characters to allow for each gap among the 
four parts of the line as ftnally printed. The default gap is 3 characters. 

-oonly Use as keywords only the words given in the only file. 

-!ignore 
l>o not use as keywords any words given in the ignore file. Ir the -l and -o options are 
miYing, use /u,r/lib/eign as the ignore file. 

-bbreak 
Use the characters in the break file to separate words. In any case, tab, newline, and 
space characters are always used as break characters. 

-r · Take any leading nonblank characters of each input line to be a reference identifier (as to 
a page or chapter) separate from the text or the line. Attach that identifier as a 5th field 
on each output line. 

/bfp/sort 
/us'r/lib/eign 

Line length count.a do not account for overstriking or proportional spacing. 
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NAME 
pwd - print working directory name 

SYNOPSIS 
pwd 

DESCRIPTION 
Pwd prints the pathname of the working (current) directory. 

If you are using csh(l), you can use the dir, builtin command to do the same job more quickly; 
BUT dir, can give a different answer in the rare case that the current directory or a containing 
directory was moved after the shell descended into it. This is because pwd searches back up the 
directory tree to report the true pathname, whereas dir, remembers the pathname from the last 
cd command. The example below illustrates the differences. 

% cd /u1r/wendy/Januaey/report1 
%pwd 
/usr /wendy /January /reports 
% dlr• 
- /january /report'& 
% mv - /January - /february 
%pwd 
/usr /wendy /february /reports 
% dlr• 
- /january /reports 
% 

Pwd and dir, also give different answers when you change directory through a symbolic link. For 
example: 

0 

% cd /u1r /wendy /January /report• 

0 %pwd 
/usr/wendy /january /reports 
% dlra 
- /january /reports 
% 11-1 /uar/wendy/January 
lrwxrwxrwx 1 wendy 17 Jan 30 1083 /usr/wendy/january -> /usr/wendy/1084/jan/ 

SEE ALSO 

% cd /u•r/wendy/Januaey 
%pwd 
/usr/wendy /1984/jan 
% dlr• 
/usr /wendy /january 

cd(l), csh(l), getwd(3) 
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PX(l} USER COMMANDS PX(l) 

NAME 
px - Pascal interpreter 

SYNOPSIS 
px I obj I argument ... J J 

DESCRIPTION 

FILES 

Pz interprets the abstract machine code generated by pi. The first argument is the file to be inter
preted, and defaults to obj; remaining arguments are available to the Pascal program using the 
built-ins argu and argc. Pz is also invoked by piz when running 'load and go'. 

If the program terminates abnormally an error message and a control flow backtrace are printed. 
The number of statements executed and total execution time aTe printed alter normal termina,. 
tion. The p option or pi suppresses all or this except the message indicating the cause of abnor
mal termination. 

obj 
pmon.out 

· default object flle 
profile data file 

SEE ALSO .~-
The Po,cal U1er'1 Manual in the Sun Fortran and PGBcal Manual. 
pi(l}, pix(l} 

DIAGNOSTICS 

BUGS 

Most run-time error messages are self-explanatory. Some or the more unusual ones are: 

Reference to an inactive file 
A file other than input or output was used before a call to re,et or rewrite. 

Statement count limit exceeded 
The limit or 500,000 executed statements (which prevents excessive looping or recursion) 
baa been exceeded. 

Bad data found on integer read 
B.i data found on real read 

Usually, non-numeric input was found for a number. For reals, Pascal requires digits 
before and after the decimal point so that numbers like '.l' or '21.' evoke the second diag
boetic! 

panic: Some me11age 
Indicates a internal inconsistency detected in pz probably due to a Pascal system bug. 

Post-mortem traceback is not limited; infinite recursion ·leads to almost infinite traceback. 
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NAME 
pxp - Pascal execution profiler 

SYNOPSIS 
pxp ( -acdefjnstuw _ ) ( -Z345G189 ) ( -• ( name ... ) ) name.p 

DESCRIPTION 
Pzp can be used to obtain execution profiles of Pascal programs or as a pretty-printer. To pr~ 
duce a.n execution profile a.ll that is necessary is to translate the program specifying the • option 
to pi or piz, execute the program, and then type the command 

tutorial% pxp -• name.p 

Pzp generates a reformatted listing if none of the c, t, or·• options are specified; thus 
tutorial% pxp old.p > new.p 

places a-pretty-printed version of the program in old.pin the file new.p. 

OPTIONS 

FILES 

234 

The use of the following options of pzp is discussed in the Paacal Uaer'• Manual in the Sun For
tran and Pascal Manual. 

-a Print the bodies or all procedures and functions in the profile; even those which were never 
executed. 

-c Extract profile data from the file core. 

-d Include declaration parts in a profile. 

-e Eliminate Include directives when reformatting a file; the Include is replaced by the refor-

_, 
-J 

matted contents or the specified file. 

Fully parenthesize expressions. 

Left justify all procedures and functions. 

-n Eject a new page as each file is included; in profiles, print a blank line at the top of the 
page. 

-• Strip comments from the input text. 

-t Print a table summarizing procedure and function call counts. 

-u Card image mode; only the first 72 characters or input lines are used. 

-w Suppress warning diagnostics. 

-• Generate an exee,ation profile. If no names are given the profile is of the entire program. H 
a list of names is given, then only any specified procedures or functions and the contents 
or any specified Include files will appear in the profile. 

Underline keywords. 

-d use d spaces (where dis a digit, 2 S d S 9) as the basic indenting unit. The default is 4. 

name.p 
name.i 
pmon.out 
core 

input-fUe 
include file(s) 

profile data 

/usr /lib/howJ>xp 
profile data source with -c 
inf ormation on basic usage 
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PXP(l) USER COMMANDS 

SEEALSO 
The Pa,cal u,~r •, Manual in the Sun Fortran and Pa,cal Manual. 
pi(l), px(l) 

DIAGNOSTICS 
For a 1:lasic explanation do 

PXP' 

PXP(l) 

Enor diagnostics include 'No profile data in file' with the c option if the • option was not enabled 
to pi; 'Not a Pascal system core file' if the core is not from a pz execution; 'Program and count 
data do not correspond' if the program was changed after compilation, before profiling; or if the 
wrong· program. is specitled. 

BUGS 
Does not place multiple statementa per line. 
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NAME 
pxref - Pascal cross-reference program 

SYNOPSIS 
pxref I - J name 

DESCRIPTION 
Pzre/ makes a line numbered !is.ting and a cross-reference of identifier usage for the program in 
name. The optional '-' argument suppresses the listing. The keywords goto and label are 
treated as identifiers for the purpose of the cros~reference. Include directives are not processed, 
but cause the placement or an entry indexed by '#include' in the cross-reference. 

SEEALSp 
T"e Pa,cal U,er', Monual in the Sun Fortran and Pa,cal Manual. 

BUGS 
Identifiers are trimmed to 10 characters. 
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RANLIB(l) USER COMMANDS RANLIB(l) 

NAME 
ranlib - convert archives to random libraries 

SYNOPSIS 
ranllb archive .•. 

DESCRIPTION 
Ranlib converts each archive to a form which the loader can load more rapidly. Ranlib does this 
by adding a table of contents called _.SYMDEF to the beginning of the archive. Ranlib uses 
ar{l) to reconstruct the archive, so that sufficient temporary file space must be available in the 
file system which contains the current directory. 

SEE ALSO 

BUGS 
ld(l), ar(l), lorder(l) 

Because generation of a library by ar and randomization of the library by ranlib are separate 
processes, phase errors are possible. The loader, Id, warns when the modification date of a library 
is more recent than the creation date of its dictionary; but this means that you get the warning 
even if you only copy the library. 
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NAME 
ratfor - rational Fortran dialect 

SYNOPSIS 
ratfor ( -Ge J (-CJ ( -h J (filename.,.. J 

DESCRIPTION 
Ratfor converts a rational dialect of Fortran into ordinary irrational Fortran. Ratfor provides 
control flow constructs essentially identical to those in C: 

statement grouping: 
{ statement; statement; statement } 

decision-making: 
if (condition) statement ( else statement J 
switch (integer value) { 

case integer: statement 

( default: J statement 
} 

loopa: while (condition) statement 
for (expreMion; condition; expression) statement 
do limits statement 
repeat statement I until (condition) J 
break 
next 

and some syntactic sugar to make programs easier to read and write: 

free form Input: 
multiple statements/line; automatic continuation 

comments: 
# this is a comment 

translation of relatlonala: 
>, >==, etc., become .GT., .GE., etc. 

return( expression) 
returns expression to caller from function 

define: define name replacement 

Include: 
include filename 

Ratfor is best used with f77(1). 
OPTIONS 

-G c Use the character c as the continuation character in column G when translating to For
tran. The default is to use the & character as a continuation character. 

-C Pass Ratfor comments through to the translated code. 

-h Translate Ratfor string constants to Hollerith constants of the form nnnh atring. Other-

SEE ALSO 
177(1) 

wise just pass the strings through to the translated code. 

B. W. Kernighan and P. J. Plauger, Software Tools, Addison-Wesley, 1976. 
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RCP(lC) USER COMMANDS RCP{lC) 

NAME 
rep - remote file copy 

SYNOPSIS 
rep filel file2 
rep I -r ) file . .. directory 

DESCRIPTION 
Rep copies files between machines. Each file or direetor11 argument is either a remote file name of 
the form "rhost:path", or a local file name (containing no':' characters, or a'/' before any ':'s.) 

It the -r is specified and any of the source files are directories, rep copies each subtree rooted at 
that name; in this case the destination must be a directory. 

It path is not a full path name, it is interpreted relative to your login directory on rhost. A path 
on a remote host may be quoted (using \, •, or 1 so that the metacharacters are interpreted 
remotely. 

Rep does not prompt for passwords; your current local user name must exist on rhoet and allow 
remote command execution via re/a(lC). 

Rep handles third party copies, where neither source nor target files are on the current machine. 
Hostnames may also take the form "rhost.mame" to use rname rather than the current user name 
on the remote host. 

Please note: rep is meant to copy from one host to another; if by some chance you try to copy a 
file on top of itself, you will end up with a severely corrupted file {for example, if you executed 
the following com~3~d from host george: 'george% rep testfile george:/usr/me/testfile'). 
Remember where you are at all times (putting your hostname in your prompt helps with this)! 

SEE ALSO 

BUGS 
ftp(lC), rsh(lC), rlogin(lC) 

Doesn't detect all cases- where the target of a copy might be a file in cases where only a directory 
should be legal. 

Is confused by any output generated by commands in a .login, .profile, or .cshrc file on the remote 
host. 

Rep doesn't copy ownership, mode, and timestamps to the new files. 
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NAME 
readnews - read news articles 

SYNOPSIS 
readnew1 I -a date ) I -n newsgroup, I [ -t title, 11 -lprxhtuM ) I -c [ mailer ) J 

readnew1-1 

DESCRIPTION 
Readnew, without argument displays unread articles. 

readnew1 -1 displays the newsgroup subscription list. 

Readnew, maintains a .new,rc file in your home directory that specifies all news articles already 
read. .new,rc is updated at the end or each news reading session in which the -x or -1 options 
weren't specified. Ir the NEWSRC environment variable is present, it should be the path name or 
a file to be used in place or .new,rc. 

An options line may be placed in the .new,rc file. The options line starts with the word option• 
(left justified) followed by the list or standard options just as they would be typed on the read
new, command line. The list or options may include: the -n ftag along with a newsgroup list; a 
favorite interface to use for reading the news; and/or the -r or -t ftag. Continuation lines are 
specified by following lines beginning with a space or tab character. Similarly, options can be 
specified in the NEWSOPTS environment parameter. Options on the command line override 
options in ~he .newerc file and options in the .newarc file override options in the NEWSOPTS 
environment parameter. 

When you use the reply command or the mail(l) or /bin/mail(l) interfaces, readnew, uses the 
MAil,ER environment parameter to determine which mailer to use. The default is usually mail. 

0 

You can specify a particular paging program for paging through articles. The PAGER environ- c 
ment parameter should be set to the name or the paging program. The name or the article is ,,) 
referenced with a '%'. as in the -c option. Ir no '%' is present, the article is piped to the pro-
gram. Paging may be disabled by setting PAGER to a null value. 

OPTIONS 

240 

Some or the option ftags determine which or the several interfaces you can use for reading your 
news. The news system has its own intedace which is used if no other choice is made, otherwise 
one or these options can be used: 

-M An intedace to mail(l). 

-c A /6in/mail(i~like intedace. 

-c 'mailet' 
All selected articles written to a temporary file. Then the mailer is invoked. The name 
ot the temporary file is referenced with a '%'. Thus, 'mail -t %' will invoke mail on a 
temporary file consisting or all selected messages. 

Other options govern the behavior or readnew, itself, as follows: 

-p Send all selected articles to the standard output with no questions asked. 

-1 Display only the titles. Do not update the .new,rc file. 

-r display the articles in reverse order. 

-f Do not display any followup article 

-h Display articles in a less verbose format (intended for terminals running at 300 baud). 

-u Update the .,mverc file every 5 minutes, in case or an unreliable system. Note that if the 
. • newerc file is updated, the x command will not restore it to its original contents. 

Last change: 7 March 1984 Sun Release 1.1 



0 

0 

0 

READNEWS ( 1) USER COMMANDS READ NEWS ( 1) 

The following ftags determine the selection of articles: 

-n new,group, 
Select all articles that belong to new,group,. 

-t title, 
Select all articles whose titles contain one of the strings specified by title,. 

-a I date) 
Select all articles that were posted past the given date (in getdate(3) format). 

-x Ignore .new,rc file. That is, select articles that have already been read as well as new 
ones. 

COMMANDS 
This section lists the commands you can type to the readnew, and /bin/mail interface prompts. 
The readnew, interface suggests some common commands in brackets. Just typing carriage
return is the same as typing the first command. For example, '(ynq)' means that the commands 
'y' (yes), 'n' (no), and 'q' (quit) are common responses, and that 'y' is the default. Here are the 
commands and their meanings: 

y Yes - displays current article and goes on to next. 

n No - goes on to next article without displaying current one. In the /bin/mail interface, 
this means 'go on to the next article', which has the same effect as 'y' or just typing 
carriage-return. 

q 

C 

r 

rd 

f I mteJ 

Quit - the .new,rc file is updated if -1 or -x were not on the command line. 

Cancel the article - only the author or the super user can do this. 

Reply - reply to article's author via mail. Readnew, calls up your EDITOR with a 
header specifying To, Subject, and References lines taken from the message. You may 
change or add headers, as appropriate. You add the text or the reply after the blank line, 
and then exit the editor. The resulting message is mailed to the author of the article. 

Reply directly - readnew, calls up the mail program (or the program specified in the 
tMAILER environment variable) so that you can reply to the author. Type the text or 
the reply and then control-D. 

Submit a follow up article. Normally you should leave off the title, since the system gen
erates one for you. Readnew, calla up your EDITOR so that you can compose the text of 
the followup. 

fd Followup directly, without edited headers. This is like /, but the headers or the article 
are not included in the editor buffer. 

N (new,groupJ 
Go to the' next newsgroup or named new,group. 

s (ftleJ Save_; lhe article is appended to the named file. The default filename is Article,. IC the 
first character of the ftlename is 'I', the rest of the ftlename is taken as the name of a pro
gram, which is executed with the text of the article as standard input. Ir the first charac
ter of the filename is '/', it is taken as a full path name of a file. Ir the $NEWSB0X 
environment variable is set to a full path name, and the filename contains no'/', the file 
is saved in •NEWSBQX, otherwise, it is saved relative to •HOME. 

# Report the name and size of the newsgroup. 

e Erase - foriet that this article was read. 

h . Print a more veri>ose header. 

H. Print a very verbose header, containing all known information about the article. 

u Unsubscribe frj)m this newsgroup. Also goes on to the next newsgroup. 
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d Read a digest. Breaks up a digest into separate articles 110 you can read and reply to 0 
each piece. 

D Decrypt - invokes a Caesar decoding program on the body of the message. This is used 
to decrypt rotated jokes posted to net.jokes. Such jokes are usually obscene or otherwise 
offensive to some groups of people, and so are rotated to avoid accidental decryption by 
people who would be offended. The title of the joke should indicate the nature of the 

. problem, enabling people to decide whether to decrypt it or not. 

Normally the Caesar program does a character frequency count on each line of the article 
separately, so that lines which are not rotated will be shown in plain text. This works 
well unle118 the line is short, in which case it sometimes gets the wrong rotation. An 
explicit number rotation (usually 13) may be given to force a particular shift. 

v Print the current version of the news software. 

Shell escape. 

number Go to number. 

+ !nJ Skip n articles. The articles skipped are recorded as 'unread' and will be offered to you 
again the next time you read news. 

Go back to last article. This is a toggle, typing it twice returns you to the original arti
cle. 

x Exit - like quit except that .new,rc is not updated. 

X ayatem 
Transmit article to the named aydem. 

The c, I, Id, r, rd, e, h, H, and s commands can be followed by -'s to refer to the previous article. O' 
Thus, when replying to an article using the readnewa interface, you should normally type 'r-' (or 
're-') since by the time you enter a command, you are being offered the next article. 

EXAMPLES 
readnewa 

FILES 

Read all unread articles using the readnewa(l) interface. The .new,rc fl.le is updated at 
the end of the session. 

readnewa -c ed % -1 
Use the ed(l) text editor on a file containing the titles of all unread articles. The .new,rc 
fl.le is not updated at the end of the se88ion. 

readnew• -iii all !fa.all -M -r 
Read all unread articles except articles whose newsgroups begin with m fa . via mail(l) 
in reverse order. The .new,rc file is updated at the end of the session. 

readnewa -p -n ah-a last tburaday 
Print every unread article since last Thursday. The .new,rc fl.le is updated at the end of 
the session: 

readnewa -p > /dfl'!/nurl & 
Discard all unread news. This is useful after returning from a long trip. 

/usr /spool/news/ newagroup / number 
/usr /lib/news/active 
/usr /lib/news/help 
-/.newsrc 

News articles 
Active newsgroups and numbers of articles 
Help file for readnewa(l) interlace 
Options and list of previously read articles 

SEE ALSO 
checknews(l), inews(l), sendnews(8), recnews(8), uurec(8), mail(l), news(5), newsrc(5) 
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RECNEWS(S) MAINTENANCE COMMANDS RECNEWS(8) 

NAME 
recnews - receive unprocessed articles via mail 

SYNOPSIS 
/uar/Ub/newa/recnewa ( newsgroup ( sender 11 

DESCRIPTION 
Recnewa reads a letter from the standard input; determines the article title, sender, and news
group; and gives the body to inews with the right arguments for insertion. 

Ir newsgroup is omitted, the to line or the letter is used. Ir sender is omitted, the sender is deter
mined from the from line or the letter. The title is determined from the subject line. 

SEE ALSO 
inews(l), uurec(8), sendnews(S), readnews(l), checknews(l) 
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REFER ( 1) USER COMMANDS REFER(l) 

NAME 
ref er - find and insert literature references in documents 

SYNOPSIS 
refer [ -a r } [ -b } [ -c ,tring } [ -e } ( -k z J ( -1 m, n J ( -p file } ( -n I [ -deg, J file • • • 

DESCRIPTION 
Refer is a preprocessor for nroD(l), or troD(l), that finds and formats references. The input flies 
(standard input by default) are copied to the standard output, except for lines between .[ and .) 
command line&. Such lines are assumed to contain keywords as for lookbib(l), and are replaced by 
information from a bibliographic data base. The user c·an avoid the search, override fields from 
it, or add new fields. The reference data, from whatever source, is assigned to a set or troff 
strings. Macro packages such as m,(7) print the finished reference text from these strings. A flag 
is placed in the text at the point of reference. By default, the references are indicated by 
numbers. 

When refer is used with eqn(l), neqn(l), or tbl(l), refer should be used first in the sequence, to 
minimize the volume of data passed through pipes. 

OPTIONS 
-ar Reverse the first r author names (Jones, J. A. instead of J. A. Jones). If r is omitted, all 

author names are reversed. 

-b Bare mode - do not put any flags in text (neither numbers or labels). 

-c,tring 
Capitalize (with SMALL CAPS) the fields whose key-letters are in Btring. 

-e Accumulate references instead of leaving the references where encountered, until a 
sequence or the form: 

0 

.[ 0 ~ran i 
-~ 

.} 

FILES 

244 

is encountered, and then write out all references collected so far. Collapse references to 
the same source. 

-kz · Instead of numbering references, use labels as specified in a reference data line beginning 
with the characters %z; By default, z is L. 

-lm,n Instead of numbering references, use labels from the senior author's last name and the 
year of ptiblication. Only the first m letters of the last name and the last n digits of the 
date are used. If either of m or n is omitted, the entire name or date, respectively, is 
used. 

-p Take the next argument as a file of references to be searched. The default file is searched 
last. 

-n Do not search the default file. 

-de111 Sort refetenceit by fields whose key-letters are in the lce11a string, and permute reference 
numbers in tlie text accordingly. Using this option implies the -e option. The key
letters in keya may be followed by a number indicating how many such fields are used, 
with a + sign taken as a very large number. The default is AD, which sorts on the 
senior author and date. To sort on all authors and then the date, for instance, use the 
options -eA+T. 

/usr /diet/papers 
/usr /lib/refer 

directory or default publication lists and indexes 
directory or programs 
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RESET(l) USER COMMANDS RESET(l) 

NAME 
reset - reset the teletype bits to a sensible state 

SYNOPSIS 
reset 

DESCRIPTION 
R e,et sets the terminal to cooked mode, tums off cbreak and raw modes, turns on nl, and restores 
special characters that are undefined to their default values. 

This is most useful after a program dies leaving a terminal in a funny state; you have to type 
"<LF>reset<LF>" to get it to work then to the shell, as <CR> often doesn't work; often 
none or th~ wiU echo. 

It's a good idea to follow reset with t,et(l) 

SEE ALSO 

BUGS 
stty(l), tset(l) 

Doesn't set tabs properly; it can't intuit personal choices for intenupt and line kill characters, so 
it leaves these the standard settings which are "H (backspace) for erase character, ·u for line kill 
character, and ·c for interrupt character. 

It could well be argued that the shell shou1d be responsible for ensuring that the terminal remains 
in a sane state; this would eliminate the need tor this program . 

.,;;.,.,, 
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REV( 1) USER COMMANDS REV(l) 

NAME 
rev - reverse lines or a file 

SYNOPSIS 
rev I file J ••• 

DESCRIPTION 
Rev copies the named files to the standard output, reversing the order of characters in every line. 
If no file is specified, the standard input is copied. 
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RLOGIN(lC) USER COMMANDS RLOGIN(lC) 

NAM~ 
rlogin - remote login 

SYNOPSIS 
rlogln 'rhoat 1-ec J I -1 uaername J I -8 J 
rhoat [ -e c 11 -1 uaername 11 -8 J 

DESCRIPTION 
Rlogin connects your terminal on the current local host system lhoat to the remote host system 
rhoat. 

Each host has a file / etc/ hoata.equiv which contains a list of rhoat's with which it shares account 
names. (The host names must be the standard names as described in rah(lC).) When you rlogin 
as the same user on an equivalent host~ you don't need to give a password; Each user may also 
have a private equivalence list in a file .rhoata in his login directory. Each line in this file should 
contain an rhoat and a u,ername separated by a space, giving additional cases where logins 
without passwords are to be permitted. It the originating user and host is not found in these files, 
the remote machine will prompt for a password as in login(l). To avoid some security problems, 
the .rlaoata file must be owned by either the remote user or root and may not be a symbolic link. 

Your remote terminal type is the same as your local terminal type (as given in your environment 
TERM variable). All echoing takes place at the remote site, so that (except for delays) the rlogin 
is transparent. Flow control via ·s and ·Q and flushing of input and output on interrupts are 
handled properly. 

ESCAPES _,, 
Lines starting with the tilde character are 'escape sequences' (the escape character can be changed 
via the -e options): 

Disconnect from the remote host - this is not the same as a logout, because the local 
host breaks thcr connection with no warning to the remote end. 

f 
Suspend the lbgin session (only if you are using the C-Shell). Suap is your 'suspend' char-
acter - usually control-Z - see tty(l). 

Suspend the input half of the login, but output will still be seen (only if you are using the 
C-Shell). Dau,; is your 'deferred suspend' character - usually control-Y - see tty(l). 

OPTIONS 
-1 Specifies a different user name ( uaername, in the synopsis) for the remote login. II you do 

not use this option, the remote usemame used is the same as your local username. 

Specifies a different escape character (c, in the synopsis) for the line used to disconnect from 
the remote host. 

-8 Pus eight-bit data across the net instead of seven-bit data. 

SEE ALSO 
· rah(lC), stty(l) 

FILES 

BUGS 

/usr/hosts/• 
/etc/hosts 
/etc/hosts.equiv 
- /.rhosts 
/etc/services 

for rho8' version of the command 
to translate hostname to network address 
list of rho at s with shared account names 
private list of rhoats with shared account names 

- to translate service name tcp/rlogin to network port number 

This implementation can only use the TCP network service. 

More terminal characteristics should be propagated. 
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RM(l) USER COMMANDS RM(l) 

NAME 
rm, rmdir - remove (unlink) files or directories 

SYNOPSIS 
rm ( -f ] ( -I' ] I -1 ] I - ] file ••• 

rmdlr dir ••• 

DESCRIPTION 
Rm removes the directory entries for one or more files. If an entry was the last link to the file, 
the file is destroyed. Rm -r and rmdir remove entries for directories. 

To remove a file, you must have write permission in its directory; but you don't need read or 
write permission on the file itself. If you don't have write permission on the file and the standard 
input is a terminal, rm displays the file's permissions and waits for you to type in a response. If 
your response begins with 'y' the file is deleted; otherwise the file is left alone. 

To remove a full directory, use rm with the -r option (see below). Rmdir removes the named 
directory only it it is empty. 

OPTIONS 
The following are options for rm: 

-t Force flies to be removed, without displaying permissions, asking questions, or reporting 
errors. 

-r Recursively delete the entire contents ot the specified directory and the directory itself. 

-l Ask whether to delete each file, or, under -r, whether to examine each directory. Some-
times called the Interactive option. 

Treat all the following arguments as filenames - so that you can specify filenames start
ing with a minus. 

WARNING 
It is forbidden to remove the file ' .. ' merely to avoid the antisocial consequences or inadvertently 
doing something like 'rm -r .••. 

SEE ALSO 
rmdir(l), rmdir(2), unlink(2) 
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RMDEL(l) USER COMMANDS RMDEL(l) 

NAME 
rmdel - remove a delta from an secs file 

SYNOPSIS 
/usr/acca/rmdel-rSID file ••• 

DESCRIPTION 

FILES 

Rmdel removes the delta specified by the SID from each named SCCS file. The delta to be 
removed must be the newest (most recent) delta in its branch in the delta chain of each named 
SCCS file. In addition, the SID specified must not be that of a version being edited for the pur
pose of making a delta (that is, if a p-file (see get(l)) exists for the named SCCS file, the SID 
specified must not appear in any entry of the p-file). 

If a directory is named, rmdel behaves as though each file in the directory were specified as a 
named file, except that non-SCCS files (last component of the path name does not begin with a.) 
and unreadable files are silently ignored. If a name of - is given, the standard input is read; each 
line of the standard input is taken to be the name or an SCCS file to be processed; non-SCCS files 
and unreadable files are silently ignored. 

The exact permissions necessary to remove a delta are documented in the Source Code Control 
Sgstem U1er'1 Guide. Simply stated, they are either 1) if you make a delta you can remove it; or 
2) if you own the file and directory you can remove a delta. 

x-file 
z-file 

(see delta(I)) 
(see delta(t» 

SEE ALSO 
sccs(l), delta(l), get(l), help(l), prs(l), sccsftle(5). 
Source Code Control Sgalem in Programming Tool, for the Sun Workstation. 

DIAGNOSTICS 
Use help(l) for explanations. 
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RMDffi(l) USER COMMANDS RMDffi(l) 

NAME 
rmdir, rm - remove (unlink) directories or files 

SYNOPSIS 
rmdlr dir ... 

rm I -f 11 -r J I -l J I - I file ... 

DESCRIPTION 
Rmdir removes entries for the named directories, which must be empty. 

Rm removes the entries for one or more files from a directory. Ir an entry was the last link to the 
file, the file is destroyed. Removal or a file requires write permission in its directory, but neither 
read nor write permiMion on the file itself. 

Ir a file has no write permission and the standard input is a terminal, its permissions are printed 
and a line is read from the standard input. Ir that line begins with 'y' the &le is deleted, other
wise the file remains. No questions are asked and no errors are reported when the -f (force) 
option is given. 

Ir a designated file is a directory, an error comment is printed unless the optional argument -r 
has been used. In that cue, rm recursively deletes the entire contents or the specified directory, 
and the directory 1 i~~elr. . 

. I ' I ' 

If the -l (interacti~e) o~tiott ,is in effect, rm asks whether to delete each file, and, under -r, 
whether to examine each directory. 

The null option - iLdicates that all the arguments following it are to be treated as file names. 
This allows the specification or file names starting with a minus. 

SEE ALSO 
rm(l), unlink(2), rmdir(2) 
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ROFFBm(l) USER COMMANDS ROFFBID(l) 

NAME 
roflbib - run off bibliographic database 

SYNOPSIS 
roffblb ( -e-h -n -o-r-a-Tterm-x-m mac ..:..V-QJ (file ... J 

DESCRIPTION 

FILES 

Ro!fbib prints out all records in a bibliographic database, in bibliography format rather than as 
footnotes or endnotes. Generally it is used in conjunction with 1ortbib: 

sortbib database I roffbib 

Ro!fbib accepts most of the options understood by nroD(l), most importantly the -T flag to 
specify terminal type. 

If abstracts or comments are entered following the %X field key, ro!fbib will format them into 
paragraphs for an annotated bibliography. Several %X fields may be given if several annotation 
paragraphs are desired. The -x flag will suppress the printing of these abstracts. 

A user-defined set of macros may be specified after the -m option. There should be a space 
between the -m and the macro filename. This set of macros will replace the ones defined in 
/usr/lib/tmac/tmac.bib. The -V flag will send outp~t to the Versatec; the -Q flag will queue 
output for the phototypesetter. 

Four command-line registers control formatting style'of the bibliography, much like the number 
registers of m,(7). The command-line argument -rNl will number the references starting at 1. 
The flag -rV2 will double space the bibliography, while -rVl will double space references but sin
gle space annotation paragraphs. The line length can be changed from the default 6.5 inches to 6 
inches with the -rL6i argument, and the page offset can be set from the default of O to one inch 
by specifying -rOli (capital 0, not zero). Note: with the -V and -Q flags the default page offset 
is already one inch. 

/usr/lib/tmac/tmac.bib file of macros used by nroff/troff 

SEE ALSO 
refer(l), addbib(l), sortbib(l), indxbib(l), lookbib(l) 

BUGS 
Users have to rewrite macros to create customized formats. 
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RSH(lC) USER COMMANDS RSH(lC) 

NAME 
rsh - remote shell 

SYNOPSIS 
rah h06t I -1 username ) I -n J command 
host I -1 username J I -n J command 

DESCRIPTION 
Rah connects to the specified hod, and executes the specified command. Rah copies its standard 
input to the remote command, the standard output or the remote command to its standard out,. 
put, and the standard error or the remote command to its standard error. Interrupt, quit and ter
minate signals are propagated to the remote command; rah normally terminates when the remote 
command does. 

Ir you omit command, instead or executing a single command, rah logs you in on the remote host 
using rlogin(lC). 

Shell metacharacters which are not quoted are interpreted on the local machine, while quoted 
metacharacters are interpreted on the remote machine. Thus the command: 

tutorial% rah lizard cat llzard.ftle > > tutorlal.ftle 
appends the remote flle lizard.file from the machine called lizard to the flle called tutorial.file on 
the machine called tutorial, while the command: 

tutorial% rah lizard cat llzard.ftle • > > • another.llzard.ftle 
appends the file lizard.file on the machine called lizard to the file another.lizard.file. which also 
resides on the machine called lizard. 

Host names are given in the file /etc/h06ts. Each host has one standard name (the first name 
given in the file), which is rather long and unambiguous, and optionally one or more nicknames. 
The host names for local machines are also commands in the directory /usr /hosts; ir you put this 
directory in your search path then the rah can be omitted. ~'., 

OPTIONS '-,,! 

FILES 

-l uaername 
use uaername as the remote username instead ot your local usemame. In the absence or 
this option, the remote username is the same as your local username, This remote name 
must be equivalent (in the sense or rlogin(lC)) to the originating account; no provision is 
made ror specifying a password with a command. 

-n redirect the input or rah to / dev/null. You need this option ir you are using cBA(l) and 
put a rd(lC) in the background without redirecting its input away from the terminal 
because it will block even ir no reads are posted by the remote command. 

/etc/hosts 
/usr/hosts/* 

SEE ALSO 
rlogio(lC) 

BUGS 

252 

You cannot run an interactive command (like vi(l)); use rlogin(lC). 

Stop signals stop the local rel& process only; this is arguably wrong, but currently hard to flx for 
reasons too complicated to explain here. 
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RUPTIME(1C) USER COMMANDS RUPTI.ME ( lC) 

NAME 
ruptime - show host status or local machines 

SYNOPSIS 
ruptlme [ -a J ( -1 J ( -t J ( -u J 

DESCRIPTION 
Ruptime gives a status line like uptime ror each machine on the local network; these are rormed 
rrom packets broadcast by each host on the network once a minute. 

Machines ror which no status report has been received ror 5 minutes are shown as being down. 

Normally, the listing is sorted by host name, but this order can be changed by specifying one or 
the options listed below. 

OPTIONS 
-a count even thoae usen who have been idle for an hour or more. 

-1 sort the display by load average. 

-t sort the display by up time. 

-u 
sort the display by number or usen. 

FILES 
/usr /1pool/rwho/whod. • data files 

SEE ALSO 
rwho(lC) 
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RWHO(IC) USER COMMANDS RWHO(IC) 

NAME 
rwho - who's logged in on local machines 

SYNOPSIS 
rwho (-a] 

DESCRIPTION 
The rwho command produces output similar to who(l), but for all machines on your network. If 
no report has been received Crom a machine for 5 minutes, rwho assumes the machine is down, 
and does not report users last known to be logged into that machine. 

Ir a user hasn't typed to the system for a minute or more, rwho reports this idle time. Ir a user 
hasn't typed to the system for an hour or more, the user is omitted Crom the output of rwho 
unless the -a flag is given. 

OPTIONS 
-a report all users whether or not they have typed to the system in the past hour. 

FILES 
/usr /spool/rwho/whod. * 

SEE ALSO 
ruptime(lC), rwhod(SC) 

BUGS 

information about other machines 

Does not work through gateways. 

This is unwieldy when the number of machines on the local net is large. 
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SACT(l) USER COMMANDS SACT( 1) 

NAME 
aact - print current SOOS file editing activity 

SYNOPSIS 
/uar/1ea/1act file ••• 

DESCRIPTION 
Sact informs the user of any SOCS filea which have had one or more get -e commands applied to 
them, that is, there are files out ror editing, and deltas are pending. Ir a directory is named on 
the command line, ,act behaves as though each file in the directory were specified as a named file, 
except that non-SCCS files and unreadable filea are ailently ignored. Ir a name or - is given, the 
standard input is read with each line being taken as the name of an SCCS file to be processed. 
The output for each named file consists of five fields separated by spaces. 

Field 1 specifies the SID of a delta that currently exists in the SCCS file to which 
changes will be made to make the new delta. 

specifies the SID for the new delta to be created. Field 2 

Field 3 contains the logname of the user who will make the delta (that is, executed a 
get for editing). 

SEE ALSO 

Field 4 

Field 5 

contains the date t'bat get -e was executed. 

contains the time that pt -e was executed. 

accs(l), delta(l), 1et(l), un1et(l). 
Source Code Control S111lem in Programming Tool, /or Ifie Sun Work,talion. 

DIAGNOSTICS 
Un help(l) ror explanations. 
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SCCS( 1) USER COMMANDS SCCS( 1) 

NAME 
sccs - front end for the SCCS subsystem 

SYNOPSIS 
aces 1-r 11 -dprefizpath J ( -pfinalpath) command I SCCS-flags . , . J I file ... ) 

DESCRIPTION 
The secs command is a front end to the utility programs of the Source Code Control System 
(secs), which helps them mesh more cleanly with the rest of UNIX. Secs runs the command with 
the specified SCCS-flags and fiJes. 

Note that secs normally prefixes each fiJe, or the last ·component of each file, with the string 
SCCS/a., because you normally keep your SCCS database files in a directory called SCCS, and 
each database file start! with an ,. prefix. 

Sec, program options must appear before the command argument. Flags to be passed to the 
actual SCCS utility program must appear after the command argument. These flags are specific to 
the command being used, and are discussed in the manual page for that command. 

Sec, also includes the capability to run •set user id' to another user to provide additional protec
tion. Certain commands (such as admin) cannot be run 'set user id' by all users, since this would 
allow anyone to change the authorizations. Such commands are always run as the real user. 

OPTIONS 
-r Runs 1cc, as the real user rather than as whatever effective user 1cc, is •set user id' to. 

-dprefizpath 
Defines the prefix portion of the pathname for the SCCS database flies. The default prefix 
portion of the pathname is the current directory. Prefizpath is prefixed to the entire path
name. For example: 

tutorial% acca --d/uar/lnclude get •Y•/lnode.h 
converts to: 

get /uar/lnclude/aya/SCCS/a.lnode.h 
The intent here is to create aliases such as: 

allu ay11cca 1cc1 -d/uar /arc 
which will be used as: 

tutorial% 1y11cc1 get cmd/who.c 
-pfinalpath I 

Defines the name of a lower directory in which the SCCS files will be found; SCCS is the 
default. Fina/path is appended before the final component of the pathname. For exam
ple: 

tutorial% ,cca -pprlvate get uar/lnclude/atdlo.h 
converts to: 

get uar /lnclude/prlvate/a.1tdlo.h 
ADDITIONAL SCCS COMMANDS 

Several 'pseudo-commands' are available in addition to the usual SCCS commands. These are: 

admin The admin command is similar to that of the raw SCCS admin command. When creating 
new a. files, the create command (described just below) does more of the startup work 
for you and should be used in preference to admin. 

create Create is used when creating new a. files. Given a C source language file called 
obscure.c, Create does the following actions: (1) creates the ,. file called s.obscure.c in 
the SCCS directory; (2) renames the original source file to ,obscure.c; (3) does an 1cc1 get 
on obscure.c. 

Get a file for editing. 

C~\ 
I 
~ 

edit 

delget Perform a delto on the named files and then get new versions. The new versions have id C· -J. 
keywords expanded, and so cannot be edited. "" 
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SCCS(l) USER COMMANDS SCCS( 1) 

deledit Same as delget, but produces new versions suitable for editing. Deledit is useful for mak
ing a 'checkpoint' of your current editing phase. 

fiz Removes the named delta, but leaves you with a copy of the delta with the changes that 
were in it. Fiz must be followed by a -r flag. Fiz is useful for fixing small compiler 

. bugs, etc. Since fiz doesn't leave audit trails, use it carefully. 

clean Removes everything from the current directory that can be recreated from SCCS files. 
Clean checks for and does not remove any files being edited. If Clean -b is used, 
branches are not checked to see if they are currently being edited. Note that -b is 
dangerous if you are keeping the branches in the same directory. 

unedit 'Undoes' the la.st edit or get -e and returns a file to its previous condition. If you unedit a 
Ole being edited, all changes made since the beginning of the editing session are lost. 

info Displays a list of all flies being edited. If the -b ftag is given, branches (that is, SID's 
with two or fewer components) are ignored. If the -u ftag is given (with an optional 
argument), only Oles being edited by you (or the named user) are listed. 

check Checks for files currently being edited, like info, but returns an exit code rather than a 
listing: nothing is printed if nothing is being edited, and a non-zero exit status is 
returned if anything is being edited. Check may thus be included in an 'install' entry in a 
makefile, to ensure that everything is included in an SCCS Ille before a version is 
installed. 

tell Displays a list ot Oles being edited on the standard output. Filenames are separated by 
newlines. Takes the -b and -u ftags like info and check. 

dif!s Compares (in di.tflike format) the current version of the program you have out for editing 
and the versions in secs format. 

EXAMPLES 
To put a Ole called myprogram.c into SCCS format for the first time, assuming also that there is 
no SCCS directory already existing: 

tutorial% mkdlr SCCS 
tutorial% aeca create myprogram.e 

myprogram.c: 
1.1 
14 lines 

after you have verified that everything is all right 
you remove the veraion of the file that ,tart, with a comma: 

tutorial% rm ,myprogram.e 
tutorial% 

To get a copy of myprogram.c for editing, edit that file, then place it back in the SCCS database: 

tutorial% aeca edit myprogram.e 

Sun Release 1.1 

1.1 
new delta 1.2 
14 lines 
tutorial% vi myprogram.e 

your editing ,e,sion 
tutorial% eeca · delget myprogram.e 
comments1 Added abusive responses for compatlblllty wlth rest of system 
1.2 
7 inserted 
7 deleted 
7 unchanged 
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1.2 
14 lines 
tutorial% 

To gel a file from another directory: 

tutorial% scc:a -p/usr/•rc/sccs/ get cc.c 

or: 

tutorial% •cc:a get /usr /•rc/•cc:a/cc.c 

To make a delta of a large number of flies in the current' directory: 

tutorial% •cc:a delta • .c 

To get a list of files being edited that are not on branches: 

tutorial% 1cca Info -b 
To delta everything that you are editing: 

tutorial% 1cca delta '1cca tell-u' 

In a makefile, to get source files from an SCCS file if it does not already exist: 

SRCS == <list of source files> 
$(SRCS): 

secs get $(REL) $0 

C) 

REGULAR SCCS COMMANDS 

258 

The 'regular' SCCS commands are described very briefty below. It is unlikely that you ever need 
to use these commands because the user interface is so complicated, and the sec, front end com
mand does 99.9% of the interesting tasks for you. 

admin Creates new secs files and changes parameters of exitsing secs files. You can use (J 
•cc• create to create new SCCS files, or use 1cc:a admln to do other things. .,.. 

cdc Changes the commentary material in an SCCS delta. 

comb Combines SCCS deltas and reconstructs the SCCS files. 

delta Permanently introduces changes that were made to a file previously retrieved via 
1cc• get. You can use 1cc1 delget as the more useful version of this command since 
•cc• delget does all of the useful work and more to boot. 

get Extracts a file from the SCCS database, either for compilation, or for editing when the -e 
option is used. Use scc1 get if you really need it, but sec• delget will normally have 
done this job for you. Use secs edit instead of get with the~• option. 

help SuppOBed to help you interpret SCCS error messages, but usually just parrots the me~ 
saage and is generally not considered very helpful. 

pr, Displays information about what is happening in an SCCS file. 

rmdel Removes a delta from an SCCS file. 

sact Displays information about editing activity in an SCCS file. The secs Info command is a 
lot more useful for the real life user. 

sccsdiff Compares two versions of an SCCS file and generates the differences between the two ver
sions. The secs delget command does all this work as part of its normal process. 

unget Undoes the work of a previous get -e command or a secs edit command. Use the 
secs unedlt command as a useful alternative. 

val Determines if a given SCCS file meets specified criteria. If you use the secs command, you 
shouldn't need to use val, because its user interface is unbelievable. 

what Displays SCCS identification information. C) 
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SEE ALSO 
admin(l), comb(l), cdc(l), delta(l), get(l), help(l), prs(l), rmdel(l), sact(l), sccsdiff(l), sccs6le(5), 
unget(l), val(l), what(l) 
Source Code Control S111tem in Programming Tool, for the Sun Worki,tation. 
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NAME 
&ccsdiff - compare two versions of an SCCS file 

SYNOPSIS 
/u1r/1cca/sccadlff-r S/Dl -r S/Dt 1-P J [-en J files 

DESCRIPTION 
SccediJf compares two versions of an SCCS file and generates the differences between the two ver
sions. Any number of SCCS files may be specified, but options apply to all files. 

OPTIONS 
-rSID'I 

-p 

S/Dl and SIDe specify the deltas of an secs file that are to be compared. 
are passed to di.D(l) in the order given. 

pipe output for each file through pr(l). 

Versions 

-an n is the file segment size that bdiJf will pass to di.D(l). This is useful when dilf fails 
due to a high system load. 

FILES 
/tmp/get????? Temporary files 

SEE ALSO 
sccs(l), bdiff(l), get(l), help(l), pr(l). 
Source Code Control System in Programming Toole /or the Sun Workstation. 

DIAGNOSTICS 
"file: No differences" It the two versions are the same. 
Use ke/p(l) for explanations. 
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NAME 
script - make typescript of terminal session 

SYNOPSIS 
acrlpt { -a J ( ftle ) 

DESCRIPTION 
Script makes a typescript of everything printed on your terminal. The typescript is written to 
file, or appended to file if the -a option is given. It can be sent to the line printer later with lpr. 
If no ftle name is given, the typescript is saved in the ftle tgpescripl. 

The script ends when the forked shell exits. 

OPTIONS 
Append the script to the specified ftle instead of writing over it. 

BUGS 
Script places everythlns in the log ftle. This is not what the naive user expects. 
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NAME 
sed - stream editor 

SYNOPSIS 
aed I -n 11 -e script 11 -f sjiJe 11 file I ••• 

DESCRIPTION 
Sed copies the named file• (standard input default) to the standard output, edited according to a 
script of commands. 

OPTIONS 
-e Is a list or edit commands for sed. Ir there is just one -e option and no -rs, the -e ftag 

-e may be omitted. 

-f Take the script from sfile 

-n suppress the default output. 

SED SCRIPTS 

262 

aed acrlpt• consist or editing commands, one per line, or the following form: 

(address 1, addressl I function (arguments) 

In normal operation sed cyclically copies a line of input into a pattern space (unless there is some
thing left after a '0' command), applies in sequence all commands whose addresses select that 
pattern space, and at the end or the script copies the pattern space to the standard output 
(except under -n) and deletes the pattern space. 

An addreas is either a decimal number that counts input lines cumulatively across files, a '$' that 
addresses the last line or input, or a context address, '/regular expression/', in the style or ed(l) 
modified thus: 

The escape sequence '\n' matches a newline embedded in the pattem space. 

A command line with no addresses selects every pattem space. 

A command line with one address selects each pattern space that matches the address. 

A command line with two addresses selects the inclusive range from the first pattern space that 
matches the first addre1111 through the next pattem space that matches the second. Ir the second 
addre1111 is a number less than or equal to the line number first selected, only one line is selected. 
Thereafter the process is repeated, looking again for the first addre1111. 

Editing commands can be applied only to non-selected pattern spaces by use or the negation func
tion 'I' (below). 

In the following list or functions the maximum number or permissible addresses for each function 
is indicated in parentheses. 

An argument denoted text consists of one or more lines, all but the last or which end with '\' to 
hide the newline. Backslashes in text are treated like backslashes in the replacement string of an 
's' command, and may be used to protect initial blanks and tabs against the stripping that is done 
on every script line. 

An argument denoted rfile or wfiJe must terminate the command line and must be preceded by 
exactly one blank. Each wfiJe is created before processing begins. There can be at most 10 dis
tinct wfile arguments. 

(1) a\ 
tezt 

Append: Place text on the output before reading the next input line. 

(2) b label 
Branch to the ':' command bearing the label. Branch to the end or the script if label is 
empty. C~· 
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(2)c\ 
tezt 

USER COMMANDS SED(l) 

Change: Delete the pattern space. With O or 1 address or at the end of a 2-address range, 
place tezt on the output. Start the next cycle. 

(2)d Delete the pattern space. Start the next cycle. 

(2)0 Delete the initial segment of the pattern space through the first newline. Start the next 
cycle. 

(2)g Replace the contents of the pattern space by the contents of the hold space. 

(2) G Append the contents of the hold space to the pattern space. 

(2) h Replace the contents of the hold space by the contents of the pattern space. 

(2)H Append the contents of the pattern space to the hold space. 

(l)i\ 
tezt 

Insert: Place tezt on the standard output. 

(2)n Copy the pattern space to the standard output. Replace the pattern space with the next 
line of input. 

(2) N Append the next line of input to the pattern space with an embedded newline. (The 
current line number changes.) 

(2) p Print: Copy the pattern space to the standard output. 

(2)P Copy the initial segment of the pattern space through the first newline to the standard 
output. 

(l)q Quit: Branch to the end of the script. Do not start a new cycle. 

(2) r rjiJe 
Read the contents of rfile. Place them on the output before reading the next input line. 

( 2) s/ regular ezpre11ion/ replacement/ flag, 
Substitute the replacement string for instances of the regular ezpre11ion in the pattern 
space. Any character may be used instead of '/'. For a fuller description see ed(l). 
Flag, is zero or more of 

& Global: Substitute for all nonoverlapping instances of the regular ezpression 
rather than just the first one. 

p Print the pattern space if a replacement was made. 

w wfiJe Write: Append the pattern space to wfile if a replacement was made. 

(2) t labei 
Test: Branch to the ':' command bearing the label it any substitutions have been made 
since the most recent reading of an input line or execution of a 't'. If label is empty, 
branch to the end of the script. 

(2)w wfiJe 
Write: Append the pattern space to wfile. 

(2)x Exchange the contents of the pattern and hold spaces. 

(2)y /1tringl/ 1tringe/ 
Transform: Replace all occurrences ot characters in stringl with the corresponding char
acter in ,tringe. The lengths of stringl and string£ must be equal. 

(2)1 /unction 
Don't: Apply the function (or group, it function is '{') only to lines not selected by the 
address(es). 
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(0): lal,el 
This command does nothing; it bears a label for 'b' and 't' commands to branch to. 

(1) == Place the current line number on the standard output as a line. 

(2) { Execute the following commands through a matching '}' only when the pattern space is 
selected. 

(0) An empty command is ignored. 

SEE ALSO 
ed(l), grep(l), awk(l), lex(l) 
Using aed, the Stream Tezt Editor in Editing and Tezl Processing on the Sun Workstation. 
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sh, tor, case, it, while, 1, ., break, continue, cd, eval, exec, exit, export, login, newgrp, read, 
readonly, set, shift, times, trap, um ask, wait - command language 

SYNOPSIS 
ah ( -celknratuvx ] ( arg ] ... 

DESCRIPTION 
Sh is a command programming language that executes commands read from a terminal or a file. 
See Invocation tor the meaning of arguments to the shell. 

Commands. 
A simple-command is a sequence of non blank words separated by blanks (a blank is a tab or a 
apace). The first word specifies the name of the command to be executed. Except as specified 
below the remaining words are passed as arguments to the invoked command. The command 
name is passed as argument O (see ezecve(2)). The value ol a simple-command is its exit status it 
it terminates normally or 200+ status ii it terminates abnormally (see sigvec(2) for a list of status 
values). 

A pipeline is a sequence of one or more commands separated by 1· The standard output of each 
command but the last is connected by a pipe(2) to the standard input of the next command. 
Each command is run as a separate process; the shell waits tor the last command to terminate. 

A list is a sequence of one or more pipelines separated by ;, &, lr,lr, or 11 and optionally ter
minated by I or Ir,. g and Ir, have equal precedence which is lower than that of lr,lr, and 11; lr,lr, 
and 11 also have equal precedence. A semicolon causes sequential execution; an ampersand causes 
the preceding pipeline to be executed without waiting tor it to finish. The symbol lr,lr, causes the 
lid following to be executed only it the preceding pipeline returns a zero value. The symbol 11 
causes the list following to be executed only if the preceding pipeline returns a non zero value. 
Newlines may appear in a liat, instead of semicolons, to delimit commands. 

A command is either a simple-command or one of the following. The value returned by a com
mand is that of the fast simple-command executed in the command. Note that many keywords 
such as done are only recognized when they are the first keyword on a line. 

for name [ In word ••• ] 
do 
list 
done 

Each time a for command is executed name is set to the next word in the ln word list. Ir 
In word... is omitted, In $0 is assumed. Execution ends when there are no more words in the 
list. 

case word In 
.1 pattern I I pattern I ... ) list n I 
I pattern ( I pattern I ... ) liat n J 

nae 
A case command executes the list associated with the first pattern that matches word. The form 
of the patterns is the same as that used for file name generation. 
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The list following lf is executed and if it returns zero the list following then is executed. Other
wise, the list following ellf is executed and if its value is zero the list following then is executed. 
Failing that the else list is executed. 

whlle liat 
1 do 
liat I 
done 

A while command repeatedly executes the whlle list and if its value is zero executes the do list; 
otherwise the loop terminates. The value returned by a-whlle command is that of the last exe
cuted command in the do liat. until may be used in place of while to negate the loop termina,. 
tion test. 

( liat ) Execute list in a subshell. 

{ list } list is simply executed. 

The following words are only recognized as the first word of a command and when not quoted. 

lf then else ellf fl caae e1ac for whlle until do done { } 

Command 1ub1tltutlon. 
The standard output from a command enclosed in a pair of back quotes (' ') may be used as part 
or all of a word; trailing newlines are removed. 

Parameter 1ub1tltutlon. 
The character $ is used to introduce substitutable parameters. Positional parameters may be 
assigned values by aet. Variables may be set by writing 

name==value I name=value) •.. 

$ {parameter} 
A parameter is a sequence or letters, digits or underscores (a name), a digit, or any of the 
characters • 0 # r - $ !. The value, if any, or the parameter is substituted. The braces 
are required only when parameter is followed by a letter, digit, or underscore that is not 
to be interpreted as part of its name. If parameter is a digit, it is a positional parameter. 
If parameter is • or O then all the positional parameters, starting with $1, are substituted 
separated by spaces. SO is set from argument zero when the shell is invoked. 

$ {parameter -word} 
Ir parameter is set, substitute its value; otherwise substitute word. 

$ {parameter= word} 
If parameter is not set, set it to word; the value or the parameter is then substituted. 
Positional para.meters may not be assigned to in this way. 

$ {parameter ?word} _ 
Ir parameter is set, substitute its value; otherwise, print word and exit from the shell. If 
word is omitted, a standard message is printed. 

$ {parameter+ word} 
If parameter fa set, substitute word; otherwise substitute nothing. 

In the above word is not evaluated unless it is to be used as the substituted string. (So that, for 
example, echo ${ d- 'pwd 1 will only execute pwd if d is unset.) 

The following parameters are automatically set by the shell. 

# 

r 
$ 
! 

The number of positional parameters in decimal. 
Options supplied to the shell on invocation or by set. 
The value returned by the last executed command in decimal. 
The process number of this shell. 
The prncess number of the last background command invoked. 

Last change: 8 March 1984 Sun Release 1.1 



0 

0 

0 

SH(l) USER COMMANDS 

The following parameters are used but not set by the shell. 

HOME The default argument (home directory) for the cd command. 
PATH The search path for commands (see execution). 

SH(l) 

MAIL If this variable is set to the name of a mail file, the shell informs the user of the 
arrival of mail in the specified file. 

PS1 Primary prompt string, by default '$ '. 
PS2 Secondary prompt string, by default '> '. 
IFS Intemal field separators, normally 1pace, tab, and newllne. 

Blank lnterpretatlo11. 
After parameter and command substitution, any results of substitution are scanned for internal 
field separator characters (those found in $IFS) and split into distinct arguments where such char
acters are found. Explicit null arguments ("" or '1 are retained. Implicit null arguments (those 
resultin& from parameters that have no values) are removed. 

File name generation. 
Following substitution, each command word is scanned for the characters •, !' and [. If one of 
these characters appears, the word is regarded as a pattern. The word is replaced with alphabeti
cally sorted file names that match the pattern. If no file name is found that matches the pattern, 
the word is left unchanged. The character • at the start of a file name or immediately following 
a/, and the character/, must be matched explicitly . 

• Matches any string, including the null string. 
!' Matches any single character. 
[ ••• J Matches any one of the characters enclosed. A pair of characters separated by - matches 

any character lexically between the pair. 

Quoting. 
The following characters have a special meaning to the shell and cause termination of a word 
unless quoted. 

I A ( ) l < > ne~Une 1pace tab 

A character may be quoted by preceding it with a backslMh (\) character. \oewllne is ignored. 
All characters enclosed between a pair of quote marks ( • 1, except a single quote, are quoted. 
Inside double quotes (" ") parameter and command substitution occurs and \ quotes the charac
ters backslash ( \ ), apostrophe (' ), double quote (" ), and dollar sign ( $ ). 

"**" is equivalent to "*1 $2 ... " whereas 
"*G" is equivalent to •t1• •ti• ... 
Prompting. 
When used interactively, the shell prompts with the value of PS1 before reading a command. If 
at any time a newline is typed and further input is needed to complete a command, the secondary 
prompt (SPSa) is displayed. 

Input output. 
Before a command is executed its input and output may be redirected using a special notation 
interpreted by the shell. The following may appear anywhere in a simple-command or may pre
cede or follow a command and are not passed on to the invoked command. Substitution occurs 
before word or digit is used. 

< word Use file word 88 standard input (file descriptor 0). 

> word Use file word 88 standard output (file descriptor 1). If the file does not exist, it is created; 
otherwise it is truncated to zero length. 

>> word 
Use file word~ standard output. If the file exists, output is appended (by seeking to the 
end); otherwise the file is created. 
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<<word c~ 
The shell input is read up to a line the same as word, or end of file. The resulting docu- .-' 
ment becomes the standard input. Ir any character of word is quoted, no interpretation is 
placed upon the characters or the document; otherwise, parameter and command substi
tution occurs, \newline is ignored, and \ is used to quote the characten backslash (\), 
dollar sign ( $ ), apostrophe ( '), and the first character of word . 

< & digit 
The standard input is duplicated from file descriptor digit; see dup(2). Similarly for the 
standard output using > . 

< &- The standard input is closed. Similarly for the standard output using > . 

Ir one or the above is preceded by a digit, the file descriptor created is that specified by the digit 
(instead or the default O or 1). For example, 

... 2>&1 

creates file descriptor 2 to be a duplicate of file descriptor 1. 

Ir a command is followed by & then the default standard input for the command is the empty file 
(/dev /null). Otherwise, the environment for the execution of a command contains the file 
descriptors or the invoking shell as modified by input output specifications. 

Environment. 
The environment is a list of name-value pairs that is passed to an executed program in the same 
way as a normal argument list; see ezecve(2) and environ(5). The shell interacts with the environ
ment in several ways. On invocation, the shell scans the environment and creates a parameter for 
each name found, giving it the corresponding value. Executed commands inherit the same 
environment. Ir the user modifies the values or these parameters or creates new ones, none or 
these affects the environment unless the export command is used to bind the shell's parameter to 
the environment. The environment seen by any executed command is thus composed or any 
unmodified name-value pairs originally inherited by the shell, plus any modifications or additions, 
all or which must be noted in export commands. 

The environment for any eimple-command may be augmented by prefixing it with one or more 
assignments to parametere. Thus these two lines are equivalent 

TERM=-450 cmd args 
(export TERM; TERM=450; cmd args) 

Ir the -k flag is set, all keyword arguments are placed in the environment, even if they occur after 
the command name. The following prints 'a=b c' and 'c': 

echo a=b c 
set -k 
echo a-b c 

Slgnala. 
The INTERRUPT and QUIT signals for an invoked command are ignored if the command is fol
lowed by &; otherwise signals have the values inherited by the shell from its parent. (But see 
also trap.) 
Execution. 
Each time a command is executed the above substitutions are carried out. Except for the 'special 
commands' listed below a new process is created and an attempt is made to execute the command 
via an ezecve(2). 

The shell parameter $PA TH defines the search path for the directory containing the command. 
Each alternative directory name is separated by a colon (:). The default path is 1/bln.1/usr/bln. 
Ir the command name contains a/, the search path is not used. Otherwise, each directory in the 
path is searched for an executable file. IC the file has execute permission but is not an a.out file, it C) 
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is assumed :to be a file containing shell commands. A subshell (that is, a separate process) is 
spawned to read it. A parenthesized command is also executed in a subshell. 

Special command•. 
The following commands are executed in the shell process and except where specified no input 
output redirection is permitted for such commands. 

1 No effect; the command does nothing . 
• file Read and execute commands from file and return. The search path $PATH is used to 

find the directory containing file. 
break ( n) 

Exit from the encl015ing for or while loop, if any. If n is specified, break n levels. 
continue ( n) 

Resume the next iteration of the enclosing for or while loop. If n is specified, resume at 
the n-th enclo11ing loop. 

cd ( aro) 
Change the current directory to arg. The shell parameter $HOME is the default arg. 

eval ( ar1 •.. ) 
The arguments are read as input to the shell and the resulting command(s) executed. 

exec ( ar1 .•. ) 

exit ( n) 

The command specified by the arguments is executed in place of this shell without creatr 
ing a new process. Input output arguments may appear and if no other arguments are 
given cauee the shell input output to be modified. 

Causes a non interactive shell to exit with the exit status specified by n. If n is omitted, 
the exit status is that of the lut command executed. (An end of file will also exit from 
the shell.) 

export ( name ... J 
The given names are marked for automatic export to the environment of subsequently
executed commands. It no arguments are given, a list of exportable names is printed. 

losln ( aro ... ) 
Equivalent to 'exec login arg •. .'. 

newsrp ( aro ... ) 
Equivalent to 'exec newgrp arg .. .'. 

read name ... 
One line is read from the standard input; successive words of the input are assigned to 
the variables name in order, with leftover words to the last variable. The return code is 0 
unleY the end-of-file is encountered. 

readonl¥ ( name ... ) 
The given names are marked readonly and the values of the these names may not be 
changed by subsequent aesignment. It no arguments are given, a list of all readonly 
names ia printed. 

Ht (-eknptuvx ( aro ••• ) ] 
-• It non interactive, exit immediately if a command fails. 
-k All keyword arguments are placed in the environment for a command, not just 

those that precede the command name. 
-n Read commands but do not execute them. 
-t Exit after reading and executing one command. 
-u Treat unset variables as an error when substituting. 
-v Print shell input lines as they are read. 
-x Print commands and their arguments as they are executed. 

Turn off the -x and -v options. 
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These flags can also be used upon invocation of the shell. The current set of flags may be ~j 
round in $-. \i..-
Remaining arguments are positional parameters and are assigned, in order, to U, $2, etc. 
II no arguments are given, the values or all names are printed. 

ahlft The positional parameters from t2... are renamed U ... 
times Print the accumulated user and system times tor processes run from the shell. 

trap I arg) In) ... 
Arg is a command to be read and executed when the shell receives signal(s) n. (Note that 
arg is scanned once when the trap is set and once when the trap is taken.) Trap com
mands are executed in order or signal number. Ir arg is absent, all trap(s) n are reset to 
their original values. Ir arg is the null string, this signal is ignored by the shell and by 
invoked commands. Ir n is 0, the command arg is executed on exit from the shell, other
wise upon receipt of signal n as numbered in ,igvec(2). Trap with no arguments prints a 
list of commands associated with each signal number. 

umaak I nnn) 
The user file creation mask is set to the. octal value nnn (see uma,k(2)). It nnn is omitted, 
the current value of the mask is printed. 

wait In) 
Wait for the specified process and report its termination status. Ir n is not given, all 
currently active child processes are waited for. The return code from this command is 
that of the proceH waited for. 

Invocation. 
If the first character of argument zero is -, commands are read from SBOME/. profile, it such a 
file exists. Commands are then read as described below. ne following Bags are interpreted by , ... ,; 
the shell when it is invoked. 1 

-c ,tring Ir the -c flag is present, commands are read from ,tring. 
-• Ir the -a flag is present or if no arguments remain then commands are read from the 

standard input. Shell output is written to file descriptor 2. 
-1 Ir the -I flag is present or if the shell input and output are attached to a terminal (as 

told by gt111) then this shell is interactive. In this case the terminate signal 
SIGTERM (see ,igvec(2)) is ignored (110 that 'kill O' does not kill an interactive shell) 
and the interrupt signal SIGINT is caught and ignored (so that wait is interrup~ 
able). In all cases SIGQUIT is ignored by the shell. 

The remaining flags and arguments are described under the aet commana. 

$HOME/.profile 
/tmp/sh* 
/dev/null 

SEE ALSO 
Uaing the Bourne Shell in the Beginner•, Guide lo lhe Sun Workalalion 
csh(l), test(l), execve(2). 

DIAGNOSTICS 

BUGS 

270 

Errors detected by the shell, such as syntax errors, cause the shell to return a non zero exit 
status. Ir the shell is being used non interactively then execution of the shell file is abandoned. 
Otherwise, the shell returns the exit status of the last command executed (see also exit). 

Ir<< is used to provide standard input to an asynchronous process invoked by &, the shell gets 
mixed up about naming the input document. A garbage file /tmp/sh* is created, and the shell 
complains about not being able to find the file by another name. 
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NAME 
size - size or an object 6le 

SYNOPSIS 
•l•• I object ••• J 

DESCRIPTION 
Size prints the (decimal) number or bytes required by the text, data, and b81! portions, and their 
sum in hex and decimal, or each object-file argument. Ir no file is specified, a.out is used. 

SEE ALSO 
a.out(5) 
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NAME 
sleep - suspend execution for an interval 

SYNOPSIS 
aleep time 

DESCRIPTION 
Sleep suspends execution for time seconds. It is used to execute a command after a certain 
amount of time as in: 

(sleep 105; cornmand)k 

or to execute a command every so often, as in: 

while true 
do 

command 
sleep 37 

done 

SEE ALSO 
setitimer(2), sleep(3) 

BUGS 
Time must be less than 2,147,483,647 seconds. 
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NAME 
11oelim - eliminate .so's from nroff input 

SYNOPSIS 
aoellm I ftle • • • ) 

DESORIPTION 
Soelim reads the specifted files or the standard input and performs the textual inclusion implied 
by the nroff directives of the form 

.so someftle 

when they appear at the beginning of input lines. This is useful since programs such as 161 do not 
normally do this; it allows the placement of individual tables in separate files to be run as a part 
of a larae document. 

An ar1ument con11i11tin1 of a 11in&le minus(-) is taken to be a file name corre11pondin1 to the stan
dard input. 

Note that inclusion can be suppressed by u11in1 • '' instead of ' • ', that i11, 

'"ao /uar/lib/tmac.11 

EXAMPLE 
A sample u11aae of ,oelim would be 

11oelim exum?.n I tbl I nrolf -ms I col I lpr 

SEE ALSO 
colcrt(l), more(l) 

BUGS 
The format of the source commands must involve no strangeness - exactly one space must pre
cede and no space, follow the file name. 
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NAME 
sort - sort or merge files 

SYNOPSIS 
aort ( -mubdftnrtz) ( +pod I -po,e 11 • • • ( -o name J ( -T directory J ( file ] ••• 

DESCRIPTION 
Sort sorts lines of all the named files together and writes the result on the standard output. The 
name ', .. .' means the standard input. It no input file's are named, the standard input is sorted. 

The default sort key is an entire line. Default ordering is lexicographic by bytes in machine col- .. 
lating sequence. 

The notation +pod -poae restricts a sort key to a field beginning at pod and ending just before 
poal!. Pod and po,e each have the form m.n, optionally followed by one or more of the flags 
bdftnr, where m tells a number of fields to skip from the beginning of the line and n tells a 
number of characters to skip further. It any flags are present they override all the global ordering 
options for this key. If the b option is in effect n is counted from the first nonblank in the field; b 
is attached independently to poae. A missing .n means .O; a missing -po,e means the end of the 
line. Under the -tz option, fields are strings separated by z; otherwise fields are nonempty non
blank strings separated by blanks. 

When there are multiple sort keys, later keys are compared only after all earlier keys compare 
equal. Lines that otherwise compare equal are ordered with all bytes significant. 

OPTIONS 
The ordering is affected globally by the following options, one or more of which may appear. 

b Ignore leading blanks (spaces and tabs) in field comparisons. 

d 

t 
I 

'Dictionary' order: only letters, digits and blanks are significant in comparisons. 

Fold upper case letters onto lower case. 

Ignore characters outside the ASCll range 040-0176 in nonnumeric comparisons. 

n An initial numeric string, consisting of optional blanks, optional minus sign, and zero or 
more digits with optional decimal point, is sorted by arithmetic value. Option n implies 
option b. 

r Reverse the sense of comparisons. 

tz 'Tab character' separating fields is z. 
These option arguments are also understood: 

c Check that the input file is sorted according to the ordering rules; give no output unless the 
file is out of sort. 

m Merge only, the input files are already sorted. 

o name 
name is the name of an output file to use instead of the standard output. This file may be 
the same as one ot the inputs. 

T directory 
directory argument is the name of a directory in which temporary files should be made. 

u Suppress all but one in each set of equal lines. Ignored bytes and bytes outside keys do not 
participate in this comparison. 

EXAMPLES 
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Print in alphabetical order all the unique spellings in a list of words. Capitalized words differ 
from uncapitalized. 
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sort -u + Of + 0 list 

Print the password file (paa,wd(5)) sorted by user id number (the 3rd colon-separated field). 

sort -t: + 2D /etc/passwd 

Print the first instance of each month in an already sorted file of (month day) entries. The 
options -um with jul[lt one input file make the choice of a unique representative from a set or 
equal lines predictable. 

sort -um + 0 -1 dates 

FILES 
/usr/tmp/stm*, /tmpf* first and second tries for temporary files 

SEE ALSO 
uniq(l), comm(l), rev(l), join(l) 

DIAGNOSTICS 
Comments and exits with nonzero status for various trouble conditions and for disorder 
discovered under option -c. 

BUGS 
Very 1001 lines are silently truncated. 
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NAME 
sortbib - sort bibliographic database 

SYNOPSIS 
aortblb I -aKEYS J database ... 

DESCRIPTION 
Sortbib sorts files or records containing refer key-letters by user-specified keys. Records may be 
separated by blank lines, or by .[ and .J delimiters, but the two styles may not be mixed together. 
This program reads through each databa,e and pulls out key fields, which are sorted separately. 
The sorted key fields contain the file pointer, byte offset, and length or corresponding records. 
These records are delivered using disk seeks and reads, so ,ortbib may not be used in a pipeline to 
read standard input. 

By default, sortbib alphabetizes by the first %A anti the %0 ftelds, which contain the senior 
author and date. The -s option is used to 11pecify new KEYS. For instance, -sATD will sort by 
author, title, and date, while -sA+ D will sort by all authors, and date. Sort keys past the fourth 
are not meaningful. No more than 16 databaBes may be sorted together at one time. Records 
longer than 4096 characters will be truncated. 

Sortbib sorts on the last word on the %A line, which is Msumed to be the author's last name. A 
word in the final position, such as "jr." or "ed.", will be ignored if the name beforehand ends 
with a comma. Authors with two-word la.st names or unusual constructions can be sorted 
correctly by using the nroff convention "\O" in place of a blank. A %Q field is considered to be 
the same as %A, except sorting begins with the first, not the last, word. Sortbib sorts on the last 
word or the %D line, usually the year. It also ignores leading articles (like "A" or "The") when 
sorting by titles in the. %Tor %J fields; it will ignore articles of any modern European language. 
It a sort-significant field is absent from a record, ,ortbib places that record before other records 
containing that field. 

SEE ALSO t'.",; 
refer(l ), addbih(l ), to!tbib(1), indxbib(l ), lookbib(l) 

BUGS 
Records with missing author fields should probably be sorted by title. 
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NAME 
spell, spellin, spellout - &nd spelling er,ors 

SYNOPSIS 
spell I -v ) I -b 11 -d hlist 11 -8 hstop 11 -h spellhist I I file I ... 
apellln I list ) 

spellout I -cl ) list 

DESCRIPTION 
Spell collects words from the named documents, and looks them up in a spelling list. Words that 
neither occur among nor are derivable (by applying certain in&ections, pre&xes or suffixes) from 
words in the spelling list are printed on the standard output. If no files are named, words are col
lected from the standard input. 

Spell ignores most tro.U(l), t61(1), and eqn(l) constructions. 

The spelling list is based on many sources, and while more haphazard than an ordinary diction
ary, is also more effective in respect to proper names and popular technical words. Coverage. of 
the specialized vocabularies of biology, medicine and chemistry is light. 

Pertinent auxiliary &les may be speci&ed by name arguments, indicated below with their default 
settings. Copies of all output are accumulated in the history &le. The stop list &lters out misspel
lings (for example, thier=thy-y+ ier) that would otherwise pass. 

Two routines help maintain the hash lists used by 8peU. Both expect a list of words, one per line, 
from the standard input. Spellin adds the words on the standard input to the preexisting li8t and 
places a new list on the standard output. Ir no liet is specified, the new list is created from 
scratch. Spellout looks up each word in the standard input and prints on the standard output 
those that are missing from (or present on, with option -d) the hash list. 

OPTIONS 

FILES 

-v Print all words not literaUy in the spelling list, as well as plausible derivations from spel
ling list words. 

-b Check British spelling. Besides preferring centre, colour, Bpeciality, travelled, and so on, 
the -b option insists upon -iBe in words like BtandardiBe, Fowler and the OED to the con
trary notwithstanding. 

-x print every plausible stem with '=' for each word. 

/usr /dict/hlist!ab) 
/ usr / diet /hstop 
/ usr /diet/ spell hist 
/ usr /diet/ words 
/usr/lib/spell 

hashed spelling lists, American & British 
hashed stop list 
history file 
list of words 

SEE ALSO 

BUGS 

deroff(l), sort(l), tee(l), sed(l) 

The spelling list's coverage is uneven; new installations will probably wish to monitor the output 
for several months to gather local additions. 

British spelling was done by an American. 
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NAME 
spline - interpolate smooth curve 

SYNOPSIS 
apllne I -a I I -k 11 -n 11 -p 11 -x I 

DESCRIPTION 
Spline takes pairs of numbers from the standard input as abcissas and ordinates of a function. It 
produces a similar set, which is approximately equally spaced and includes the input set, on the 
standard output. The cubic spline output (R. W. Hamming, Numerical Method, for Scientiet, and 
Engineer,, 2nd ed., 349ff) has two continuous derivatives, and sufficiently many points to look 
smooth when plotted, for example by graph(lG). 

OPTIONS 
-a Supply abscissas automatically (they are missing from the input); spacing is given by the 

next argument, or is assumed to be 1 if next argument is not a number. 

-k The constant I: used in the boundary value computation 

.1_ I == k•11 .JI == k•11 
¥0 Bl I Hn 811-l 

is set by the next argument. By default k = 0. 

-n Space output points so that approximately n intervals occur between the lower and upper z 
limits. (Default n == 100.) 

-p Make output periodic, that is, match derivatives at ends. First and last input values should 
normally agree. 

-x Next 1 (or 2) arguments are lower (and upper) z limits. Normally these limits are calculated 
from the data. Automatic abcissaa start at lower limit (default 0). 

SEE ALSO 
graph(lG) 

DIAGNOSTICS 

BUGS 
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When data is not strictly monotonic in z, spline reproduces the input without interpolating extra 
points. 

A limit of 1000 input points is enforced silently. 
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NAME 
split - split a.file into pieces 

SYNOPSIS 
epUt [ -n ) [ file [ name ) ) 

DESCRIPTION 
Split reads file and writes it in n-line pieces (default 1000) onto a set of output files (as many files 
as necessary). The name of the first output file is name with aa appended, the second file is 
nameab, and so on lexicographically. 

Ir no name is given, z is used as default (output files will be called zaa, zab, etc.). 

Ir no input file is given, Of if - is given in its stead, then the standard input file is used. 

OPTIONS 
-n Number of lines in each piece. 
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NAME 
strings - find printable strings in an object, or other binary, fl.le 

SYNOPSIS 
string• ( - J ( -o J ( -number J file ••• 

DESCRIPTION 
StringB looks for ascii strings in a binary file. A string is any sequence of 4 or more printing char
acters ending with a newline or a null. 

StringB is useful for identifying random object files and many other things. 

OPTIONS 
Look everywhere in the file for strings. It this flag is omitted, BtringB only looks in the 
initialized data space of object files. 

-o Precede each string by its offset in the file (in octal). 

-number 
Use number as the minimum string length rather than 4. 

SEE ALSO 
od(l} 

BUGS 
The algorithm for identifying strings is extremely primitive. 
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NAME 
strip - remove symbols and relocation bits 

SYNOPSIS 
atrlp name ... 

DESCRIPTION 
Strip removes the symbol table and relocation bits ordinarily attached to the output ol the assem
bler and loader. This is useful to save space alter a program has been debugged. 

The elect ol ,trip is the same as use of the -• option of Id. 

FILES 
/tmp/stm? 

SEE ALSO 
ld(l) 

Sun Release 1.1 

temporary file 
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NAME 
stty - set terminal options 

SYNOPSIS 
etty I option ... J 

DESCRIPTION 
Stt11 sets certain 1/0 options on the current output terminal, and direct.a it.a output to the diagnos
tic output. With no argument, it reports the speed of the terminal and the settings of optioDB 
which are different from their defaults. With the argument "all", all normally-used option set,. 

tings are reported. With the argument "everything", everything att11 knows about is printed. ·· 

OPTIONS 

282 

Options to stt11 are selected from the following set: 

even 
-even 
odd 
-odd 

allow even- parity input 
disallow even parity input 
allow odd parity input 
disallow odd parity input 

raw 
-raw 
cooked 
cbreak 

raw mode input (no input processing (erase, kill, interrupt, ... ); parity bit passed back) 
negate raw mode 
same as '-raw' 
make each character available to read(2) as received; no erase and kill processing, but 
all other processing (interrupt, suspend, ... ) is performed 

-cbreak make characters available to read only when newline is received 
-nl 
nl 

allow carriage return for new-line, and output CR-LF for carriage return or new-line 
accept only new-line to end lines 
echo back every character typed 
do not echo characters 
map upper case to lower case 
do not map case 

echo 
-echo 
lca1e 
-lcue 
tandem enable ftow control, 110 that the system sends out the stop character when its internal 

queue is in. danger or overftowing on input, and sends the start character when it is 
ready to accept further input 

-tandem disable flow control 
-taba replace tabs by spaces when printing 
tabe preserve tabs 
ek set erase and kill characters to ·H (control-H) and ·u 
For the following commands which take a character argument c, you may also specify c as the 
"u" or "undef'', to set the value to be undefined. A value of 11 ·x11

, a 2 character sequence, is also 
interpreted as a control character, with 11 ·111 representing delete. 

erue c set erase character to c (default •·11
). 

klll c set kill character to c (default '·u•). 
lntr c set interrupt character to c (default •·c 1

). 

quit c set quit character to c (default •·\1
). 

etart c set start character to c (default 1 ·Q 1
). 

etop c set stop character to c (default '·s•). 
eof c set end of file character to c (default •·01

). 

brk c set break character to c (default undefined.) This character is an extra wakeup causing 
character. 

crO crl crZ cr3 
select style of delay for carriage return (see ioctl(2)) 

nlO nll nl2 nl3 
select style of delay for linefeed 

tabO tabl tabZ tab3 
select style of delay for tab 
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STTY(l) 

ffl)f fl 
b10 bll 

USER COMMANDS 

select style ot delay tor torm teed 
select style ot delay for backspace 

set all modes suitable for the Teletype Corporation Model 33 terminal. 
set all modes suitable for the Teletype Corporation Model 37 terminal. 
set all modes suitable for Digital Equipment Corp. VTOS terminal 

STTY( 1) 

tty33 
tty3'1 
vt06 
dee set all modes suitable for Digital Equipment Corp. operating systems users; (erase, kill, 

and interrupt characters to ·7, ·u, and ·c, decctlq and "newcrt".) 

tn300 set all modes suitable for a General Electric TermiNet 300 
tl'TOO set all modes suitable for Texas Instruments 700 series terminal 
tek set all modes suitable for Tektronix 4014 terminal 
0 hang up phone line immediately 
60 '16 110 134 160 200 300 800 1100 1800 1400 4800 9800 exta extb 

Set terminal baud rate to the number given, if possible. (These are the speeds sup
ported by the DH-11 interface). 

The driver which supports the job control processing of c,h(l) is fully described in tty(4). The 
options in the list below can only be selected by using the new option to ,tty(l). 

new Use new driver (switching flushes typeahead). 
ert Set options tor a CRT (crtbs, ctlecho and, it> .... 1200 baud, crterase and crtkill.) 
ertbe Echo backspaces on erase characters. 
prterue For printing terminal echo erased characters backwards within "\" and "/". 
crterase Wipe out e1·ased characters with "backspace-space-backspace." 
-erterue Leave eraaed characters visible; just backspace. 
ertkW Wipe out input on like kill ala erteraae. 
-ertklll Just echo line kill character and a newline on line kill. 
etleeho Echo control characters as 11 ·t• (and delete aa 11 ·7".) Print two backspaces following 

the EOT character (detault •·D'). 
-ctlecho Control charncters echo as themselves; in cooked mode EOT (detault 1 ·D1

) is not 
echoed. 

deeetlq Arter output is suspended (normally by ·s), only a start character (normally ·Q) will 
restart it. This is compatible with DEC's vendor supplied systems. 

-dec:etlq Atter output is suspended, any character typed will restart it; the start character will 
restart output without providing any input. (This is the default.) 
Background jobs stop it they attempt terminal output. 
Output from background jobs to the terminal is allowed. 
Convert .. -,, to "'" on output (tor Hazeltine terminals). 
Leave poor .. -,, alone: 
Output is being discarded usually because user hit •·o• (internal state bit). 
Output is not being discarded, 

tostop 
-toetop 
tllde 
-tilde 
flusho 
-flu1bo 
pendtn Input is pending after a switch from cbreak to cooked and will be re-input when a 

read becomes pending or more input arrives (internal state bit). 
-pendln Input is not pending. 
lntrup Send a signal {SIGTINT) to the terminal control process group whenever an input 

record (line in cooked mode, character in cbreak or raw mode) is available for reading. 
-lntrup Don't send input available interrupts. 
mdmbuf Start/stop output on carrier transitions (not implemented). 
-mdmbuf ,. 

lltout 
-lltout 
nohan1 
-nohan1 

Sun Release 1.1 

Return error if write attempted after carrier drops. 
Send output characters without any processing. 
Do normal output processing, inserting delays, etc. 
Don't send hangup signal if carrier drops. 
Send hangup signal to control process group when carrier drops. 
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etxack Diablo style etx/ack handshaking (not implemented). 

The following special characters are applicable only to the new teletype driver and are not nor
mally changed. 

IUBP C 

dauap c 
rprnt c 
ftuah c 
werue c 
lnext C 

SEE ALSO 

set suspend process character to c (default 'AZ'). 
set delayed suspend process character to c (default 'AY'). 
set reprint line character to c ( default 'AR'). 
set flush output character to c (default 'AO'). 
set word erase character to c (default 'AW'). 
set literal next character to c (default 'AV'). 

ioctl(2), tset(l), tty(4) 
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NAME 
su - substitute uaer id temporarily 

SYNOPSIS 
au ( uurnam, ) ( -c command) 

DESORIPTION 
Su chu1es your lo1in to that of the specified uurname. Su asks for the password, just as if you 
were logging in u u,ern11me, and, if the pllllword is given, chuges to that u,ern11m, and invokes 
the shell specified in the password file for that uurname, without chuging the cunent directory. 
The user environment is thus unchanged except for HOME and SHELL, which are taken from the 
puaword file for the uaer bein1 substituted (see enuiron(5)). The new user ID stays in force until 
the shell exits. 

If no u,ernam, is specified, 'root' is assumed. To remind the super-user of his responsibilities, the 
Shell substitutes 'f' for its usual prompt. 

OPTIONS 
-c command 

execute command after logging in as the new user. 

SEE ALSO 
sh(l), csh(l) 
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NAME 
sum - sum and count blocks in a file 

SYNOPSIS 
•um file 

DESCRIPTION 
Sum calculates and prints a 16-bit checksum for the named file, and also prints the number of 
blocks in the file. It is typically used to look for bad spots, or to validate a file communicated 
over some transmi1Siop line. 

SEE ALSO 
wc(l) 

DIAGNOSTICS 
'Read error' is indistinguishable from end or file on most devices; check the block count. 
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NAME 
sun - is current machine a sun workstation 

SYNOPSIS 
11 •unJ· then ... , fl 

II { •un } then ... 
endll 

DESCRIPTION 

(ah} · 

(cah} 

SUN(l) 

The sun command is, on Sun Workstations, the same as true(l); on V AX'es and other machines it 
is the same as /alae(l). 

SEE ALSO 
false{l), true(l), vax(l) 
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NAME 
suntools - the Suntools window environment 

SYNOPSIS 
( aetenv PATH ${PATH}1/uar/auntool J 
auntoola 1-n I -a start-up filel j -d displa11 devic~ ( -m mouse deviceJ 1-k ke116oard deviceJ ( -1 J 
( -f red green blueJ I -b red green blueJ ( -F I -B I -P J I -p J 

GETTING STARTED 
Suntools starts up the Suntools window environment and awaits the user's directions (often a 
menu action). If /deu has not been initialized for the window environment, suntoola will fail; see 
Initialization below for details. If there is a file called .suntools in the user's home directory, sun
tools starts the application programs (tools) specified in that file. The format of the .suntools file 
is described in detail below under Start-up Processing. 

The indications that the suntools system is ready are: 

1) the screen is painted with a solid color (usuaUy light gray, see OPTIONS), and 

2) an arrow-shaped cursor appears on the screen, tracking motions of the mouse. The mouse 
must be on its special pad before it can be tracked. Sometimes the cursor will not move 
at start-up; moving the mouse in large circles for a few seconds will bring the cursor to 
life. 

See Multiple/ Color Di11plays for information about running suntool, on more than one display at 
the same time or on color displays. 

OPTIONS 
-n Start-up processing is bypassed by specifying this flag. 

0 

-• Btart- up file 0 
Specifies a file.from which start-up commands are read. 
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-d display device 
Specifies a display device on which suntools is run. If this option is not specified, the 
default frame buffer device, /deu/fl, is used. 

-m mouse device 
Specifies a mouse device used by suntools as the system printing/locator device. If this 
option is ilot specified, the default mouse device, / deu/ mouse, is used. 

-k keyboard device 
Specifies a. keyboard device used by suntool8 as the system keyboard. If this option is not 
specified, the default keyboard device, / deu/ kbd, is used. 

-1 Invert the background and foreground colors used on the screen. On a monochrome mon
itor, this option provides a video reversed image. On a color monitor, colors that are not 
used as the background and foreground are not affected. 

-t red green blue 
Specifies the values of the red, green and blue components of the foreground color. For 
most color screens, values must be between O and 255 where O is the absence of color and 
255 is the maximum intensity of that color. If this option is not specified, each com
ponent of the foreground color is O (black). 

-b red green blue 

-F 

Specifies the values of the red, green and blue components of the background color. If 
this option is not specified, ~ach component of the background color is 255 (white). See 
the -f option for more details. 

Use the foreground color for the suntools window color. 
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-B Use {he background color for the ,unloola window color. 

-P Use a stipple pattern for the aunloola window color. If no -F, -B or -P option is given, 
-P is assumed. 

-p Display the name of the window device used lor the aunloola window. 

DESCRIPTION 
Window• 
The 1unlool1 window environment always bas one window open which covers the whole screen; 
this is called the Root Window. A solid color is the only content of the Root Window; it serves as 
a backdrop for the ,unloola environment. Tools that run in the environment are given their own 
windows which lie on top of portions of the Root Window (and po88ibly other tools). A window 
obscures those portions of other windows which lie below it; thus, only the topmost window is 
guaranteed to be fully visible, and the Root Window color shows through only in areas which 
have no tool windows on them. 

Ueer Input to Window• 

User input actions (typing on the keyboard, moving the mouse, or pressing buttons on the mouse) 
are directed to the window which lies immediately under the cursor at the time they occur. User 
input actions are queued for each window, with mouse motions and button pushes integrated with 
keystrokes. It is perfectly reasonable to type some characters to one window, then move the 
mouse to another window, and type or use the mouse in it before the ftrst window has proce88ed 
its input; the tupe-ahead and mou,e-ahead are serialized and distributed correctly. 

The mouse buttons are usually interpreted as follows: the left button is used for selecting or 
choosing objects; the middle button ii used to adjust selections to include more or fewer objects; 
and the right button ii used to invoke menus. However, the exact interpretation of user actions 
depends on the window receiving them. For the standard tools available with the suntoola sys
tem, the tool's input handling is described with the rest or its behavior in its specific section 
below. 

Menua 
Many functions in 1unlool1 may be invoked by using the mouse and a pop-up menu. By conven
tion, preHing the menu (right) button on the mouse and holding it down calls up the menu(s) 
appropriate to the window containing the cursor. A menu is painted on the screen near the 
current location of the mouse, and the cursor is changed to a right-pointing arrow. The menu 
remains on the screen as long as the menu button is held down, and the pointer tracks the mouse. 
When the pointer enters a menu item, that item video-inverts, but nothing else happens while the 
menu button is kept down. Releasing the button while the pointer is in a menu item invokes that 
menu item: the menu i,- removed from the screen, and processing of that item begins. 

Multiple Menu• 
Multiple menus are currently available only in the panelool. However, the following description 
applies to multiple menus in general. 

You may see more than one menu presented simultaneously; generally this occurs when several 
different classes of actions are possible in the current context. The menus are presented in a 
stack, with the label of each menu visible, and with the current menu on top so its items are also 
visible. To bring another menu to the top, thus making its items available, invoke its label as 
you would a menu item. That is, position the cursor in the label of the desired menu and release 
the menu button. Then press the menu button again, and the stack of menus is presented once 
more, but now with the selected menu on top. 
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An accelerator is provided for expert users to achieve the same result a little more quickly: when 
the cursor is positioned in the label or the desired menu, do not releaBe the menu button; rather, 
while continuing to hold down the menu button, press and release the Belect (left) mouse button. 
The stack or menus is repainted with the selected menu on top, and menu operations may con
tinue. 

The Root Manager 

The Root Window ignores most keyboard input; any keystrokes generated while the cursor is over 
an exposed portion of the Root Window are simply discarded. However, four job-control func
tions are provided through the Root Window's menu, which is presented when the menu button is 
depressed while the cursor is over an exposed portion of the Root Window. 

The items in the Root Manager menu are: 

New Shell Create a new Shell Tool. 
A new tool window is created on the screen, running a new copy of the shell. 
The window is placed on the screen on top of everything it overlaps. Its initial 
size can display 80 columns and 34 rows of characters. 

New Graphics Create a new Graphics Tool. 
A new tool window appropriate for running graphics programs is placed on the 
screen on top of everything it overlaps. 

Exit Exit the BuntoolB program. 
All tool windows are closed, and their associated processes are killed. The user is 
returned to the shell which invoked BuntoolB. This command requires 
confirmation: press the left mouse button to complete it; press the right button 
to cancel. 

ReDisplay All All the contents of the screen are redrawn. 
This can be used to repair damage done by processes that wrote to the screen 
without consulting the Suntools system (see the discussion of the Shell Tool for 
details on how to avoid this). 

The Tool Manager 

Tools interpret most user input in their own fashion; for instance, many tools incorporate a termi
nal emulator running a shell. However, tools are also expected to provide a small set of universal 
functions, through the Tool Manager menu. These functions are available when the cursor is over 
a portion or the tool which does not impose some other interpretation on the user input. For any 
tool, the black stripe at the top which holds the tool's name, the border stripes of the window, 
and the whole of the tool's icon are such areas. 

The items in this menu are: 

Cl06e (or Open) Shrink the tool to a small image on tlie screen. 
Its process(es) continues to run. Closed windows are by default placed in the 
lower left of the screen, filling in rows to the right, and then bottom-to-top, in 
the order they are created. A closed window may be moved just like an open 
one; if it is reopened and closed again, it returns to its last closed position. 

When the Tool Manager Menu is brought up over a closed window, this item 
reads Open, and serves to reverse the process. When reopened, windows return 
to the position from which they were closed. 

Move Change the location of a window on the screen, without affecting its size or con
tents. 
When invoked, Move instructs the user to grasp the window by depressing and 

0 

0 

holding down either the left or middle mouse buttons, or to cancel the operation o 
by pressing the right button; depressing any mouse button removes these 
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Expose 

Hide 

ReDisplay 

Quit 
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instructions from the screen. When either the left or middle button is depressed, 
the window is outlined by a box which tracks the mouse as long as that button 
is held down. The position of the pointer when the button is pre88ed determines 
bow the window is moved: if it is near a corner, that comer of the box is 
attached to the mouse cursor. If it is in the middle third of a side, then the mid
point of the side of the box is attached to the mouse cursor. This box should be 
positioned where the window should go and the mouse button released; the win
dow is repainted in its new location, and its old location repaired. The level of 
the window (on top of or underneath others) is not affected. 

Change the size of a window on the screen. 
AJ5 with Move, instructions are posted for the user until a mouse button push 
either starts the Stretch or cancels it. The position of the pointer when either 
the left or middle button is pressed determines how the window is stretched: if it 
is near a corner, both of the sides that form that corner are adjusted; the oppo
sit.e corner remains fixed. Ir it is in the middle third of a side, then only that 
side is adjusted; all 3 other sides remain fixed. The use of the bounding box, 
and behavior with respect to window level, is the same as for Move. 

Bring the window to 'the top of the heap'. 
The whole window becomes visible, and occludes any window it happens to over
lap on the screen. Its position on the screen does not change. 

Put the window on the 'bottom of the heap'. 
The window is occluded by any window which overlaps it. Its position on the 
screen does not change. 

Redraw the contents of the window. 

Notify the tool that it should terminate gracefully. 
This command requires the same type or confirmation as the Exit command in 
the Root Menu. 

In many multi-subwindow tools, the boundary between two subwindows may be adjusted up or 
down without changing the overall size of the tool. To do this, depress the middle mouse button 
over the boundary; a bounding box will be drawn for the subwindow above or to the left or the 
selected boundary. Now adjust the size of that subwindow, exactly as with the Stretch operation. 
When the button is released, that subwindow is adjusted to the size indicated, and the remaining 
area or the tool is allotted to the other subwindows. 

Tool Management Acceleratora 
Accelerator, are provided for some or the Tool Manager functions, allowing experienced users to 
invoke these function, more quickly: these function, can be invoked with a simple button push in 
the tool window. 

The accelerators for the various functions are: 

Open A closed (iconic) tool may be opened by clicking the select (left) mouse button 
while the cursor is over the icon. 

Move The Move operation may be invoked by depressing the middle mouse button 
while the cursor is in the tool window's name stripe or outer boundary; a bound
ing box is displayed and tracks the mouse as long as the middle button is held 
down; the window is placed in the position indicated by that box when the but
ton is released. 

Expose 

Help 

Sun Release 1.1 

Clicking the left mouse button at an open tool window exposes that window. 

Typing a question mark to a tool window will cause a help message to be 
displayed on the screen, explaining the material covered here. 
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Terminal Emulators and Selection• 

Several tools provide a terminal emulator in some part of their window, running a shell. Keys
trokes typed to this subwindow are passed through to the program running in it, rather than being 
handled by the tool. (This means these tools provide Tool Manager functions only when the cur
sor is in their name stripe or borders.) Similarly, output from the programs is displayed in the 
window. 

Terminal subwindows support a facility called a selection, which provides for limited inter-tool 
communication and mouse-oriented text manipulation. A ,election is a span of characters which 
you may wish to manipulate. The mouse is used to make a selection: 

• Click the ,elect (left) mouse button while the tip of the cursor is over a character, and that 
character is selected. Any previously selected characters are de-selected. A box is drawn 
around selected characters to indicate their status. 

• Click the adjust (middle) mouse button to change the span of characters that are selected: all 
characters from the one originally selected through the one over which adjust is pressed are 
selected. Characters which used to be selected, but which do not lie in the span just 
described, are de-selected. The box which indicates the selection is adjusted to reflect its new 
contents. 

Only characters which a.re displayed in a terminal subwindow may be selected. Characters which 
are in a portion of the window obscured by another window will be selected if they lie within a 
span or characters whose endpoints are selected. 

The user feedback (the boxed characters) indicating the selection is removed if: 

• the cursor moves out of the subwindow which holds the selection, 

• any key is typed, or 

• any new output is written to the window which holds the selection. 

However, even if the feedback is removed, it is important to note that the ,election ,till ezi1t11 and 
can be operated upon until the point in time that another selection is explicitly made by the user. 
The tact that the feedback is removed in these circumstances reflects an incomplete selection 
implementation. 

The selection is manipulated via the Selection menu provided by the terminal subwindow. There 
is a single menu item: 

Stuff The characters in the selection, are copied to the window as though they had been typed 
at the keyboard. The window in which Stuff is invoked does not have to be the same as 
the one in which the selection was made; thus text may be copied between windows by 
this facility. 

The selection mechanism is not integrated with the terminal emulator. However, it is useful for 
building up complex command sequences and helps avoid repetitive keyboard input. Selection 
facilities will be expanded in future releases. 

Other Aspects of Terminal Emulatora 

Existing tools with terminal emulator subwindows pass command line arguments to the terminal 
emulator. The terminal emulator then passes a command line to the program it starts. No argu
ments indicate that the program described by the user's SHELL environment value is run by the 
terminal emulator. Ir this program is not available then /bin/sh is run. If there are arguments, 
the program named by the first one is run. However, if the first argument is -c a shell is run 
which in turn runs the command line named by the argument following the -c. See Start-up Pro
ceasing below for an example. 
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The Shell T~l 

The Shell Tool is one of the standard tools provided with the suntools environment. It consists of 
a terminal subwindow, in which a shell is started. Because keystrokes are passed to the shell, or 
the programs run from it, and the mouse is used to support selections, the Tool Manager is not 
accessible from the terminal subwindow of the Shell Tool. Tool Manager functions may be 
accessed in the tool's name stripe and borders. 

Programs that are run in the Shell Tool are generally for character-oriented terminals. Graphics 
Programs (see below) will run in the Shell Tool, but may exhibit minor glitches. Graphics Pro
grams should be run in the Graphics Tool (see below). 

The size of the Shell Tool's virtual terminal (in lines and columns) is adjusted to reflect the 
dimensions of the window as they change. Thus, programs like emac8, more, and vi, which 
inquire the characteristics of the terminal they run on, adjust to differently-sized windows 
automatically. Since they only inquire as they start up, however, they do not reflect changes to 
window dimensions that occur after they are started; such changes may result in a confusing 
display for that program. 

One important feature of a Shell Tool is that it may be used as a substitute for the standard con
sole. Unless instructed otherwise, the system displays messages for the console by writing directly 
on the bitmap display, bypassing all of the support for multiple windows sharing the bitmap; 
thus, console messages damage the window images. It is possible to redirect console messages into 
a terminal subwindow by starting a Shell Tool with a first argument of CONSOLE, which causes all 
messages destined for the console to appear inside this shell's window. An example appears under 
Start-up ProceHing below. 

The Graphic• Tool 

The Graphics Tool is a second tool provided with suntoola. It has two subwindows: a terminal 
subwindow in which a shell is started, just as for the Shell Tool, and a graphics area which may 
be drawn on by programs invoked from that shell. The boundary between these two subwindows 
may be moved as described in The Tool Manager above. The graphics area normally acts as part 
of the tool window for user input; that is, it provides Tool Manager functions to mouse and key
board events. Some graphics programs run in this window may take over inputs directed to it; 
SunCore is an example, since it uses the mouse and keyboard for its own input. While this is 
true, Tool Manager functions are accessible only in the namestripe and borders, as with the Shell 
Tool. When the program which has taken the input terminates, the window is restored to its ori
ginal status. 

Demos which draw pictures should be run in the Graphics Tool; the four distributed with the 
current release of auntools are: 

/uer /suntool/bouncedemo 
Displays a bouncing square in the graphics window. A decimal number on the command 
line indicates how many repetitions of the bounce sequence should be done. 

/uer /suntool/spheresdemo 
Laboriously computes a random collection of shaded spheres. A -n followed by a decimal 
number OD the command line indicates bow many spheres should be drawn. Colored 
spheres are drawn OD color displays. 

/usr /suDtool/jumpdemo 

Sun Release 1.1 

Simulates the famous Star Wars jump to light-speed sequence using vector drawing. A 
-n followed by a decimal number on the command line indicates how many stars should 
be used in the star field, up to 500. Colored 11tars are drawn on color displays. A -c on 
the command line directs the program to rotate the color map, thus producing a sparkling 
affect. 
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/usr /suntool/framedemo 
Displays a series of frames, each of which contains a 256 by 256 image formed of pixels 
one deep (that is, the image is a square monochrome bitmap, with 256 bits on a side). 
The frames must be in the files /rame.1 through /rame.n on the current working directory, 
and are displayed in numerical order. A set of sample frames is available on the directory 
/usr/suntool/globe/rames. A-n followed by a decimal number on the command line indi
cates how many times to cycle through the frames. If the cursor is moved into the image 
window, typing certain characters affects the rate at which the frames are displayed: the 
initial rate is one frame per second; each 11S11 causes an additional one second delay 
between frames; each "F" removes one second from the inter-frame delay; each "s" adds 
I/20th of a second; each "f" removes I/20th of a second. 

For all these demos the following is true: if no -n flag appears on the command line then the pro
gram runs continuously until interrupted by the user. A -r flag on the command line turns the 
window into a retained window which allows the image to reappear when uncovered instead of 
restarting the demo. These demos can all be invoked from the workstation console, i.e., outside 
of the suntool, window environment. Also, a -d flag followed by a display device name can direct 
the demo to run on a display other than the console, "bouncedemo -d /dev /cgoneO". 

The Icon Tool 

The Icon Tool is a simple bitmap editor, useful for constructing small images such as cursors and 
icons. It has four subwindows: 

• At the top, a one-line 'text window' displays error and warning messages. 

• Below that on the left, a small 'proof window' for checking the image as it is drawn, 

• To the right of the 'proof window', a 'control panel' (an options subwindow, as described in 
chapter 7 of the Programmer', Reference Manual for Sun Window,, and 

• Below those two, filling most of the area of the tool, a large canvas on which to draw the 
image. 

Painting 

The canvas displays magnified pixels in a square .either 16 or 64 on a side. The larger 
magnification (fewer pixels) is appropriate for cursors, the smaller, for icons. The left mouse but
ton is used to darken (paint) pixels on the canvas, the middle button to clear (erase) them. A 
button may be held down and the cursor 'wiped' through several pixels. The state of the mouse 
buttons is lost if the cursor leaves the window; the button must be pressed after the cursor is in 
the window, and it mu11t be released and pressed again if the cursor strays out of the window's 
boundary. 

The right (menu) button has no special significance to the icontool, so it invokes the standard 
tool-manager menu. 

Program Control 

The control panel presents a number of items;. the interesting ones are either parameters or com
mands. Each is identified by a label displayed in bold face. Commands are like function keys 
that can be 'pushed' with the mouse - clicking a mouse button over one of them causes some 
action to take place. They are displayed surrounded by parentheses. Parameters are either 
choices or text items. Choices are used to select one of a set of mutually exclusive possibilities; 
the set or possibilities is displayed inside braces, and the current value is displayed in reverse 
video. Text items have a label ending with a colon, followed by the string which is the value of 
that item. A very long value may not be completely displayed; characters out of sight at the end 
are nonetheless part of the value. The text item which is currently accepting keystrokes has a 
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box around it.a label. Since the icontool bas only one text item, it.a label is always boxed. 

In general, either the left or middle button may be used to manipulate an item in the control 
panel. Items give feedback (usually by inverting) when the cursor is over them with a button 
down to show what will happen it the button is released at that point. But they do not take any 
action until the button is released. You can slide the cursor around over many items until you 
have the one you want. AB long as you don't release the button, you can cancel any action by 
simply moving the cursor into empty space before releasing the button. 

As with the canvas window, the state of the mouse buttons is lost when the cursor crosses a win
dow boundary: the button must be pressed after the cursor is in the options subwindow. 

The particular parameters and commands are discussed in the order they appear: 

Draw a: { Curso~ Icon } 
Controls the size of the image the tool is working on. A cursor is 16 pixels square; and 
icon is 64 square. When the image type is changed, the old image is preserved, and 
restored if the type is later changed back. This parameter will also be set by the Load 
File command (see below), according to the size or the object loaded. 

Left Paints, Middle Erases 
This is a simple label which does not react to user actions. 

(Quit) Requests confirmation from the user, and if it is given, terminates the tool's processing. 

(Load) 

Confirm the termination by clicking the left mouse button; it you decide you don't want 
to quit yet, click the right or middle button. 

(Store) Allow the tool to deal with images stored as files on disk. They each use the text in the 
"File" parameter as the name of a file to be processed. The format of the file is an ini
tialized C-language array of shorts or ints, with the initializers expressed in hex. (Actu
ally, the Load routine only cares about finding the correct number of hex numbers 
separated by commas and aurrounded by braces.) 

Load reads the named file, determines its size by how many numbers it reads, sets the 
"Draw a" mode accordingly, and then either merges the current image of that size with 
bits it read, or replaces it, according to the "Load / Fill should: { Replace Merge }" 
parameter deecribed below. 

"Store" writes the current image into a file with the indicated name. If such a file 
already exist.a, "Store" asks for confirmation before over-writing it. Either routine com
plains about other anomalous conditions, such as reading a non-existent file, or violating 
file permissions. Write to a directory with write permissions ... not / usr/ suntools. 

File: A text parameter used by "Load" and "Store" commands as described above. Any 
(printable) characters typed at the keyboard while the cursor is in the option subwindow 
are appended to this parameter. The user's erase and kill characters may be used to 
delete the last character and the whole text, respectively. There is no need to enter an 
"insert" command or to finish the name with a Carriage Return, Escape, or other termi
nator; "Load" and "Store" always use the text currently available. (Non-printing char
acters such as CR or TAB don't do any harm either; they are si~ply discarded.) 

(Fill) Causes a constant pattern (selected by the following choice) to be written into the current 
image, either replacing or adding to its current contents. 

with { White 25% Root Gray 50% 75% Black } 
Governs the source for "Fill". The second through fifth values are grays or various shades 
and patterns; Root Gray is the pattern used for Sun tools' Root Window. Try filling a 
cursor canvas to see what they're like. 

Invert Causes all the pixels in the current image to be inverted. 
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Load/ Fill should { Replace Merge} c·· :, 
Governs the operation used by "Load" and "Fill": it it is Replace, the new image 
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replaces the old one; it it is Merge, they are ORed together. 

Cursor Op 
Only appears when you are drawing a cursor. In this case, the cursor that tracks the 
mouse while it is in the Proof window is the one you have drawn, and this choice controls 
the raster operation used to display it there. 

Proof background { White 25% Root Gray 50% 75% Black } 
Controls the background pattern in the Proof window against which a cursor or icon will 
be displayed. The choices are the same as for "Fill's" source. 

Feedback 
In icon mode, the Proof window in the upper left comer presents the current image at its 
true size on a background chosen by the Proof background option. In cursor mode, the 
whole proof window is filled with the background pattern, and the cursor in the proof 
window reflects the current image. 

The Clock Tool 

The Clock Tool is a simple tool to display the current time. It must be started from a shell, or an 
entry made for it in your start-up file, since it does not appear in the Root Manager menu. Type 
clocktool & to any shell running in a window; the ampersand allows the shell to process other 
commands while the clock is running. While it is open, the Clock Tool prints the date and time 
in its window; when it is closed, its icon is a clock race which keeps time. The Clock Tool's win
dow is not a terminal subwindow; it provides the Tool Manager menu it the menu button is 
depressed over it. However, it listens for keyboard input, toggling its state on two letters (case 
does not matter): 

s toggles the display of seconds. The clock starts with seconds turned off, and updates every 
minute. With seconds turned on, it updates every second, and, if iconic, displays a second 
hand. 

t toggles the 'test' ~ode. The clock starts with testing off. With testing on, the clock ignores 
the real time, and instead runs in a loop continuously incrementing the time by one minute 
and displaying it. 

These states may only be modified while the clock is open; when it is iconic, it responds with the 
standard Tool Manager functions to mouse and keyboard input. 

The Pane Tool 

The Pane Tool is a sample tool to demonstrate a random collections or features not used by other 
tools: 

• There are tour subwindows that tile the tool surface. The boundaries between the subwindow 
can be moved as described above. 

• Keyboard input directed at the upper right subwindow is redirected to the upper left subwin-
dow. · 

• Keyboard input directed at the upper left subwil!dow demonstrates raw unencoded up/down 
keyboard codes. 

• The lower left subwindow cycles through alternating menu stacks each time the menu button 
is depressed. 
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Start-up Ptocesalnga The • .suntoola' File 
Suntool, can eet up a standard arrangement of windows for the user when it starts up. It does 
this by reading the file .,untool, in the user's home directory, and following the instructions there. 
A file name on the command line indicates an alternative &le to be read. A -n switch suppresses 
start,.up processing. 

Each line in the file indicates data for one tool to be started. A line has the format: 
path nl nt nw nh ii it iw ih I arg, 

where path is the file name of the tool to be run, nl, nt, nw, and nh are decimal numbers which 
define the window for the normal (open) tool, as left edge, top edge, width, and height; ii, it, iw, 
and ih are the same for the iconic form of the tool; and / is a boolean flag which should be non
zero if the tool is to be started in its iconic form. The remainder of the line ( arg,) is passed to 
the program running in the window aa command-line arguments. The origin (0, 0) is the upper 
left band corner of the screen. If a 1ize parameter is equal to -1 then the Root Manager assigns 
an appropriate value. 

For example, consider a .,untoot, O.le containing: 

shelltool O 72 -1 728 4 4 64 64 
shelltool 372 0 -1 792 -1 -1 64 64 
clocktool 4 4 180 40 232 4 64 64 

This starts ,untool, with three tools active: 

0 
0 
1 

-c "vi - /sked" 
CONSOLE 

• A Shell Tool in a window 38 by 80 characters, pushed into the lower left corner of the screen, 
leaving enough space above it to fit some icons, and running the editor vi on a file named 
'sked' in the user's home directory. The string 'vi -/sked' is passed as a command to be exe
cuted by the shell which runs in the tool. The icon is placed in the upper left corner of the 
screen. 

• Another Shell Tool, extending nearly the full height or the screen (48 lines), and butted 
against the right edge. Its icon is placed by the system, and the shell waits for user typein; this 
shell's window will display all messages directed to the console. 

• A Clock Tool starts out iconic, about a quarter or the way across the top or the 11creen. 

The program toolplace, in the directory /usr/suntool can be helpful in constructing the .suntools 
file; it writes (on the standard output) a description of the windows that exist at the time it is 
run. 

Changing the Syatem Font 
The system has a default font built into it. It is possible to use another font instead by eetting 
the environment variable DEFAULT_FONT to the name or the file containing the font to use. 
DEFAULT_FONT must have been set in the shell from which the program was invoked. A small 
number of valid alternative fonts can be found in the directory /usr/auntool/fizedwidthfont,. 

Multiple/Color Dlaplaya 
The ,unlool, program runs on either a monochrome or color screen. Each screen on a machine 
may have its own invocation of ,untool, running on it. The keyboard and mouse input devices 
are shared among multiple screens. The mouse cursor slides from one screen to another when the 
user moves the cursor off the edge of a screen. All the screens (frame buffers) supported by Sun 
Microsystems are supported. 

A common configuration would be two screens, a monochrome and a color screen. Here i11 how a 
user could set up an instance of suntools on each screen. 

1) 

Sun Release 1.1 

Invoke suntools on the monochrome display by running "suntools". This starts suntools 
on the default frame buffer named / dev/ ff,. 
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2) In a Shell tool, run "sun tools -d /dev /cgoneO". This starts ,untools on a Sun-1 color 
screen. 

3) In a Shelltool on the monochrome screen, run "adjacentscreens /dev /fb -r /dev /cgoneO". 
This sets up cursor tracking so that the cursor slides from the monochrome screen to the 
color screen when the cursor moves off the right hand side of the monochrome screen. 
Similarly, the cursor slides from the color screen to the monochrome screen when the cur
sor moves off the left hand side of the color screen. 

Getting Out 

Any tool may be exited by invoking the Quit command in the Tool Manager menu while over the 
tool's window, as described above. Tools which run a shell (the Shell Tool and Graphics tool) also 
go away if that shell ever exits, so typing ·o to the shell in a terminal subwindow also makes the 
tool go away. Exit the whole window system by invoking the 'Exit' menu item in the Root 
Manager menu, and confirming that that's what you meant when the system inquires. It is wise 
to ensure that all windows are in a safe condition (for example, editors have written out all 
changes) first. 

Suntools may also be exited via the keyboard by typing ·o followed by ·Q. There is no 
confirmation. This facility provides an escape hatch if the user inadvertently starts ,untools when 
no mouse is attached to the system. 

Inltlallaatlon 

Before suntool, can be run, appropriate devices must be created for it in the / dev directory. This 
need only be done once on each machine. If this has not yet been done, 

• set your user id to root, 

• change directory to / dev, and 

• execute the shell script 'MAKEDEV winO'. 

Suntool, also needs the file / etc/ utmp to have read and write permission for all users. It should 
have been installed with these permissions, but if not, you need to use chmod to change the per
missions. 

SEE ALSO 

FILES 
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Other programs that· run in the Suntoola environment: lockscreen(l), perf_mon(l), and adja
centscreens(l). 

/usr /suntool/suntoolB 
- / .sun tools 
/usr /suntool/fixedwidthf onts/* 
/usr /suntool/clocktool 
/usr /suntool/gfxtool 
/usr /suntool/panetool 
/usr /suntool/shelltool 
/ usr / sun tool /icon tool 
/usr /suntool/bouncedemo 
/usr /suntool/framedemo 
/usr/suntool/globeframesf* 
/usr /suntool/jumpdemo 
/usr/suntool/spheresdemo 
/usr /suntool/toolplaces 
/etc/utmp 
/dev/wiu 
/dev/ptypz 
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BUGS 

/dev/ttyps 
/dev/fb 
/dev/kbd 
/dev/mouae 
/dev /MAKEDEV 

Thia release bu the following notable bugs: 

(1) Messa1ea from the kernel ignore window boundaries unless console messages have been 
redirected, thus trashing the display. Recover from this by invoking the 'ReDisplay All' 
item on· the Root Manager menu. 

(2) Remote login to another machine should be done with a your terminal emulator subwin
dow matching the standard terminal size for the remote machine (for example, 34 by 80 
character for a Sun workstation) The remote machine does not undentand terminals with 
non-standard size. 

(3) Acceptable performance on ,ealistic tuts (for example editing with vi while running a C 
compile with maie) requires about 600K of available user memory. With 1.1 Unix, the 
kernel may have to be reconftgured to make that apace available. See the S11Blem 
Manager, Guide. 
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NAME 
sync - update the super block 

SYNOPSIS 
8)'DC 

DESCRIPTION 
Sync executes the sync system primitive. Sync can be called to ensure all disk writes have been 
completed before the processor is baited in a way not suitably done by rdoot(8) or halt(8). 

See agnc(2) for details on the system primitive. 

SEE ALSO 
sync(2), tsync(2), balt(S), reboot(S), cron(S) 
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SYSLOG(l) 

NAME 
syslog - make system log entry 

SYNOPSIS 

USER COMMANDS 

ayalog I -p 11 -l name 11 -level 11 - 11 message •• • I 
DESCRIPTION 

SYSLOG(l) 

Syslog sends the specified message (or stdin if - is specified) as a system log entry to the syslog 
daemon. The log entry is sent to the daemon on the machine specified by the loghost entry in the 
/etc/hosts file. 

OPTIONS 
-p Syslog will 101 its process id in addition to the other information. 

-l name 
The specified name will be used as the 11ident" for the log entry. 

-level The message will be logged at the specified level. The level can be specified numerically, 
in the range 1 through 9, or symbolically using the names specified in the include file 
/usr/include/syslog.h (with the leading LOG_ stripped off). "syslog -HELP" will list the 
valid symbolic level names. Only the superuser can make log entries at levels less than or 
equal to SALERT. 

Each line of the standard input is sent as a log entry. 

FILES • 
/usr/etc/in.syslog 
/usr /include/syslog.h 

SEE ALSO 
syslo1(3), syslog(S) 

Sun Release 1.1 

syslog daemon 
for names of loging levels 
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NAME 
tail - display the last part of a file 

SYNOPSIS 
tall I ± number! lbc 11 fr 111 file I 

DESCRIPTION 
Tail copies the named file to the standard output beginning at a designated place. If no file is 
named, the. standard input is used. 

OPTIONS 
Options are all jammed together, not specified separately with their own - signs. 

+number 
Begin copying at distance + number from the beginning of the file. Number is counted in 

. units of lines, blocks or characters, according to the appended option I, b, or c. When no 
units are specified, counting is by lines. 

-number 
Begin copying at distance -number from the end of the file. Number is counted in units 
of lines, blocks or characters, according to the appended option I, b, or c. When no units 
are specified, counting is by lines. 

r Copy lines from the end of the file in reverse order. The default for r is to print the 
en tire file this way. 

f Follow the file as it grows, that is, don't quit at end of file, but rather wait and try to 
read repeatedly in hopes that the file will grow. 

SEE ALSO 
dd(l) 

BUGS 
Tails relative to the end of the file are treasured up in a buffer, and thus are limited in length. 

Various kinds of anom!llous behavior may happen with character special flies. 
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NAME 
talk - talk to .another user 

SYNOPSIS 
tat.lk person ( · ttyname J 

DESCRIPTION 

FILES 

Talk is a visual communication program which copies lines from your terminal to that of another 
user. 

If you wish to talk to someQne on your own machine, then peraon is just the person's login name. 
If you wish to talk to a user on another host, then person is of the form : 

hostlu,er or 
ho,t.u,er or 
ho1hu1er or 
u1erOho1t 

though uaerOho,t is perhaps prefened. 

If you want to talk to a user who is logged in more than once, the ttuname argument may be used 
to indicate the appropriate terminal name. 

When first called, talk sends the message: 
Message from TalkDaemonOhis_machine ... 
talk: connection requested by your_nameOyour_machine. 
talk: respond with: talk your_nameOyour_machine 

to the user you wish to talk to. At this point, the recipient of the meHage should reply by typ-
ing: 

tutorial% talk your _nameOyour _machlne 
It doesn't matter from which machine the recipient replies, as long as their login-name is the 
same. Once communication is established, the two parties may type simultaneously, with their 
output appearing in separate windows. Typing control-L redraws the screen, while your erase, 
kill, and word kill characters will work in talk as normal. To exit, just type your interrupt char
acter; talk then moves the cursor to the bottom of the screen and restores the terminal. 

Permi88ion to talk may be denied or granted by use of the me,g(l) command. At the outset talk
ing is allowed. Certain commands, in particular nroD{l) and pr(l) disallow messages in order to 
prevent messy output. 

/etc/hosts 
/etc/utmp 

to find the recipient's machine 
to find the recipient's tty 

SEE ALSO 
mesg(l), who(l), mail(l), write(l) 
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NAME 
tar - tape archiver 

SYNOPSIS 
tar -txruc(ovwfblmhpBO-Ol) ( tarfile J ( blocksize J filel file2 ... -C dir filen ... 

DESCRIPTION 
Tar saves and restores multiple files on a single tarfiJe (usually a magnetic tape, but it can be any 
file). Tar's actions are controlled by its first argument, the keg, a string of characters containing 
exactly one function letter from the set rxtuc and one or more optional Junction modifiers. 
Other arguments to tar are file or directory names specifying which files to dump or restore. In 
all cases, appearance of a directory name refers to the files and (recursively) subdirectories of that 
directory. 

FUNCTION LETTERS 
r Write the named flies on the end of the tarfiJe. Note that this option doe, not work with 

quarter-inch archive tapes. 

x Extract the named files from the tarfiJe. If the named file matches a directory whose contents 
had been written onto the tape, this directory is (recursively) extracted. The owner, 
modification time, and mode are restored (ir possible). If no file argument is given, the entire 
content of the tape is extracted. Note that if multiple entries specifying the same file are on 
the tape, the last one overwrites all earlier versions. 

t List the names of the specified files each time they occur on the tarfile. If no .file argument is 
given, all of the names on the tarjiJe are listed. 

u Add the named files to the tarjiJe if they are not there or have been modified since last put on 
the tarfiJe. Note that this option doe, not work with quarter-inch archive tapes. 

c Create a new tarfile and write the named files onto it. 

FUNCTION MODIFIERS 

304 

o, ... ,o 
Select an alternate drive on which the tape is mounted. The default is drive O at 1600 bpi, 
which is normally / dev/ rmt8. 

f Use the next argument as the name of the archive instead of / dev/ rmt8. tr the name of the 
file is '-', tar writes to standard output or reads from standard input, whichever is appropriate. 
Thus, tar can be used as the head or tail of a filter chain. Tar can also be used to copy hierar
chies with the command: 

tutorial% cd fl'omdll'f tar cf- • I (cd todll'f tar xfp -) 

o SuppreBS information specifying owner and modes of directories which tar normally places in 
the archive. Such information makes former versions of tar generate an error message like: 

'<name>/: cannot create' 
when they encounter it. 

v Normally tar does its work silently; the v (verbose) option displays the name of each file tar 
treats, preceded by the function letter. When used with the t function, v displays the tarjiJe 
entries in a form similar to la -1. 

w Wait for user confirmation before taking the specified action. If you use w, tar displays the 
action to be taken followed by the file name, and then waits for a 'y' response to proceed. No 
action is taken on the named file if you type anything other than a line beginning with 'y'. 

b Use the next argument as the blocking factor for tape records. The default blocking factor is 
20 blocks, The block size is determined automatically when reading tapes (key letters x and 
t). This determination or the blocking factor may be fooled when reading from a pipe or a 
socket (see the B key letter below). The maximum.blocking factor is determined only by the 
amount of memory available to the program at the time it runs. Larger blocking factors 
result in better throughput, longer blocks on nine-track tapes, and better media utilization. 
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I Display error messages if all links to dumped files cannot be resolved. Ir I is not used, no error 
messages are printed. 

m Do not restore modification times of extracted files. The modification time will be the time of 
extraction. 

b Follow symbolic links as if they were normal files or directories. Normally, tar does not follow 
symbolic links. 

p Restore the named Oles to their original modes, ignoring the present umask(2). Setuid and 
sticky information are alao restored if you are the super-user. This option is only useful with 
the x key letter. 

B Force tar to perform multiple reads (if necessary) so as to read exactly enough bytes to 611 a 
block. This option exists so that tar can work across the Ethernet, ,since pipes and sockets 
return partial blocka even when more data is coming. 

I Jpore directory checksum erron. 

If a ftle name is preceded by -C in a c (create) or r (replace) operation, tar will perform a 
chdir(2) to that ftle name. Thia allows multiple directories not related by a close common parent 
to be archived using short relative path names. For example, to archive Oles from /uar/include 
and from / etc, one might use: 

tutorial% tar c -C /u1r Include -C /etc • 
If you get a table of contents from the resulting tarfile, you will see something like: 

include/ 
include/a.out.b 
and aU the other file, in /u,r/include 
./ 
./chown 
and oil the other file, in / etc 

Note that the -0 option only applies to one following directory name and one following file 
name. 

EXAMPLES 
Here is a simple example using tar to create an archive of your home directory onto / dev/ rmtO: 

tutorial% cd po,ition 11our1elf in 11our home director11 
tutorial% tar evf /dev /rmt,O • create the archive 

lo't, of me11a1e1 from tar 
tutorial% 

The e option mean, create the archive; the v option makes tar tell you what it's doing as it 
works; the f option mean, that you are specifically naming tile file onto which the archive should 
be placed (/ elev/ rmtO in tbi1 example). 

Now you can read the'table of contents from the archive like this: 
tutorial% tar tvf /dev /rmto displa11 table of content, of the archive 

lot, of me11age1 from tar 
tutorial% 

Where the t option is for displaying the table-of-contents of the archive. You can extract files 
from tbe archive like this: 

tutorial% tar xvf /dev/rmtO extract file, from the archive 
lot, of messages from tar 

tutorial% 

Where the x option is for extracting files from the archive. 
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FILES 

Here is a note to clarify the effects of using tar to read from tapes where there are multiple 
archive files on the same tape. If there are multiple archive files on a tape, each is separated from 
the following one by an end-of-file marker. Tar does not read the end-of-file mark on the tape 
after it finishes reading an archive file because tar looks for a special header to decide when it has 
reached the end of the archive. Now it you try to use tar to read the next archive file from the 
tape, tar doesn't know enough to skip over the end-of-file mark and tries to read the end-of-file 
mark as an archive instead. The result of this is an error message from tar to the effect: 

tar: blocksize=O 
This means that to read another archive from the tape, the user must skip over the end-of-file 
marker before starting another tar command. You can achieve this via the ml command, as 
shown in the example below. Assume that you are reading from / dev/ nrmtO. 

tutorial% tar xvfp /dev /nrmtO read firal archive from tape 
lot, of me11age1 from tar 

tutorial% mt fsf 1 ,kip over the end-of-file marker 
tutorial% tar xvfp /dev/nrmtO read aecond archive from tape 

lot, of me11age1 from tar 
tutorial% 

Finally, here is a note on using tar to transfer files across the Ethernet. First, here is how to 
dump files from the local machine (tutorial) to a tape on a remote system (krypton): 

tutorial% tar cvfb - 20 file, I Hh krypton dd of=/dev /rmtO obs==IOb 
lot, of me11age1 from tar 

tutorial% 

In the example above, we are creating a tarfile with the c key letter, asking for verbo,e output 
from tar with the v option, specifying the name or the output tarfile via the f option (the stan
dard output is where the tarfile appears, as indicated by the - sign), and specifying the blocksize 
(20) with the b option. If you want to change the blocksize, you must change the blocksize argu
ments both on the tar command and on the dd command. 

Now, here is how to use tar to get files from a tape on the remote system (krypton)1,ack to the 
local system (tutorial): 

tutorial% rah krypton dd lf=/dev/rmtO bs==IOb I tar xvBfb -10 file, 
lot, of me11age1 from tar 

tutorial% 

In the example above, we are eztracting from the tarfile with the x key letter, asking for verboae 
output from tar with the v option, specifying the name of the input tarfile via the f option {the 
standard input is where the tarfile appears, as indicated by the - sign), and specifying the block
size (20) with the b option. 

/dev/rmt! 
/dev/rar? 
/dev /rst? 
/tmp/tar• 

half-inch magnetic tape interface 
quarter-inch magnetic tape interface 
SCSI tape interface 

SEE ALSO 
tar(5), cpio(l), dump(8), restore(8) 

DIAGNOSTICS 

BUGS 
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Complains about bad key characters and tape read/write errors. 
Complains if enough memory is not available to hold the link tables. 

Neither the r option nor the u option can be used with quarter-inch archive tapes, since these 
tape drives cannot backspace. 
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There is no way to ask for the n-th occurrence of a file. 

Tape errors are handled ungracefully. 

The u option can be slow. 

There is no way to selectively follow symbolic links. 
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NAME 
tbl - format tables for nroff or troff 

SYNOPSIS 
tbl ( -ma J ( -mm J ( files J ••• 

DESCRIPTION 
Tbl is a preprocessor for formatting tables for nroff or tro.D{l). The input files are copied to the 
standard output, except that li.nes between .TS and .TE command lines are assumed to describe 
tables and are reformatted. Details are given in the tbl(l) reference manual. 

If no arguments are given, tbl reads the standard input, so tbl may be used as a filter. When tbl is 
used with eqn or neqn the tbl command should be first, to minimize the volume of data passed 

• through pipes. 

OPTIONS 
-m• Copy the -m• macro package to the front of the output file. 

-mm Copy the -mm macro package to the front of the output file. 

EXAMPLE 
As an example, letting \t represent a tab (which should be typed as a genuine tab) the input 

yields 

.TS 
CSS 
CC S 

CCC 

l n n. 
Household Population 
Town\ tHouaeholds 
\ tNumber\ tSize 
Bedminster\ t789\ t3. 26 
Bernards Twp.\t3087\t3.74 
Bernardsville\t2018\t3.30 
Bound Brook\t3425\t3.04 
Branchburg\t1644\t3.49 
Bridgewater\ t7897\ t3.81 
Far Hills\t240\t3.19 
.TE 

Household Population 
Town Households 

Bedminster 
Bernards Twp. 
Bernardsville 
Bound Brook 
Branchburg 
Bridgewater 
Far Hills 

Number Size 
789 3.26 

3087 3.74 
2018 3.30 
3425 3.04 
1644 3.49 
7897 3.81 
240 3.19 

SEE ALSO 
troff(l), eqn(l) 
Formatting Tables with tbl in 
Editing and Text Processing on the Sun Workstation. 
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NAME 
tee - copy standard output to many files 

SYNOPSIS 
tee I -l I I -a I l ftle I •.• 

DESCRIPTION 
Tee transcribes the standard input to the standard output and makes copies in the file,. 

OPTIONS 
-l 

-a 

Ignore intenupts. 

Append the output to the file, rather than overwriting them. 
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NAME 
telnet - user interface to the TELNET protocol 

SYNOPSIS 
telnet I host I port J J 

DESCRIPTION 
Telnet communicates with another host using the TELNET protocol. If telnet is invoked without 
arguments; it enters command mode, indicated by its prompt ("telnet>"). In this mode, it 
accepts and executes the commands listed below. If it is invoked with arguments, it performs an 
open command (see below) with those arguments. -

Once a connection has been opened, telnet enters input mode. In this mode, text typed is sent to 
the remote host. To issue telnet commands when in input mode, precede them with the telnet 
"escape character" (initially "T'). When in command mode, the normal terminal editing con
ventions are available. 

TELNET COMMANDS 
The following commands are available. Only enough of each command to uniquely identify it 
need be typed. 

open boat ( port J 
Open a connection to the named host. If the no port number is specified, telnet will 
attempt to contact a TELNET server at the default port. The host specification may be 
either a host name (see ho,t,(5)) or an Internet address specified in the "dot notation". 

cloae Close a TELNET session and return to command mode. 

quit Close any open TELNET session and exit telnet. 

• Suspend telnet. Thia command only works when the user is using the c,h(l). 

escape I eacape-char J 
Set the telnet "escape character". Control characters may be specified as ... " followed by 
a single letter; e.g. "control-X" is , .. X". 

etatu1 Show the current status of telnet. This includes the peer one is connected to, as well as 
the state of debugging. 

option• 
Toggle viewing of TELNET options processing. When options viewing is enabled, all TEL
NET option negotiations will be displayed. Options sent by telnet are displayed as 
"SENT", while options received from the TELNET server are displayed as "RCVD". 

crmod Toggle carriage return mode. When this mode is enabled any carriage return characters 
received from the remote host will be mapped into a carriage return and a line feed. This 
mode does not affect those characters typed by the ueer, only those received. This mode 
is not very useful, but is required for some hosts that like to ask the user to do local echo
ing. 

f I command J 
Get help. With no arguments, telnet prints a help summary. If a command is specified, 
telnet will print the help information available about the command only. 

SEE ALSO 
rlogin(lC) 

BUGS 
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There is no provision in the standard TELNET protocol to support ~srQ type commands. This 
implementation is very simple because rlogin(lC) is the standard mechanism used to communi
cate locally with hosts. 
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NAME 
test - condition command 

SYNOPSIS 
te1t expr 

DESORIPTION 
leat evaluates the expression e~pr, and it its value is true then retums zero exit status; otherwise, 
a non zero exit status is returned. leal returns a non zero exit if there are no arguments. 

The following primitives are used to construct e~pr. 

-I' file true if the file exists and is readable. 

-w Ole true if the file exists and is writable. 

-t file true if the Ole exists and is not a directory. 

-d file true if the file exists exists and is a directory. 

-• file true if the file exists and has a size greater than zero. 

-t ( fildes j 
true if the open file whose file descriptor number is filde, (1 by default) is associated 
with a terminal device. 

-1 el true if the length or string 111 is zero. 

-n el true if the length of the string Bl is nonzero. 

1!11 mm s2 true if the strings Bl and ,e are equal. 

s1 1=- s2 true if the strings 111 and ,e are not equal. 

s1 true if Bl is not the null string. 

nl -eq n2 
true if the integers nl and ne are algebraically equal. Any of the comparisons -ne, 
-gt, -se, -It, or -le may be used in place of -eq. 

These primaries may be combined with the following operators: 

I unary negation operator 

-a binary and operator 

-o binary or operator 

( expr) 
parentheses for grouping. 

-a bas higher precedence than -o. Notice that all the operators and fiags are separate arguments 
to teat. Notice also that parentheses are meaningful to the Shell and must be escaped. 

SEE ALSO 
sb(l), find{l) 
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NAME 
time - time a comm.and 

SYNOPSIS 
time I command I 

DESCRIPTION 
There are two distinct versions of time: it is built in to the C-shell, and is an executable program 
available in /bin/time when using the Bourne shell. In both cases, times are displayed on the 
diagnostic output stream. 

In the case of the C-shell, a time command with no comm,md argument simply displays a sum
mary of time used by this shell and its children. When arguments are given the specified simple 
command is timed and the C-shell displays a time summary as described below under the time 
variable. It necessary, an extra shell is created to print the time statistic when the command 
completes. 

The default resource-usage summary is a line of the form: 
uuu.uu BBi.BS ee:ee pp% zzz+ dddk iii+ oooio mmmpf+ www 

where uuu.u is the user time (U), sss.s is the system time (S), ee:ee is the elapsed time (E), pp is 
the percentage of CPU time versus elapsed time (P), zzz is the average shared memory in Kilo
bytes. (X), ddd is the average unshared data space in Kilobytes (D), iii and ooo are the number of 
block input and output operations respectively (I and 0), mmm is the number of page faults (M), 
and ww is the number of swaps (W). 
The time variable controls the display that the C-shell prints when it times a command. The 
time variable can be supplied with one or two values. The &rst value is a number - n for 
instance. The C-shell displays a resource-usage summary for any command running for more 
than n CPU seconds. The second value is optional and is a character string which determines 
which resources the user wishes displayed. The character string can be any string of text with 

0 

embedded control key-letters in it. A control key-letter is a percent sign(%) followed by a single o 
upper-case letter. To print a percent sign, use two percent signs in a row. Unrecognized key-
letters are simply printed. The control key-letters are: 

D Average amount of unshared data space used in Kilobytes. 
E Elapsed (wallclock) time for the command. 
F Page faults. 
I Number of block input operations. 
K Average amount of unshared stack space used in Kilobytes. 
M Maximum real memory used during execution of the process. 
0 Number of block output operations. 
P Total CPU time - U (user) plus S (system) - as a percentage of E (elapsed) 

time. 
S Num~r of seconds of CPU time consumed by the kernel on behalf of the user's 

process. 
U Number of seconds of CPU time devoted to the user's process. 
W Number of swaps. 
X Average amount of shared memory used in Kilobytes. 

The time command in '/bin/time' times the given command, which must be specified, that is, 
command is not optional as it is in the C-shell's timing facility. When the command is complete, 
time displays the elapsed time during the command, the time spent in the system, and the time 
spent in execution of the command. Times are reported in seconds. 

EXAMPLES 

312 

The two examples here show the differences between the ceh version of time and the version in 
/bin/time. The example assumes that ceh is the shell in use. 

angei% time we /usr/man/manl/csh.1 
1876 11223 65895 /usr/man/manl/csh.l 
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2.7u 0.9s 0:03 91% 3+ 5k 19+ 2io lpf+ Ow 
angel% /bin/time we /uar/man/manl/cah.1 

1876 11223 65895 /usr/man/manl/csh.1 
4.3 real 2.7 user 1.0 sys 

angel% 

TIME(l) 

Elapsed time is accurate to the second, while the CPU times are measured to the 50th second. 
Thus the sum or the CPU times can be up to a second larger than the elapsed time. 
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NAME 
tip, cu - connect to a remote system 

SYNOPSIS 
tip I -v 11 -speed I system-name 
tip ( -v J I -speed J phone-number 
cu phone-number 1-t) I -1 ,peed) I -a acu I ( -I line J [ -# J 

DESCRIPTION 
Tip and cu establish a full-duplex connection to another machine, giving the appearance of being 
logged in directly on the remote computer. It goes without saying that you must have a account 
on the machine (or equivalent) to which you wish to connect. The preferred interface is tip. The 
cu interface is included for those people attached to the 'call UNIX' command of version 7. This 
manual page describes only tip. 

When tip starts up it reads commands from the file .tiprc in your home directory. If you use the 
-v option on the tip command line, tip displays these commands as it executes them. See the dis
cussion on variables later on. 

Typed characters are normally transmitted directly to the remote machine (which does the ech~ 
ing as well). A tilde (''-") appearing as the first character of a line is an escape signal; the follow
ing are recognized: 

-AD - • Drop the connection and exit (you may still be logged in on the remote machine). 

-c [name) Change directory to name (no argument implies change to your home directory). 

-1 Escape to 'a shell (exiting the shell will return you to tip). 

-> Copy ftle from local to remote. 

0 

-< Copy ftle from remote to local. 

-p from ( to J 0 
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Send a file to a remote UNIX host. When you use the put command, the remote 
UNIX system runs the command string 

cat> to 
while tip sends it the from file. If the to file isn't specified, the from file name is used. 
This command is actually a UNIX specific version of the ..->" command. 

-t from ( to J 
Take a file from a remote UNIX host. As in the put command the to Ole defaults to 
the from file name if it isn't specified. The remote host executes the command string 

cat > from; echo A A 
to send the ftle to tip. 

-1 Pipe the 6utput from a remote command to a local UNIX process. The command 
string sent to the local UNIX system is processed by the shell. 

-c Connect a program to the remote machine. The command string sent to the program 
is processed by the shell. The program inherits file descriptors O as remote line input, 
1 as remote line output, and 2 as tty standard error. 

"# -,, Send a BREAK to the remote system. For systems which don't support the neces
sary ioctl call the break is simulated by a sequence of line speed changes and DEL 
characters. 

-. Set a variable (see the discussion below). 

-Az Stop tip (only available when run under the C-Shell). 

-r Get a summary of the tilde escapes 
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Copying files requires some cooperation on the part or the remote host. When a - > or - < escape 
is used to send a file, tip prompts for a fl.le name (to be transmitted or received) and a command 
to be sent to the remote system, in case the file is being transferred from the remote system. The 
default end or transmission string for transferring a file from the local system to the remote is 
specified in the remote(5) file, but may be changed by the set command. While tip is transferring 
a file the number or lines transferred will be continuously displayed on the screen. A file transfer 
may be aborted with an interrupt. An example of the dialoaue used to transfer flies is given 
below (input typed by the user i11 shown in bold lace). 

arpa% tip monet 
!connectedJ 
... ( a,aume we are talking to another UNIX BJ/Blem) ... 
ucbmonet login: eam 
Password: 
monet% cat > foo.c 
-> Filename: foo.c 
32 lines transferred in 1 minute 3 seconds 
monet% 
monet% -< Filename: reply.c 
List command for remote host: cat reply.c 
65 lines transferred in 2 minutes 
monet% 
.•. ( or, equivalentl11) ... 
monet% -p foo.c 
... (actual/11 echoe, a, -{put} /oo.c) ... 
32 lines transferred in 1 minute 3 seconds 
monet% 
monet% -t reply.c 
... ( actuallu echoe, a, -{take} replu. c) ... 
65 lines transferred in 2 minutes 

·monet% · 
... (to print a file locallu) ... 
monet% -!Local command: pr •h foo.c I lpr 
List command for remote host: cat foo.c 
monet% -"D 
IEOTJ 
.•. (back on the local II/Blem) ... 

The remote(5) file contains the definitions for remote systems known by tip; refer to the remote 
manual page for a full description. Each system has a default baud rate with which to establish a 
connection. Ir tbia value is not suitable, the baud rate to be used may be specified on the com
mand line, for example: 

tip -800 mde 

When lip establishes a connection it sends out a connection message to the remote system. The 
default value for this string may be found in the remote file. 

At any time th~l tip prompts for an argument (for example, during setup or a file transfer) the 
line typed may be edited with the standard erase and kill characters. A null line in response to a 
prompt, or an interrupt, will abort the dialogue and return you to the remote machine. 

When tip attempts to connect to a remote system, it opens the associated device with an 
exclusive-open ioctl(2) call. Thus only one user at a time may access a device. This is to prevent 
multiple processes from sampling the terminal line. In addition, tip honors the locking protocol 
used by uucp(lC). 
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AUTO-CALL UNITS 

Tip may be used to dial up remote systems using a number of auto-call unit's (ACU's). When the 
remote system description contains the "du" attribute, tip will use the c-all-unit ("cu"), ACU type 
("at"), and phone numbers ("pn") supplied. Normally tip will print out verbose messages as it 
dials. See remote(5) for details of the remote host specification. 

Depending on the type of auto-dialer being used to establish a connection the remote host may 
have garbage characters sent to it upon connection. The user should never assume that the first 
characters typed to the foreign host are the first ones presented to it. The recommended practice 
is to immediately type a "kill" character upon establishing a connection (most UNIX systems sup
port "O" as the initial kill character). 

Tip currently supports the Ventel MD-212+ ~utodialer modem. 

REMOTE HOST DESCRIPTIONS 

Descriptions of remote hosts are normally located in the system-wide file /etc/remote. However, 
a user may maintain personal description files (and phone numbers) by defining and exporting the 
shell variable REMOTE. The remote file must be readable by tip, but a secondary file describing 
phone numbers may be maintained readable only by the user. This secondary phone number file 
defaults to /etc/phone,, unless the shell variable PHONES is defined and exported. As described 
in remote(5), the phonea file is read when the host description's phone number(s) capability is an 
"0". The phone number file contains lines of the form: 

system-name phone--number 

Each phone number found for a system is tried until either a connection is established, or an end 
or file is reached. Phone numbers are constructed from "0123456789-=*", where the "=" and 
"*" are used to indicate a second dial tone should be waited for (ACU dependent). 

VARIABLES 

Tip maintains a set of variables which are used in normal operation. Some or these variables are 
read-only to normal users (root is allowed to change anything of interest). Variables may be 
displayed and set through the "s" escape. The syntax for variables is patterned after vi(l) and 
moil(l). Supplying "all" as an argument to the set command displays all variables readable by 
the user. Alternatively, the user may request display or a particular variable by attaching a "?" 
to the end. For example "escape?" displays the current escape character. 

Variables are numeric, string, character, or boolean values. Boolean variables are set merely by 
specifying their name. ·They may be reset by prepending a "!" to the name. Other variable types 
are set by appending an "=" and the value. The entire assignment must not have any blanks in 
it. A single set command may be used to interrogate as well as set a number of variables. Vari
ables may be initialized at run time by placing set commands (without the "~s" prefix in a file 
.tiprc in one's home directory). The -v option causes tip to display the sets as they are made. 

Finally, the variable names must either be completely specified or an abbreviation may be given. 
The following list details those variables known to tip, their abbreviations (surrounded by brack
ets), and their default values. · Those variables initialized from the remote file are marked with a 
"*". A mode is given for each variable; capitalization indicates the read or write capability is 
given only to the super-user. 

Variable Type Mode Default Description 
lbeJautify bool rw true discard unprintables when scripting 
lbaJudrate num rW • connection baud rate 
ldialJtimeout num rW 60 timeout (seconds) when establishing connection 
!eorrJead str rw • char's signifying EOT from the remote host 
!eorwJrite str rw • string sent for EOT 
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(eol) str rw • end of line indicators 
(esJcape char rw ,-, command prefix character 
!exJceptions str rw "\t\n\r\b" char's not discarded due to beautification 
lloJrce char rw 'AP' force character 
llrJamesize num rw • size of buffering between writes on reception 

FILES 

(hoJst str r • name of host connected to 
(lock] str RW /tmp /aculock lock file for ACU logging 
(log) str RW /usr/adm/aculog ACU log file 
!phones) str r /etc/phones Ole for hidden phone numbers 
IPr]ompt char rW '\n' end of line indicator set by host 
(raJise bool rw false upper case mapping switch 
lrJaise(c)har char rw 'AA' interactive toggle for raise 
lrec)ord str rw "tip .record" name of script output file 
(remote) ·str r /etc/remote system description file 
lsc)ript bool rw false session scripting switch 
!tabJexpand bool rw false expand tabs during file transfers 
(verb Jose bool rw true make noise during file translers 
(SHELL) str rw II /bin/sh ft name of shell for -, escape 
(HOMEJ str rw "" home directory for -c escape 

ENVIRONMENT VARIABLES 

The following variables are read from the environment: 

REMOTE The location of the remote file. 

PHONES The location of the file containing private phone numbers. 

HOST A default boat to connect to. 

HOME One's log-in directory (for chdirs). 

SHELL The shell to fork on a .. -,,, escape. 

- / .tiprc initialization Ole. 
/usr/spool/uucp/LCK..* lock file to avoid conOicts with uucp 

DIAGNOSTIOS 
Diagnostics are, hopefully, self explanatory. 

SEE ALSO 
remote(6), phones(&) 
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NAME 
touch - update date last modified or a file 

SYNOPSIS 
touch I -c ] I -f ] file ••• 

DESCRIPTION 
Touch attempts to set the modified date or each file. Ir the file exists, this is done by reading a 
character from the ftle and writing it back. 

Touch is valuable when used in conjunction with make(l), where, for instance, you might want to 
force a complete rebuild or a program composed or many pieces. In such a case, you might type, 
for example: 

% touch •.c 
%make 

and the make would then see that all the .c flies were more up to date than all the corresponding 
.o files, and would start the build from scratch. 

OPTIONS 
-c Do not attempt to create a file if it does not exist. 

-f Attempt to force the touch in spite or read and write permissions on a file. 

SEE ALSO 
utimes(2) 
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NAME 
tr - translate characters 

SYNOPSIS 
tr ( --cd1 J ( stringl ( string2 ) ) 

DESCRIPTION 
Tr copies the standard input to the standard output with substitution or deletion or selected char
acters. The arguments ,tring1 and ,tringB are considered sets or characters. Input characters 
round in ,tring1 are mapped into the corresponding characters or ,tringB. When stringB is short it 
is padded to the length or ,tring1 by duplicating its last character. 

In either string the notation a-6 means a range or characters from a to 6 in increasing ASCII 
order. The character '\' followed by 1, 2 or 3 octal digits stands for the character whose ASCil 
code is given by those digits. A'\' followed by any other character stands for that character. 

OPTIONS 
Any combination or the options -cd• may be used: 

-, 
-d 

-• 

Complement the set or characters in string1 with respect to the universe or characters 
whose ASCil codes are 01 through 0377 octal; 

Delete all input characters in Btring1; 

Squeeze all strings of repeated output characters that are in ,tringB to single characters. 

EXAMPLE 
The following example creates a list of all the words in 'filel' one per line in 'file2', where a word 
is taken to be a maximal string of alphabetics. The second string is quoted to protect '\' from 
the Shell. 012 is the ASCII code for newline. 

tr -cs A-Za-z ,012· <Biel >file2 

SEE ALSO 
ed(l), ascii(7), expand(l) 

BUGS 
Won't handle ASCII NUL in ,tring1 or ,tringB; always deletes NUL from input. 
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NAME 
troll' - typeset or format documents 

SYNOPSIS 
troff ( -opageliBI J ( -nN) ( -•NJ ( -m name J ( -raN) ( -l J ( -q J ( -t J ( -f J ( -w J (-b J 

I -a ) I -pN J I file ) • • • 

DESCRIPTION 
TroffCormats text in the named fileB. The output is by default destined Cor printing on a Graphic 
Systems C/A/T phototypesetter, but suitable postprocessing software can convert the C/A/T 
output to a form which can be directed to other high-resolution devices. See also the nro.o{l) 
manual page, which describes a formatter which formats text Cor typewriter-like devices. The 
capabilities or both troff and nroff are described in Formatting DocumenlB with Nroff and Troff. 

Ir no file argument is present, the standard input is read. An argument consisting or a single 
minus(-) is taken to be a file name corresponding to the standard input. 

OPTIONS 

FILES 

320 

Options may appear i!l any order so long as they appear before the fileB. 

-oli,t Print only pages whose page numbers appear in the comma-separated liBt oC numbers and 
ranges. A range N-M means pages N through M; an initial -N means from the beginning 
to page N; and a final N- means from N to the end. 

-nN Number first generated page N. 

-mname 
Prepend the macro file /u1r/J1b/tmac/tmac.name to the input file,. 

-raN Set register a (one-character) to N. 

-l Read standard input after the input files a.re exhausted. 

-q Invoke the simultaneous input-output mode or the rd request. 

-t Direct output to the standard output instead or the phototypesetter. In general, you will 
have to use this option it you don't have a typesetter attached to the system. 

-a Send a printable ASCII approximation of the results to the standard output. 

Some options or troff only apply iC you have a 0/A/T typesetter attached to your system. These 
options are here Cor historical reasons: 

-•N Stop every N pages. Troff stops the phototypesetter every N pages, produces a trailer to 
allow changing cassettes, and resumes when the typesetter's start button is pressed. 

-t Refrain Crom feeding out paper and stopping phototypesetter at the end of the run. 
-w Wait until pbot.otypesetter is available, iC currently busy. 

-b Report whether the phototypesetter is busy or available. No text processing is done. 

-pN Print all characters in point size N while retaining all prescribed spacings and motions, 
to reduce phototypesetter elasped time. 

Ir the file /uBr/ adm/tracct is writable, troff keeps phototypesetter accounting records there. The 
integrity of that file may be secured by making troff a 'set user-id' program. 

/tmp/ta• 
/usr/lib/tmac/tmac.• 
/usr/Iib/term/* 
/usr /lib/Cont/* 
/dev/cat 
/usr /oom/tracct 

temporary file 
standard macro files 
terminal driving tables Cor nroff 
font width tables for troff 
phototypesetter 
accounting statistics for /dev /cat 

Last change: 14 December 1983 Sun Release 1.1 

0 

0 



0 

0 

0 

TROFF(l) USER COMMANDS 

SEE ALSO 
Formatting Document, with Nroff and Troff in 
Editing and Te:it Proce,Bing on the Sun Workstation 
nroff(l), eqn(l), tbl(l), ma(7), me(7), man(7), col(l) 
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NAME 
true, false - provide truth values 

SYNOPSIS 
true 
falae 

DESCRIPTION 
True and false are usually used in a Bourne shell script. They test for the appropriate status 
"true" or "false" before running (or railing to run) a list of commands. 

EXAMPLE 

SEE ALSO 

while true 
do 

command list 
done 

csh(l), sh(l), false(l) 

DIAGNOSTICS 
True has exit status zero. 
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NAME 
tset - establish terminal characteristics for the environment 

SYNOPSIS 
taet ( ~c ) ( -kc J ( - ) ( -n J ( -I J ( -Q J ( -m (ident)(test baudrate):type J ••• ( type J 

reset ••• 

DESCRIPTION 
Tsel sets up your terminal when you first log in to a UNIX system. It does terminal dependent 
processing such as setting erase and kill characters, setting or resetting delays, sending any 
sequences needed to properly initialized the terminal, and the like. Tsel first determines the type 
of terminal involved, and then does necessary initializations and mode settings. The type of ter
minal attached to each UNIX port is specified in the /etc/ttytype database. Type names for termi
nals may be found in the termcap(5) database. If a port is not wired permanently to a specific 
terminal (not hardwired) it is given an appropriate generic id.entifier such as dialup. 

When no arguments are specified, t,et simply reads the terminal type out of the TERM environ
ment variable and re-initializes the terminal. The rest of this manual entry deals with mode and 
environment initialization - typically done once at login - and options used at initialization 
time to determine the terminal type and set up terminal modes. 

When used in a startup script (.proftle for ,A(l) useri or .login for c,A(l) users) it is desirable to 
1ive information about the type of terminal you will usually use on ports which are not 
hardwired. These ports are identified in / etc/ttytype aa dialup or plughoard or arpanet, etc. To 
specify what terminal type you usually use on these ports, the -m (map) option 8ag is followed 
by the appropriate port type identifier, an optional baud rate specification, and the terminal type. 
(The elect is to "map" from some conditions to a terminal type, that is, to tell t,et "If I'm on 
this .kind of port, guess that I'm on that kind of terminal".) If more than one mapping is specified, 
the &rat applicable mappin1 prevaila. A missing port type identifier matches all identifiers. Any 
of the alternate generic names given in terminfo may be used for the identifier. 

A haudrate is specified aa with ,tty(l), and is compared with the speed of the diagnostic output 
(which should be the control terminal). The baud rate teat may be any combination of: >, 0, 
<, and I; Q means "at" and I inverts the sense of tlie test. To avoid problems with metacharac
ters, it it best to place the entire argument to -m within ""' (apostrophe) characters; users of 
cd(l) must also put a 11

\" before any "I" uaed here. 

Thus, the command ··-

tset -m 'dialup>300:adm3a • -m dialup:dw2 -m 'plugboard:!adm3a • 

sets the terminal type to admSa ii the port in use is a dialup at a speed greater than 300 baud; to 
a dwt ii the port is (otherwise) a dialup (that is, at 300 baud or less). If the type finally deter
mined by t,et begins with a question mark, the user is asked if s/he really wants that type. A 
null response means to use that type; otherwise, another type can be entered which will be used 
instead. Thus, in the above case, the user is queried on a plugboard port as to whether s/he is 
actually u11in1 an adm9a. 
If no mappin& applies and a final type option, not preceded by a -m, is given on the command 
line then that type is used; otherwise the identifier found in the / etc/ttytype database is used as 
the terminal type. This should always be the case for hardwired ports. 

It is usually desirable to return the terminal type, as finally determined by t11et, and information 
about the terminal's capabilities to a shell's environment. This can be done using the - option; 
using the Boume shell, ,A(l): 

export TERM; .TERM-'tset - option11 .. .' 

or using the C shell, c,A(l): 

setenv TERM 'tset - option11 ... • 
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With csh it is convenient to make an alias in your .cshrc: 

alias tset 'setenv TERM 'tset - \!*' • 
Either or these aliases allow the command 

tset 2621 

TSET(l) 

to be invoked at any time from your login csh. •Note to Bourne Shell usersa• It is not possi
ble to get this aliasing effect with a shell script, because shell scripts cannot set the environment 
or their parent. Ir a process could set its parent's environment, none or this nonsense would be 
necessary in the first place. 

Once the terminal type is known, tset engages in terminal driver mode setting. This normally 
involves sending an initialization sequence to the terminal, setting the single character erase (and 
optionally the line-kill (full line erase)) characters, and setting special character delays. Tab and 
newline expansion are turned off during transmission or the terminal initialization sequence. 

On terminals that can backspace but not overstrike (such as a CRT), and when the erase character 
is the default erase character ('#' on standard systems), the erase character is changed to BACK
SPACE (Control-H). 

Ir t1et is invoked aa reset, it will set cooked and echo modes, turn off cbreak and raw modes, 
tum on newline translation, and restore special characters to a sensible state before any terminal 
dependent processing is done. Any special character that is round to be NULL or "-1" is reset to 
its default value. 

This is most useful after a program dies leaving a terminal in a funny state. You may have to 
type "<LF>reset<LF>" to get it to work since <CR> may not work in this state. Often none or 
this will echo. 

EXAMPLES 

0 

These examples all assume the Bourne shell and use the - option. Ir you use cBh, use one or the 
variations described above. Note that a typical use or tset in a .profile or .login will also use the c--: 
-e and -k options, and often the -n or -Q options as well. These options have not been 

324 

included here to keep the examples small. (NOTE1 some or the examples given here appear to 
take up more than one line, for text processing reasons. When you type in real tsel commands, 
you must enter them entirely on one line.) 

At the moment, you are on a 2621. This is suitable ror typing by band but not ror a .profile, 
unle88 you are alwa11s on a 2621. 

export TERM; TERM='tset - 2621' 

You have an h19 at home which you dial up on, but your office terminal is hardwired and known 
in /etc/ttytype. 

export TERM; TERM='tset - -m dialup:ht9• 

You have a switch which connects everything to everything, making it nearly impossible to key 
on what port you are coming in on. You use a vtlOO in your office at 9600 baud, and dial up to 
switch ports at 1200 baud from home on a 2621. Sometimes you use someone else's terminal at 
work, so you want it to ask you to make sure what terminal type you have at high speeds, but at 
1200 baud you are always on a 262L Note the placement or the question mark, and the quotes to 
protect the greater than and question mark from interpretation by the shell. 

export TERM; TERM='tset - -m 'switch>1200:?vt100' -m 'switch<=1200:2621' 

All or the above entries will fall back on the terminal-type specified in / etc/ ttytype ir none or the 
conditions hold. The following entry is appropriate if you always dial up, always at the same 
baud rate, on many different kinds of terminals. Your most common terminal is an adm3a. It 
always asks you what kind or terminal you are on, defaulting to adm3a. 

export TERM; TERM='tset - ?adm3a' 
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It the file / etc/ ttutupe is not properly installed and you want to key entirely on the baud rate, the 
followin1 can be used: 

export TERM; TERM-'tset - -m '>1200:vtlOO' 2621' 

Here is a fancy example to illustrate the power of tset and to hopelessly confuse anyone who has 
made it this far. You dial up at 1200 baud or less on a conceptlOO, sometimes over switch ports 
and sometimes over re1ular dialups. You use various terminals at speeds higher than 1200 over 
switch ports, most often the terminal in your office, which is a vtlOO. However, sometimes you 
log in from the university you used to go to, over the ARP ANET; in this case you are on an 
ALTO emulating a dm2500. You also often log in on various hardwired ports, such as the con
sole, all of which are properly entered in /etc/ttutupe. You want your erase character set to con
trol H, your kill character set to control U, and don't want t,et to print the "Erase set to Back
space, Kill set to Control U" messa1e. 

export TERM; TERM-·tset -e -t·u -Q - -m 'switch<-1200:conceptlOO' -m 
'switch:?vtlOO' -m dialup:coneeptlOO -m arpanet:dm2600' 

OPTIONS 

FILES 

-ec set the erase character to be the named character c on all terminals, the default being the 
backspace character on the terminal, usually ·H. The character c can either be typed 
directly, or entered using the hat notation used here. 

-kc is similar to -e but for the line kill character rather than the erase character; c defaults 
to AU (for purely historical reasons). The kill characters is left alone if -k is not 
specified. The hat notation can also be used for this option. 

-11 

The name of the terminal finally decided upon is output on the standard output. This is 
intended to be captured by the shell and placed in the TERM environment variable. 

On systems with the Berkeley 4BSD tty driver, specifies that the new tty driver modes 
should be initialized for this terminal. For a CRT, the CRTERASE and CRTKil,L modes 
are set only if the baud rate is 1200 or greater. 

-1 1uppres1ea trJ.ntmitting terminal-initialization strings. 

-Q 1uppressea printing the "Eraae set to" and "Kill set to" messages. 

/ete/ttytype 
/etc /termcap 
/uar/lib/tabaet/• 

entriea. 

port name to terminal type mapping database 
terminal capability database 
tab setting sequences for various terminals. Pointed to by termcap 

SEE ALSO 

BUGS 
cab(l), 1b(l), stty(l), ttytype(5), termcap(5), environ(5) 

The t,et command is one of the first commands a user must master when getting started on a 
UNIX system. Unfortunately, it is one of the most complex, largely because of the extra effort 
the user must go through to get the environment of the login shell set. Something needs to be 
done to make all this simpler, either the login(l) program should do this stuff, or a default shell 
aliu lhould be made, or a way to set the environment of the parent should exist. 

Sun Releaae 1.1 Last change: 19 March 1984 325 



TSORT(l) USER COMMANDS TSORT(l) 

NAME 
tsort - topological sort 

SYNOPSIS 
taort ( file J 

DESCRIPTION 
TBort produces on the standard output a totally ordered list of items consistent with a partial 
ordering of items mentioned in the input file. If no file is specified, the standard input is under
stood. 

The input consists of pairs of items (nonempty strings) separated by blanks. Pairs of different 
items indicate ordering. Pairs of identical items indicate presence, but not ordering. 

SEE ALSO 
lorder(l) 

BUGS 
Uses a quadratic algorithm; not worth fixing for the typical use of ordering a library archive file. 
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0 NAME 
tty - get terminal name 

SYNOPSIS 
tty ( -11] 

DESCRIPTION 
TtJ/ prints the pathname of the user's terminal unless the -e (silent) option is given. In either 
cue, the exit value ia zero if the standard input ia a terminal, and one if it is not. 

0 

0 
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NAME 
ul - do underlining 

SYNOPSIS 
ul ( -1 J ( -t terminal J ( file ... 

DESCRIPTION 
UI reads the named files (or standard input if none are given) and translates occurrences or under
scores to the sequence which indicates underlining for the terminal in use, as specified by the 
environment variable TERM. ul uses the / etc/termcap file to determine the appropriate 
sequences for underlining. If the terminal is incapable of underlining, but is capable of a standout 
mode then that is used instead. If the terminal can overstrike, or handles underlining automati
cally, ul degenerates to cat(l). If the terminal cannot underline, underlining is ignored. 

OPTIONS 
-t Override the terminal kind specified in the environment. If the terminal cannot under

line, underlining is ignored. 

..,.1 Indicate underlining onto by a separate line containing appropriate dashes '-'; this is use
ful when you want to look at the underlining which is present in an nroff output stream 
on a crt-terminal. 

SEE ALSO 

BUGS 

328 

man(l), nroff(l), colcrt(l) 

Nroff usually generates a series or backspaces and underlines intermixed with the text to indicate 
underlining. UI makes attempt to optimize the backward motion. 
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NAME 
unget - undo a previous get of an secs file 

SYNOPSIS 
/uar /acca/unget ( -r SID) ( -• ) ( -n ) file ••• 

DESCRIPTION 
Unget undoes the effect of a get -e done prior to creating the intended new delta. II a directory 
is named, unget behaves 88 though each file in the directory were specified as a named file, except 
that non-SCCS files and unreadable files are silently ignored. II a name of - is given, the standard 
input is read with each line being taken as the name of an SCCS file to be processed. 

OPTIONS 
Options apply independently to each named file. 

-r SID Uniquely identifies which delta is no longer intended. (This would have been specified by 
get 88 the "new delta"). The -r option is necessary only ii two or more outstanding gets 
for editin1 on the same SCCS flle were done by the same person (login name). A diagnos
tic results ii the specified SID is ambiguous, or ii it is necessary but omitted from the 
command line. 

-• Suppress displaying the intended delta's SID. 

-n Retain the 1otten flle - it is normally removed from the current directory. 

SEE ALSO 
sccs(l), delta(l), get(l), sact(l). 
Source Code Control S11atem in Programming Tool, for the Sun Workstation. 

DIAGNOSTIOS 
Use help{l) for explanations. 
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NAME 
uniq - report repeated lines in a file 

SYNOPSIS 
unlq I -udc I +n 11 -n ] ] I input I output 11 

DESCRIPTION 
Uniq reads the input file comparing adjacent lines. In the normal case, the second and succeeding 
copies or repeated lines are removed; the remainder is written on the output file. Note that 
repeated lines must be adjacent in order to be round; see aort(l). 

OPTIONS 
-u Copy only those lines which are not repeated in the original file. 

-d Write one copy of just the repeated lines. 

The normal output of uniq is the union of the -u and -d options 

-c supersedes -u and -d and generates an output report in default style but with each line 
preceded by a count of the number of times it occurred. 

The n arguments specify skipping an initial portion of each line in the comparison: 

-n The first n fields together with any blanks before each are ignored. A field is defined as 
a string of non-space, non-tab characters separated by tabs and spaces from its neigh
bors. 

+ n The first n characters are ignored. Fields are skipped before characters. 

SEE ALSO 
sort(l), comm(l) 
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NAME 
units - conversion program 

SYNOPSIS 
unlta 

DESCRIPTION 

FILES 

BUGS 

Unit, converts quantities expressed in various standard scales to their equivalents in other scales. 
It works interactively in this fashion: 

You have: inch 
You want:cm 

* e.5"000e+ 00 
I o.10101e-01 

A quantity is specified as a multiplicative combination of units optionally preceded by a numeric 
multiplier. Powen are indicated by suffixed positive integers, division by the usual sign: 

You have: 15 pounds force/in2 
You want: atm 

• 1.0l!069e+ 00 
/ 1. 111soe-01 

Unit, only does multiplicative scale changes. Thus it can convert Kelvin to Rankine, but not 
Centigrade to Fahrenheit. Most familiar units, abbreviations, and metric prefixes are recognized, 
together with a generous leaven in& of exotica and a few constants of nature including: 

pi 
C 

e 

' force 
mole 
water 
au 

ratio of circumference to diameter 
speed of light 
charge on an electron 
_acceleration of gravity 
same as g 
Avogadro's number 
pressure head per unit height of water 
astronomical unit 

'Pound' is a unit of mass. Compound names are run together, e.g. 'lightyear'. British units that 
differ from their US counterparts are prefixed thus: 'brgallon'. Currency is denoted 'belgium
franc', 'britainpound', ... 

For a complete list of units, 'cat /usr/lib/units'. 

/usr/lib/units 

Don't baae your financial plan11 on the currency conversions. 
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NAME 
uptime - show how long system has been up 

SYNOPSIS 
uptime 

DESCRIPTION 
Uptime prints the current time, the length or time the system has been up, and the average 
number or jobs in the run queue over the last 1, 5 and 15 minutes. It is, eflSentially, the first line 
or a w(l) command. 

EXAMPLE 

FILES 

angel% uptime 
6:47am up 6 days, 16:38, 1 users, load average: 0.69, 0.28, 0.17 

angel% 

/vmunix system name list 

SEE ALSO 
w(l) 
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NAME 
users - compact list of users who are on the system 

SYNOPSIS 
ueer• 

DESCRIPTION 
U11er11 lists the login names of the users currently on the system in a compact, one-line format: 

FILES 

%uaeH 
john paul george 
% 

/etc/utmp 

SEE ALSO 
wbo(l) 
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NAME 
uucp, uulog - unix to unix copy 

SYNOPSIS 
uucp I option J ••• source-6le ... destination-file 

uulog I option J ••• 

DESCRIPTION 
Uucp copies files named by the source-file arguments to the destination-file argument. A file name 
may be a path name on your machine, or may have the form. 

system-name!pathname 

where 'system-name' is taken from a list of system names which uucp knows about. Shell meta
characters ! • I J appearing in the pathname part will be expanded on the appropriate system. 

Pathnames may be one of 

(1) a full pathname; 

( 2) a pathname preceded by - user; where user is a userid on the specified system and is 
replaced by that user's login directory; 

(3) anything else is prefixed by the current directory. 

II the result is an erroneous pathname for the remote system the copy will fail. Ir the 
destination-file is a directory, the last part of the source-file name is used. 

Uucp preserves execute-permissions across the transmission and gives 0666 read and write permis
sions (see chmod(2)). 

UUCP OPTIONS 
The following options are interpreted by uucp. 

-d Make all necessary directories for the file copy. 

-c Use the source file when copying out rather than copying the file to the spool directory. 

-m Send mail to the requester when the copy is complete. 

UULOG OPTIONS 

FILES 

Uulog maintains a summary log of uucp and uuz{lC) 
/usr/spool/uucp/LOGFILE by gathering information from 
/usr/spool/uucp/LOG.*.'I. It removes the partial log files. 

The options cause uulog to print logging information: 

-881/B Print information about work involving system sus. 

-uuser Print information about work done for the specified user. 

/usr/spool/uucp 
/usr /lib/uucp/* 

spool directory 
other data and program files 

transactions 
partial log 

in the file 
files named 

SEE ALSO 
uux(lC), mail(l) 
Uucp Implementation Description in the Sun System Manager's Manual. 

WARNING 

334 

The domain of remotely accessible files can (and for obvious security reasons, usually should) be 
severely restricted. You will very likely not be able to fetch files by pathname; ask a responsible 
person on the remote system to send them to you. For the same reasons you will probably not be 
able to send files to arbitrary pathnames. 
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UUCP(lC) USER COMMANDS UUCP(lC) 

BUGS 
All files received by uucp will be owned by uucp. 
The -m option will only work sending files or receiving a single file. Receiving multiple files 
specified by special shell characters ? * [ ) will not activate the -m option. 
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NAME 
uuencode,uudecode - encode/decode a binary file for transmission via mail 

SYNOPSIS 
uuencode ! source-file I destination-file I mall sysl!sys2!. .. !decode 
uudecode ! source-file I 

DESCRIPTION 
Uuencode and uudecode are used to send a binary file via uucp (or other) mail. This combination 
of commands can be used over indirect mail links even when uuaend(lC) is not available. 

Uuencode takes the named source file (default standard input) and produces an encoded version 
on the standard output. The encoding uses only printing ASCII characters, and includes the 
mode of the file and the remotede8' for recreation on the remote system. 

Uudecode reads an encoded file, strips off any leading and trailing lines added by mailers, and 
recreates the original file with the specified mode and name. 

The intent is that all mail to the user "decode" should be filtered through the uudecode program. 
This way the file is created automatically without human intervention. This is po88ible on the 
uucp network by either using sendmail or by making rmail be a link to Mail instead of mail. In 
each case, an alias must be created in a master file to get the automatic invocation of uudecode. 

If these facilities are not available, the file can be sent to a user on the rem.ote machine who can 
uudecode it manually. 

The encode file has an ordinary text form and can be edited by any text editor to change the 
mode or remote name. 

SEE ALSO 

BUGS 

336 

uueocode(5), uusend(lC), uucp(lC), uux(lC), mail(l) 

The file is expanded by 35% (3 bytes become 4 plus control information) causing it to take longer 
to transmit. 

The user on the remote system who is invoking uudecode (often uucp) must have write permission 
on the specified file. 
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UUSEND(lC) USER COMMANDS UUSEND(lC) 

NAME 
uusend - send a Ole to a remote host 

SYNOPSIS 
uuaend ( -m mode I sourceftle syel!sys21 . .lremote6le 

DESCRIPTION 
Uuaend sends a Ole to a given location on a remote system. The system need not be directly con
nected to the local system, but a chain of uucp(lC) links needs to connect the two systems. 

The sourceftle can be "-", meaning to use the standard input. Both of these options are primarily 
intended for internal use of uuaend. 

The remotefile can include the Nuserid syntax. 

OPTIONS 
-m mode 

Take the mode of the file on the remote end from the octal number specified as mode. 
The mode of the input file is used if the -m option is not specified. 

DIAGNOSTICS 
If anything goes wrong any further away than the first system down the line, you will never hear 
about it. 

SEE ALSO 

BUGS 

uux(lC), uucp(lC), uuencode(IC) 

Thia command shouldn't exist, since uucp should handle it. 

All systems alons the line muat have the uu,end command available and allow remote execution 
of it. 

Some UUOP systems have a bug where binary Oles cannot be the input to a uuz command. Ir this 
bug exists in any system alons the line, the Ole will show up severely munged. 
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NAME 
uux - unix to unix command execution 

SYNOPSIS 
uux I - ] command-string 

DESCRIPTION 
Uuz will gather O or more files from various systems, execute a command on a specified system 
and send standard output to a file on a specified system. 

The command-string is made up of one or more arguments that look like a shell command line, 
except that the command and file names may be prefixed by system-name!. A null system-name 
is interpreted as the local system. 

File names may be one of 

( 1) a full pathname; 

(2) a pathname preceded by - zzz; where zzz is a userid on the specified system and is 
replaced by that user's login directory; 

(3) anything else is prefixed by the current directory. · 

The '-' option will cause the standard input to the uuz command to be the standard input to the 
command-string. 

For example, the command 

uux "ldiff usgl/usr/dan/11 pwbal/a4/dan/fl > !fi.diff" 

will get the fl files from the usg and pwba machines, execute a dill command and put the results 
in fl.diff in the local directory. 

0 

Any special shell characters such as <>;I should be quoted either by quoting the entire 0 
command-string, or quoting the special characters as individual arguments. ' 

FILES 
/usr /spool/uucpspool directory 
/usr/lib/uucp/*other data and programs 

SEE ALSO 
uuep(lC) 
D. A. Nowitz, Uucp Implementation Deacription 

WARNING 

BUGS 
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An installation may, and for security reasons generally will, limit the list of commands executable 
on behalf of an incoming request from uuz. Typically, a restricted site will permit little other 
than the receipt of mail via uuz. 

Only the first command of a shell pipeline may have a system-name!. All other commands are 
executed on the system of the first command. 
The use of the shell metacharacter • will probably not do what you want it to do. 
The shell tokens < < and > > are not implemented. 
There ia no notification of denial of execution on the remote machine. 
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NAME 
val - validate SOOS 61e 

SYNOPSIS 
/uar/acea/val -
/uar /aeca/val ( _.) ( -r SID) ( -m name) ( -y tupe) file ••• 

DESCRIPTION 
Val determinea if the specified ftJe is an SCCS &le meeting the characteristics specified by the 
optional argument list. Arguments to ual may appear in any order. 

Val baa a special ar1ument, -, which causea reading of the standard input until an end-of-file con
dition is detected. Each_ line read is independently processed as if it were a command line argu
ment list. 

Val generates diagnoetic meaaagea on the standard output for each command line and &le pro
ceased and also returns a single 8-bit code upon exit as deacribed below. 

OPTIONS 
Options apply independently to each named 6le on the command line. 

-• Silence diagnoetic messages normally generated for errors detected while processing the 
specified &lea. 

-r SID The argument value SID (SCCS /Dentification String) is an SCCS delta number. A check 
is made to determine if the SID is ambi1uou1 (for instance, rl is ambiguous because it 
physically does not exist but implies 1.1, 1.2, etc. which may exist) or invalid (for 
instance, rl.O or rl.1.0 are invalid because neither case can exist as a valid delta 
number). If the SID i1 valid and not ambi1uou11, a check is made to determine if it actu
ally exi1t1. 

-111 name 
name is compared with the SOOS %M% keyword in ftJe. 

-1 lu,e lwe ii compared with the SOOS %Y% keyword in ftJe. 
The 8-bit code returned by ual is a disjunction of the possible errors, that is, can be interpreted as 
a bit atrin& where (movin& from left to right) set bite are interpreted as follows: 

bit O - mi11in1 Ille argument; 
bit 1 - unknown or duplicate option; 
bit 2 - corrupted SOOS ftle; 
bit 3 - can't open Ille or Ille not SOCS; 

. bit 4 - SID is invalid or ambiguoua; 
bit 5 - SID does not exist; 
bit 6 - %Y%, -y mismatch; 
bit 7 - %M%, -m mismatch; 

Note that 11111 can proce1111 two or more Illes on a given command line and in turn can proce111 mul
tiple command lines (when reading the standard input). In these cases an aggregate code ia 
returned - loaical OR of the code, 1enerated for each command line and &le proce1111ed. 

SEE ALSO 
accs(l), admin(l), delta(l), get(l), prs(l). 
Source Code Control Suatem in Programming Toola for the Sun Workatation. 

DIAGNOSTICS 
Uae /aet,{l) for explanations. 

BUGS 
Val can process up to 50 &lea on a single command line. Any number above 50 will produce a 
eore dump. 
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VAX(l) 

NAME 
vax - is current machine a vax 

SYNOPSIS 
It vax; then ... ; fl 

It { vax } then 

endlf 

DESCRIPTION 

USER COMMANDS 

(Bhj 

(cBhj 

VAX(l) 

The va:r command is, on V AX'en, the same as true(l); on Sun Workstations and other machines it 
is the same as /alae(l). 

SEE ALSO 
Calse(l), sun(l), true(l) 
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VGRIND(l) USER COMMANDS VGRIND(l) 

NAME 
vgrind - grind nice listings of programs 

SYNOPSIS 
vgrlnd ( -f) f - ) f -t) f -n) f -x ) f -W) ( -•n) ( -h header) ( -d Ole) ( -llanguage) Ole ... 

DESCRIPTION 
Vgrind formats the program sources which are file arguments in a nice style using troD(l). Com
ments are placed in italics, keywords in bold face, and the name of the current function is listed 
down the margin of each page as it is encountered. 

Vgrind runs in two basic modes, filter mode or regular mode. In filter mode vgrind acts as a filter 
in a manner similar to t6l(l). The standard input is passed directly to the standard output except 
for lines bracketed by the troff-like macros: 

.vs - starts processing 

.vE - ends processing 

These lines are formatted as described above. The output from this filter can be passed to troff 
for output. There need be no particular ordering with eqn(l) or 161(1). 

In regular mode vgrind accepts input files, processes them, and passes them to troD(l) for output. 

In both modes vgrind passes any lines beginning with a decimal point without conversion. 

OPTIONS 
-t force filter mode. 

FILES 

BUGS 

-t 

-n 

-x 

-W 

take from standard input (default if -f is specified). 

similar to the same option in troff, that is, formatted text goes to the standard output. 

do not make keywords boldface. 

output the index file in a 'pretty' format. The index file itself is produced whenever 
vgrind is run with a file called indez in the current directory. The index of function 
definitions can then be run off by giving vgrind the -x option and the Ole indez as argu
ment. 

force output to the (wide) Versatec printer rather than the (narrow) Varian. 

-• specifies a point size to use on output (exactly the same as the argument of a troff .ps 
(point size) request. 

-h specifies a particular header to put on every output page (default is the file name). 

-d specifies an alternate language definitions file (default is /uar/lib/vgrindefa). 

-1 specifies the language to use. Currently known are PASO.AL (-Ip), 0 (-le the default), 
OSH (-lcah), SHELL (-lib), RATFOR (-Ir), and ICON (-11). 

index 
/usr/lib/tmac/tmac.vgrind 
/usr /lib/vfontedpr 
/usr /lib/vgrindefs 

file where source for index is created 
macro package 
preprocessor 
language descriptions 

Vfontedpr assumes that a certain programming style is followed: 

For C .- function names can be preceded on a line only by spaces, tabs, or an asterisk. The 
parenthesized arguments must also be on the same line. 

For PASCAL - function names need to appear on the same line as the keywords function or pro
cedure. 
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342 

If these conventions a.re not followed, the indexing and marginal function name comment mechan- 0 
isms will fail. 

More generally, arbitrary formatting styles for programs mostly look bad. The use of spaces to 
align source code fails miserably; if you plan to vgrind your program you should use tabs. This is 
somewhat inevitable since the font used by vgrind is variable width. 

The mechanism of ctaga(l) in recognizing functions should be used here. 
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Vl(l) USER COMMANDS VI(l) 

NAME 
vi - screen oriented (visual) display editor based on ex 

SYNOPSIS 
vi 1-t tag 11-r J ( +commandJ l-1 J ( -wn J name ••• 

DESCRIPTION 

FILES 

Vi (visual) is a display oriented text editor based on e~l). Ez and vi are in fact the same text 
editor; it is poMible to get to the command mode of ez from within vi and vice-versa. 

See ez(l). 

SEE ALSO 

BUGS 

ex (1), edit (1), "Vi Quick Reference" card, 
U,ing vi, the Vi,ual Diaplay Editor in 
Editing and Tezl Proce1Bing on the Sun Work,tation. 

Software tabs using ·T work only immediately after the autoindent. 

Left and right shifts on intelligent terminals don't make use of insert and delete character operar 
tions in the terminal. 

The wrapmargin option can be fooled since it looks at output columns when blanks are typed. If 
a long word passes through the margin and onto the next line without a break, then the line 
won't be broken. 

Repeating a change which wraps over the margin when wrapmargin is in effect doesn't generally 
work well: sometimes it just makes a mess of the change, and sometimes even leaves you in insert 
mode. A way to work around the problem is to replicate the changes using yank and put. 

Insert/delete within a line can be slow if tabs are present on intelligent terminals, since the termi
nals need help in doing this correctly. 

Saving text on deletes in the named buft'ers is somewhat inefficient. 

The aource command does not work when executed as nsource; there is no way to use the. 
aappend, schange, and 11D1ert commands, since it is not possible to give more than one line of 
input to a I escape. To use these on a sglobal you must Q to ez command mode, execute them, 
and then reenter the screen editor with vi or open. 

Sun Release 1.1 Last change: 14 December 1983 343 



VIEW(l) USER COMMANDS VIEW(l) 

NAME 
vi - view a file without changing it using the vi visual editor 

SYNOPSIS 
view 1-t tag J 1-r J {+command) I -1 J 1-wn J name ... 

DESCRIPTION 
View uses the vi (visual) or display oriented text editor to browse through a file interactively 
without actually making any changes to the file. It is possible to get to the command mode of ez 
from within view and vice-versa, just as when using vi. 

FILES 
See ez(l). 

SEE ALSO 
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ex (1), edit (1), "Vi Quick Reference" card, 
Using vi, the Visual Display Editor in 
Editing and Tezt Processing on the Sun Work8tation. 
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NAME 
vplot - plot graphics on the Versatec 

SYNOPSIS 
vplot 1-W J 1-V J I -b tpr-arg J Ole 

DESCRIPTION 
Vplot reads plot(5) format graphics input from the Ole specified by file (standard input if no file is 
specified) and produces a plot on the Varian or Versatec. 

OPTIONS 
-W force output to the (wide) Versatec printer rather than the standard Versatec printer. 

-V force output to the standard Versatec printer. 

-b lpr-arg 
ar,.(the next argument on the command line) specifles,extra arguments to lpr(l). 

SEEALSO 
pfot(lG); lpr(l), plot{5) Reads standard graphics input and produces·a plot on the Varian or Ver
satec 
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NAME 
vswap - convert a foreign font file 

SYNOPSIS 
v1wap 1-r J 

DESCRIPTION 
Without the -r option vswap translates its standard input (which must be a v/onl file in the 
reversed byte order) into a locally correct vfont file on its standard output. With the -r option 
vswap translates its standard input (which must be a v/onl file in the local byte order) into a 
byte-reversed vroot file on its standard output. 

The UNIX vf ont representation for roots is a binary file containing machine-dependent elements -
short (16-bit) integers, in particular. There are (at least) two common ways or representing a 16-
bit integer. A program compiled on a VAX will expect the VAX format, while the same program 
compiled on a Motorola 68000 will expect 68000 format. Vswap can be used to convert root files 
created on a VAX to the format required to use them on the Sun. It can also convert Sun-format 
font files to VAX format (with the •r option). Since the font files are in the byte order or the 
local machine, programs which access the font files don't need to be concerned with byte
swapping issues. This could be considered a bug. 

SEE ALSO 
troff(l), vfont(5) 

BUGS 
A machine-independent root format should be defined. 
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W(l) USER COMMANDS W(l) 

NAME 
w - who is on and what they are doing 

SYNOPSIS 
w[-h)[-e)[user) 

DESCRIPTION 
W displays a summary of the current activity on the system, including what each user is doing. 
The heading line shows the current time of day, how long the system has been up, the number or 
users logged into the system, and the load averages. The load average numbers give the number 
of jobs in the run queue averaged over 1, 5 and 15 minutes. 

The fields displayed are: the users login name, the name or the tty the user is on, the time or day 
the user logged on, the number of minutes since the user last typed anything, the CPU time used 
by all processes and their children on that terminal, the CPU time used by the currently active 
processes, the name and arguments of the current process. 

It a u,er name is included, output is restricted to that user. 

OPTIONS 
-h 

-• 
Suppre11 the heading. 

Produce a short form of output. In the short form, the tty is abbreviated, the login time 
and cpu times are left otr, as are the arguments to commands. 

-I 

EXAMPLE 

Produce a Iona form or output, which is the default. 

FILES 

angel% w 
7:36am up 6 days, 16:45, 1 users, load average: 0.20, 0.23, 0.18 

User tty loainO idle JCPU PCPU what 
henry console 7:10am 1 10:05 4:31 w 
angel% 

/etc/utmp 
/dev/kmem 
/dev/drum 

SEE ALSO 

BUGS 

who(l), ps(l), utmp(5) 

The notion of the "current process" is muddy. The current algorithm is "the highest numbered 
proceas OD the terminal that is not ignoring interrupts, or, if there is none, the highest numbered 
process OD the terminal". This fails, for example, in critical sections or programs like the shell 
and editor, or when faulty proarams running in the background fork and fail to ignore interrupts. 
(In cases where no process can be found, w prints "-".) 

The CPU time is only an estimate, in particular, if someone leaves a background process running 
after logging out, the person currently on that terminal is "charged" with the time. 

Backaround processes are not shown, even though they account for much or the load on the sys
tem. 

Sometimes processes, typically thO!!e in the background, are printed with null or garbaged argu
ments. In these cases, the name of the command is printed in parentheses. 

W does not know about the new conventions for detecting background jobs. It will sometimes 
8nd a background job instead of the right one. 
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NAME 
wait - await completion of process 

SYNOPSIS 
walt 

DESCRIPTION 
Wait until all processes started with & or bg have completed, and report on abnormal termina,, 
tions. 

Because the wait(2) system call must be executed in the parent process, the Shell itself executes 
wait, without creating a new process. 

SEE ALSO 

BUGS 

348 

sh(l), csh(l) 

Not all the processes of a 3- or more-stage pipeline are children of the Shell, and thus can't be 
waited for. (This bug does not apply to csh(l).) 
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WALL(l) 

NAME 
wall - write to all uaen 

SYNOPSIS 
wall I flle J 

DESCRIPTION 

USER COMMANDS WALL(l) 

Wall reads its standard input until an end-of-file. It then sends this message, preceded by 'Broad
cast Message .. .', to all logged in users. 

The sender should be super-user to override any protections the users may have invoked. 

FILES 
/dev/tty? 
/etc/utmp 

SEE ALSO 
mesg(l), write(l) 
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NAME 
wc - word count 

SYNOPSIS 
we I -lwc J I file ••• J 

DESCRIPTION 
We counts lines, words, and characters in the named files, or in the standard input if no file 
names appear. A word is a string or characters delimited by spaces, tabs, or newlines. 

OPTIONS 
Ir an argument beginning with one or 'lwc' is present, the specified counts are selected by the 
letters: 

1 Count lines. 

w Count words. 

c Count characters. 

The default is -lwc (count lines, words, and characters). 

EXAMPLE 
angel% we /uar/man/manl/{eah.t-,ah.l,telnet.l} 

1876 11223 65895 /usr/man/manl/csh.l 
674 3310 20338 /usr/man/manl/sh.l 
260 1110 . 6834 /usr/man/manl/telnet.1 

2810 15643 93067 total 
angel% 
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WHAT(l) USER COMMANDS WHAT(l) 

NAME 
what - identify the version of Oles 

SYNOPSIS 
what files 

DESCRIPTION 
What searches the given files for all occurrences of the pattern that get(l) substitutes for %Z% 
(this is 0(#) at this printing) and prints out what follows until the first•, >, new-line, \, or null 
character. For example, if the C program in Ole program.c contains 

char ident(I - "C(#)identiftcation information"; 

and program.c is compiled to yield program.a and a.out, the command 

what f.c f.o a.out 

will print 

f.c: 
identification information 

f.o: 
identification information 

a.out: 
identification information 

What is intended to be used in conjunction with the SCCS command get(l), which automatically 
inserts identifying information, but it can also be used where the information is inserted manu
ally. 

SEE ALSO 
secs(!), get(l), help(l), ftle(l). 
The Source Code Control SyBtem in Programming ToolB for the Sun SyBtem 

DIAGNOSTICS 

BUGS 
Use help(l) for explanations. 

It's possible that an unintended occurrence of the pattern Cl(#) could be found just by chance, 
but this causes no harm in nearly all cases. 
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WHATIS{ 1) USER COMMANDS WHATIS(l) 

NAME 
whatis - describe what a command is 

SYNOPSIS 
whatla command ••• 

DESCRIPTION 

FILES 

Whati, looks up a given command and displays the header line from the manual section. You can 
then run the man(l) command to get more information. If the line starts 'name(seetion) ••• you 
can do man section name to get the documentation for. it. Try whatla ed and then you 
should do man 1 ed to get the manual page for ed. 

Whati, is actually just the -f option to the man(l) command. 

/usr/lib/whatis Data base 

SEE ALSO 
man(l), catman(S) 
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WHEREIS(l) USER COMMANDS WHEREIS(l) 

NAME 
whereis - locate source, binary, and/or manual for program 

SYNOPSIS 
wherela ( -ebm ) ( -u ) ( -SBM dir • • • -f ) name ••• 

DESCRIPTION 
Whereu locates source/binary and manuals sections for specified files. The supplied names are 
first stripped of leading pathname components and any (single) trailing extension of the form .ext, 
for example, .c. Prefixes or ,. resulting from use or source code control are also dealt with. 
Wherei, then attempts to locate the desired program in a list or standard places. 

OPTIONS 
-b Search only for binaries. 

-• 
-m 

-u 

-B 
-M 
-S 
-f 

Search only for sources. 

Search only for manual sections. 

Search for unusual entries. A Ille is said to be unusual if it does not have one entry or 
each requested type. Thus wherela -m -u • asks for those Illes in the current direc
tory which have no documentation. 

Change or otherwise limit the places where wh-erei, searches for binaries. 

Change or otherwise limit the places where whereia searches for manual sections. 

Change or otherwise limit the places where wherei, searches for sources. 

Terminates the last directory list and signals the start or Ille names, and mu,t be used 
when any of the -8, -M, or -S options are used. 

EXAMPLE 
Find all files in /usr/bin which are not documented in /uar/man/man1 with source in 
/usr/arc/ cmd: 

angel% cd /uar/ucb 
angel% wherela -u -M /u•r/man/manl -S /usr/arc/cmd -f • 

'fILES 
\ /usr/src/• 

BUGS 

/usr/{doc,man}/* 
/lib, /etc, /usr/{lib,bin,ucb,old,new,local} 

Since whereis uses chdir(2) to run faster, pathnames given with the -M, -S, or -B must be full; 
that is, they must begin with a'/'. 
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WHICH(l) USER COMMANDS WlUCH(l) 

NAME 
which-:- locate a program file including aliases and paths (csh only) 

SYNOPSIS 
which I name J ••• 

DESCRIPTION 

FILES 

Which takes a list of names and looks tor the files which would be executed had these names been 
given as commands. Each argument is expanded it it is aliased, and searched for along the user's 
path. Both aliases and path are taken Crom the user's .cshrc file. 

- /.cshrc 

DIAGNOSTICS 

source or aliases and path values 

BUGS 

354 

A diagn06tic is given tor names which are aliased to more than a single word, or it an executable 
file with the argument name was not found in the path. 

Only aliases and paths Crom -/.cshrc are used; importing Crom the current environment is not 
attempted. Must be executed by a csh, since only csh's know about aliases. 
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WHO(l) USER COMMANDS WHO(l) 

NAME 
who - who is on the system 

SYNOPSIS 
who I who-file ) I am l ) 

DESCRIPTION 
Used without arguments, who lists the login name, terminal name, and login time for each current 
UNIX user. Who gets this information from the /etc/utmp file. 

If a filename argument is given, the named file is examined instead of / etc/ utmp. Typically the 
named file is /usr/adm/wtmp, which contains a record of all logins since it was created. In this 
case, who lists logins, logouts, and crashes. Each login is listed with user name, terminal name 
(with '/ devf' suppressed), and date and time. Logouts produce a similar line without a user 
name. Reboots produce a line with ,-, in place of the device name, and a fossil time indicating 
when the system went down. Finally, the adjacent pair of entries 'I' and '}' indicate the system
maintained time just before and after a date command changed the system's idea of the time. 

With two arguments, as in 'who am i' (and also 'who are you'), who tells who you are logged in 
as: it displays your bostname, login name, terminal name, and login time. 

EXAMPLES 

FILES 

angel% who am I 
angel!henry ttypO Apr 'rT 11:24 
angel% 

krypton% who 
mktg ttymO Apr 'rT 11:11 
sbannon ttypO Apr 'rT 11:25 
henry ttypl Apr 'rT 11:80 
krypton% 

/etc/utmp 

SEE ALSO 
wboami(l), getuid{2), utmp(5), w(l) 
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WHOAMI(l) USER COMMANDS WHOAMl(l) 

NAME 
whoami - display effective current usemame 

SYNOPSIS 
whoaml 

DESCRIPTION 
Whoomi displays the usemame of whoever is currently logged in. Whoomi works even if you are 
logged in as the super-user, while 'who am i' does not since it gets its information from the 
/ etc/ utmp file. 

FILES 
/etc/passwd 

SEE ALSO 
who(l) 

356 

usema.me data base 
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WRITE(i) USER COMMANDS WRITE(l) 

NAME 
write - write to another user 

SYNOPSIS 
write user ( ttyname J 

DESCRIPTION 
Write copies lines from your standard input to user's screen. 

When you type a write command, the person you're writing to sees a message like this: 

Message from hostname!yourname on yourttyname at hh:mm ... 

After typing the write command, enter the text of your message. What you type appears line
by-line on the other user's screen. Conclude by typing an end of file indication ro) or an inter
rupt. At this point write displays 'EOT' on your recipient's screen and exits. 

To write to a user who is logged in more than once, use the ttuname argument to indicate the 
appropriate terminal name. 

You can grant or deny other users permission to write to you by using the mesg command 
(default allows writing). Certain commands, nroff and pr(l) in particular, don't allow anyone to 
write to you while you are using them in order to prevent meHy output. 

It write finds the character 'I' at the beginning of a line, it calla the shell to execute the rest of the 
line as a command. 

Two people can carry on a conversation by write'ing to each other. When the other person 
receives the message indicating you are writing to him, he can then write back to you if he 
wishes. However, since you are now simultaneously typing and receiving messages, you end up 
with garbage on your screen unless you work out some sort of scheduling scheme with your 
partner. You might try the following conventional protocol: when you first write to another user, 
wait for him to write back before starting to send. Each person should end each message with a 
distinctive signal - -o- (for 'over') is standard - so that the other knows when to begin a reply. 
To end your conversation, type -oo- (for 'over and out') before finishing the conversation. 

EXAMPLE ,· 
Here is an example of a short dialog between two people on different terminals. Two users called 
Horace and Eudora are logged in on a system called jones. To illustrate the process, both users' 
screens are shown side-by-side: 

Eudora's Terminal 

jones% write horace 
how about a squash game tonlsht? •O-

Message from jones!hotace on tty03 at 17:06 ... 
I'm playing tiddlywinks with Carmeline •o
How about the beach on Sund&)'? •O-

Sorry, I'm washing my tent that day -o-
See 7ou when I get back from Peru •oo
"D 
jones% 

I hear rack of llama is very tasty -oo
EOF 

Horace's Terminal 
Horace is staring al his screen 
Message from jonesleudora on tty09 at 17:05 ... 
bow about a squash game tonight? -o-
jones% write eudora 
I'm pla7lng tiddlywinks wtth Carmellne •o-

How about the beach on Sunday? -o-
Sorey, I'm washing ID)' tent that day •o-

See you when I get back from Peru -oo-

EOF 
I hear rack of llama la veey tasty -oo
AD 

jones% 
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WRITE(l) 

FILES 
/etc/utmp 
/bin/sh 

SEE.ALSO 
mesg(l), who(l), mail(l), talk(l) 

358 
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to find user 
to execute 'I' 
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XSEND{l) USER COMMANDS XSEND(l) 

NAME 
xsend, xget, enroll - secret mail 

SYNOPSIS 
xaend u,ername 
xget 
enroll 

DESCRIPTION 

FILES 

These commands implement a secure communication channel; the channel is like mail(l), but no 
one can read the messages except the intended recipient. The method embodies a public-key 
cryptosystem using knapsacks. 

To receive messages, use enroll; it asks you for a password that you must subsequently quote in 
order to receive secret mail. 

To receive secret mail, use zgel. It asks for your password, then gives you the messages. 

To send secret mail, use zaend in the same manner as the ordinary mail command. Unlike mail, 
zaend accepts only one target. A message announcing the receipt of secret mail is also sent by 
ordinary mail. 

/usr /spool/secretmail/*.key 
/usr /spool/secretmail/*. !0-9J 

keys 
message, 

SEE ALSO 
mail (1) 

BUGS 
The knapsack public-key cryptosystem is known to be breakable. 

RESTRICTIONS 
These facilities are not available on software shipped outside the U.S. 
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XSTR( 1) USER COMMANDS XSTR(l) 

NAME 
xstr - extract strings from C programs to implement shared strings 

SYNOPSIS 
xatr I -v ) I -c ) I - ) I file I 

DESCRIPTION 
Xatr maintains a file called atringa into which strings in component parts of a large program are 
bashed. These strings are replaced with references to this common area. This serves to imple
ment shared constant strings, most useful if they are also read-only. 

The command 

xatr -c name 

extracts the strings from the C source in name, replacing string references by expressions of the 
form (&xstr!numberl) for some number. An appropriate declaration of zatr is prepended to the 
file. The resulting C text is placed in the file z.c, to then be compiled. The strings from this file 
are placed in the atringa data base if they are not there already. Repeated strings and strings 
which are suffixes of existing strings do not cause changes to the data base. 

After all components of a large program have been compiled a file zs.c declaring the common zatr 
space can be created by a command or the form 

xatr 

This za.c file should then be compiled and loaded with the rest of the program. If possible, the 
array can be made read-only (shared) saving space and swap overhead. 

Xatr can also be used on a single file. A command 

xatr name 

creates files z.c and za.c as before, without using or affecting any ,tringa file in the same directory. 

It may be useful to run zatr after the C preprocessor if any macro definitions yield strings or if 
there is conditional code which contains strings which may not, in fact, be needed. Xatr reads 
from its standard input when the argument 1

-
1 is given. An appropriate command sequence for 

running zatr after the C preprocessor is: 

cc -E name.c I xatr -c -
cc-c x.c 
mv x.o name.o 

Xatr does not touch the file string, unless new items are added, thus make can avoid remaking 
za.o unless truly necessary. · 

OPTIONS 

FILES 

-c file Take C source text from file. 

-v Verbose: display a progress report indicating where new or duplicate strings were found. 

strings 
x.c 
xs.c 
/tmp/xs• 

Data base of strings 
Massaged C source 
C source for definition of array 'xstr' 
Temp file when 'xstr name' doesn't touch atrings 

SEE ALSO 
mkstr(l) 

BUGS 

360 

If a string is a suffix of another string in the data base, but the shorter string is seen first by zatr 
both strings will be placed in the data base, when just placing the longer one there will do. 

Last change: 13 March 1984 Sun Release 1.1 

0 

0 

0 



0 

0 

0 

YACC(l) USER COMMANDS YACC(l) 

NAME 
yacc - yet another compiler-compiler 

SYNOPSIS 
yacc ( -vd ) grammar 

DESCRIPTION 
Yacc converts a context-free grammar into a set of tables for a simple automaton which executes 
an LR(l) parsing algorithm. The grammar may be ambiguous; specifted precedence rules are used 
to break ambiguities. 

The output file, y.la6.c, must be compiled by the C compiler to produce a program yyparae. This 
pro1ram must be loaded with the lexical analyzer program, 1111le:r, as well as main and 1111error, an 
error handling routine. These routine, must be supplied by the user; le:,(1) is useful for creating 
lexical analyzers usable by yacc. 

OPTIONS 

FILES 

-v Prepare the file y.output containing a description of the parsing tables and a report on 
confticts generated by ambiguities in the grammar. 

-d Generate the ftle y.ta6.h with the define statements that associate the yaco-assigned 'token 
codes' with the user-declared 'token names'. This allows source files other than 11.td.c to 
access the token codes. 

y.output 
y.tab.c 
y.tab.h defines for token names 
yaec.tmp, yacc.acts temporary Oles 
/usr/lib/yaccpar parser prototype for C programs 

SEE ALSO 
lez(l) 
LR Pornng by A. V. Aho and S. C. Johnaon, Computing Surveys, June, 1074. 
Yacc - Yet Another Compiler Compiler in 
Programming Tool, for the Sun Work,tation. 

DIAGNOSTICS 

BUGS 

The number of reduce-reduce and shiftrreduce confticts is reported on the standard output; a more 
detailed report is found in the y.output file. Similarly, if some rules are not reachable from the 
start symbol, this is alto reported. 

Becauae &le names are ftxed, at most one 110cc process can be active in a given directory at a 
time. 
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YES( 1) USER COMMANDS YES(l) 

NAME 
yes - be repetitively affirmative 

SYNOPSIS 
yea ( expletive J 

DESCRIPTION 
Yes repeatedly outputs "y", or if ezpletive is given, that is output repeatedly. Termination is by 
typing an interrupt character. 
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RASTR~f L ( 1) USER COMMANDS 

NAME 
r,rtrepl - magnify a raster image by 2 times 

SYNOPSJ, 
r+;,trepl 

DESCJtm'flON 

RASTREPL ( 1) 

Rt,1lrepl reads a file in rasterfile rormat (see /usr/include/ra,terftle.A) on the standard standard 
input, replicatea eacb bit in botb the x and y directions, and writes the resultin& rasterfile to stan
d~d output. 

EXAMPLfltS 
tutiorial% acnendump I rutrepl I lpr -l'Yenatec -v 

aenda a rasterftle containing the current frame buffer to the lineprinter, doubling the size of the 
image so tbat it 8111 a single page. 

SEE ALSO 
screendurnp(l), screenload(l), Jpr(l) 

Sun ReleJ 1.1 
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SCREENDUMP ( 1) USER COMMANDS SCREENDUMP ( 1) 

NAME 
screendump - dump frame buffer image 

SYNOPSIS 
acreendump [ -c J [ -f di1pla11) 

DESCRIPTION 
Screendump reads out the contents of the console frame buffer (/ dev/fb) on any model of Sun 
Workstation and outputs the display image in Sun standard rasterfile format (see 
/usr/include/ra,terfiJe.la) on the standard output. 

Bf default, ,creendump attempts first to output the contents of the console frame buffer. If no 
cdpsole fra~e buffer is found, ,creendump atte~pts to outpu~ t.he contents .of a color frame buffer. 
THe -e option selects a color frame buffer directly. Heur1Bt1cs are applied to locate the color 
frame buffer the user i11 moat likely intere11ted in. The -f option explicitly sets the name of the 
de11ired frame buff er device. 

The utility program ,creenload display11 Sun standard rasterfilee on an appropriate Sun Worbta,. 
tion monitor. Output filters exi11t for printing standard monochrome rasterftlea on Versatec V-80 
electrostatic plotten. 

OPTIONS 
-e Dump a color frame buffer without trying the console frame buffer. 

-t di1pla11 
Use di1pla11 as the device name of the display. 

EXAMPL,s 
tutorial% acreendump >aave,thla,lmage 

0 

writes the current contents of the console frame buffer µito the file ,ave.thi,.imog~. O· 

tutorial% •creendump -t ldev/cgo~eO >aave.color,lmap 

FILES 

writee the current contents of the frame buffer / dev/ cgoneO into the file ,ave.color.image. This 
bu the same elect ae the -c option for the most common display configuration. 

tutorial% •creendump I lpr -Pver•atec -v 
send11 a raeterfile containing the current frame buffer to the lineprinter, selectin1 the printer 
named "versatec" and the "v" output filter (see / etc/printcap). 

/dev/fb 
/dev/cgoneO 

Def au It name of console display frame buffer. 
Default name of the Sun•l color display frame buffer. 

SEE ALSO 
screenload(l), lpr(l) 
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SCREENLOAD( 1) USER COMMANDS SCREENLOAD ( 1) 

NAME 
screenload - restore frame buff er image 

SYNOPSIS 
1c,eenload ( -d J 1-t di1pla11 J 1-lindez J I -b J 1-s J ( -w J ( -h* (**** ( ... JJJ ( file J 

DESCRIPTION 
Screenload accepts input in Sun standard rasterftle format (see /uar/include/ra,terjiJe.h) and 
attempts to display the input on the appropriate monitor (monochrome or color). Screenload nor
mally displays rasterftles on the console display, but displays them on some heuristically deter
mined color display if it finds no console display. Screenload displays color rasterftles only on a 
color monitor. Screenload is able to display monochrome rasters on a color display. 

If the dimensions of the image contained in the input data are smaller than the actual resolution 
of the display (e.g. loading a 1024-by-800 Sun-1 image on a U52-by-900 Sun-2 display), screen
load centers the image on the actual workstation screen and Olla the border area with solid black 
(by default). Various options m~ be used to change the fill patterii. 

If the dimensions ot the image contained in t~e input data are larger than the actual resolution of 
the display, ,creenload clips the right and bottom edges of the input image. 

If there '8 an optional .filename argument, 1creenlod reads its input data from that file. Ir no 
filename argument is 1iven, ,creenload read1 it1 input. data from the standard input. 

The utility program 1creendump create• Sun standard ru~erftle1 from tbe display on a Sun 
Workstation monitor. 

OPTIONS 
-d Verify that display dimension1 and input data image dimension• match, and print warn

ing message• if they do not. 

-I di1pla11 
Use di1pla11 as the name oi the frame buffer device. 

-lindes Ir the image i1 smaller than the display, use inde: (0 <= inde: < 256) as the index 

,I 

-w. 

-, 

-w 

-bf 

EXAMPLES 

value into the ~olor map for tbe foreground color of the border fill pattern. The default 
index value is 255. · · · 

If the input data dimensions are smaller than ·the display dimensions, 6U the border with 
a pattern of solid ones ( default). On a monochrome display this results in a black border; 
on a color display the color map value selected by the -1 option determines the border 
color. r. . 
If th& in~Ut data dimensions are smaller than the display dimensions, fill the border with 
a pattern of ''desktop grey". On a monochrome display this results in a border matching 
tbe backgtound pattern used by the Sun Windows system; on a color display the color 
map value selected by the -1 option determines the forelfound border color, though the 
pattern is the same u on a monochrome cilaplay. 

It tbe input data dimension• are smaller than the displaf dimensions, fill the border with 
a pattern of solid zeros. On a monochrome (tisplay this results in a white border; on a 
color display the color map value at index O determines the border color. 

If the input d~.a dimension~ ft.re smaller than the display dimensions, fill the border with 
the bit patt.ern described by the following # -16-bit hexadecimal constants. Note that a 
"l" bit is black and a "O" bit is white on the monochrome display; on a color diplay the 
color map value selected by the i,_ i" option determines the border fol'eground color. The 
number of hex constants in the pattem is limited to 16. 

tutorial% -.:reenload aavecl.dlsplayJmage 

reloads the raster image contained in the file 1aved.dis,la11.image on the display type indicated by 
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SCREENLOAD ( 1) USER COMMANDS SCREENLOAD ( 1) 

FILES 

the rasterflle header in that file. 

tutorial% acreenload -f /dev /cgoneO monochrome.Image 

reloads the raster image in the file monochrome.image on the frame buffer device / dev/ cgoneO. 

tutorial% 1creenload -bl ffff 1un_l.1aved.lmage 

is equivalent to the -b option (fill border with black), while 
tutorial% 1creenload -h4 8888 8888 IHI 1111 1un_l.aaveclJmage 

is equivalent to the -s option (llll border with desktop grey)._ 

/dev/fb 
/dev/cgoneO 

Default name of console display frame buffer 
Default name of SUn-1 color display frame buffer 

SEE ALSO 
screendump(l) 
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VFONTINFO ( l) USER COMMANDS VFONTINFO ( 1) 

NAME 
vfontinfo - inspect and print out information about UNIX fonts 

SYNOPSIS 
vfontlnfo ( -v ) fontname I characters ) 

DESCRIPTION 
V/ontin/o displays information about fonts in the UNIX format. V/ontin/o displays all the infor
mation in the font header and information about every non-null (width > 0) glyph. This can be 
used to make sure the font is consistent with the format. V/ontinfo displays the information on 
the standard output. 

The optional argument, are as follows: 

fontname i1 the name of the font you wish to inspect. It it can't find the file in your working 
directory, v/onlin/o looks in /u,r/lib/v/onl (the place most of the fonts are kept). 

choroctcr, specify certain characters to show. If omitted, the entire font is shown. 

OPTIONS 
-v display the bite of the glyph itself 811 an array of X's and spaces, in addition to the header 

information. 

SEE ALSO 
vfont(5) 

Suo Release 1.1 Last change: 5 April 1984 1 



:VTROFF( 1) USER COMMANDS VTROFF(l) 

NAME 
vtroff - troff to a r&l!ter plotter 

SYNOPSIS 
vtrofr ( -w ) ( -F major/onl) ( -1~3 mJ,:ao,rlonl )J -llength) ( -x ) troff arguments 

DESCRIPTION . · /: • ·: . ,·c :r.,,. .. ·· r 'I, .-:r"" 
-· .,.,,. -- ""' ...... ~ .,'. ~ . .. ~ :-·· / ~ ~ » 

Vtro.6 runs tro.D{l) sending its output through various progr~~~ ic; produce typeset output on a 
raster plotter such as a Benson-Varian o~J,z a~V4:1'.&attc~ /c .,~, .,, 

•r • • ... ·".f.~ {,,:; -~ ·- ,· ..i,. 

OPTIONS 

FILES 

-W u1e a wide output device; the default~u:. to-u,~ ~P~!!ow device. 

-llength 
(lower case ell) split the output onto succeaaive pages every length inches rather than the 

,,. def3ult .U inches. . . 
-F major./;n,.,, .·~·· _. . r. ~-j ,.,··, ·.• :: . . • C ,, ::i.:'.'< •i:·,.·r . ·:·•sw·,h \ .. , ;, 

specify majorfont u the foni.:to ua~ ib6teail of''th'e defalllt Hersliey Cont. This places nor
mal, italic and bold version, or major/onl on font position, 1, 21 ~d 3. 

-n minorf ont 
place a font specified by minor/ant only on a single position s~ip

1
~d by n, where n is 1, 

Z, or- 3. Wro!f acids a .r tb.'th~ m;no~1(9nt !\.~el!~~? J'h1;1s. 
•.. '°'.:,, tuto~~% ~troff-~• pap,r. , . ·.-. -,~., · · 

h" .,ilJ aet a paper i~ th.,. Mers~y Cont, while.·. . · ,•, ;;< '"1
"' < r' · 

' ' ... tutodat%·ytrofr.,;.p nonle ..:.m,·papu ·; ., 'i . ·,~; . 
" ' ,,i, : •1_ .. : .... ,,_ : . - . 

'will sei tlie paper'in the(sans serit)Inonle::tont;,_j;; . ,-,,w ;{. ' ,•t~; 

-x . exactly simulate phot~tfieaettero~tput ...L.-thlt.'t·ist:umqtt~ width•tables for the C/A/T 
•··

1 
• pbot~ty'ptsetter. ~. , ·" 

,t .... -~ 3//-~ ~'ii7 r. : , - ·~ 
,.'. ' ) ,' ~r,, . ' ,, ' - . 

-_ ..• :,.!·;,,., 1-,, ~( 'j.'f<]. '/! .~ :---;~"';;·,~, 
/us~ /libltmac/tmacNca.t· f- ., -· • detaultifQDt 1:1);0,UD~- and bgJlx~ , .... 
/uar/lib/fontinro/•. .~ fl.xes ror,other Conte . ~- · " , .. , · · ~ 

/uu/lib/vront• <jc direc~~ry'e0D~~inl~~,ro~t1
1

~\ ·~::'"'' ~: ,, 

SEE ALSO . . '•." . ,, .. ,,,~,, ::c 

BUGS 

troff(l), vront(5), vpr(l) - ··:,1 • 

Since some macro packages work correctly''dnly if'the-ronts namedB~ I; B, and S are mounted, 
and since the Versatec fonts have different widths ,for individual characters than the fonts round 
OD the typesetter, the following dodge is necessary: If you .. don'i,use the troJ/ .fp directive, you 
get the widths or the standard typesetter fonts for the ·c/A/t. Ir, however, you remount the R, 
I, Band S fonts, you get the width tables Coi the Versatec. · ; . 
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VWIDTH(l) USER COMMANDS VWIDTH(l) 

NAME 
vwidth - make troff width table lor a Cont 

SYNOPSIS 
vwldth fontflle pointsize > ltzz.c 
CC •C ftz.i.c 
mv fh:.o /uar/llb/font/ftzz 

DESCRIPTION 
VwidlA translates from the width information stored in the vfont style format to the format 
expected by troll. Trollwants an object file in a.out(5) format - this fact does not seem to be 
documented anywhere in the troll manuals. Troll should look directly in the font file but it 
doesn't. 

It is not necessary to use vwidth unless you have made ~ change that would affect the width 
tables. Such changes include numerically editing the width field, adding a new character, and 
moving or copying a character to a new position. It is not always necessary to use vwidth ii the 
physical width of the glyph (that is, the number or columns in the bit matrix) has changed, but ii 
it bu changed much the logical width should probably be changed and vwidth run. 

Vwidth produces a C program on its standard. output. This program should be run
1 

through the· C 
compiler and the object (that is, the .o file) saved. The resulting file should be placed in 
/uir/lib/Jonl in the file ftz-1 where zz is a one or two letter code that is the logical (internal to 
troff) font name. This nam~ can be found by looking in t:1.~e file /usr/lib/lontinlo//name• where 
/name is the external name cit the font. · 

SEE ALSO 
vfont(5), troff(l), 

BUGS 
Produce, the C ftle using obsolete syntax that the PQrtable C compiler complains about. 

Sun Releaae 1.1 Last change: 4 March 1984 1 



0 

. rv.:·· 

··,.•· 
.\.;;·· 

0 



0 

0 

0 

ADVENTURE ( 6) GAMES AND DEMOS ADVENTURE ( 6) 

NAME 
adventure - an exploration game 

SYNOPSIS 
/u•r /sama/ adventure 

DESCRIPTION 
The object of the game is to locate and explore Colossal Cave, find the treasures hidden there, 
aµd bring them back to the building with you. The program is self-describing to a point, but part 
qf the game is to discover its rules. 

'IWP terminate a game, type 'quit'; to save a game for tater resumption, type 'suspend'. 
'I 

BUGS J, 
ij ' ' 

Saving a game creates a large executable file instead of just the information needed to resume the 
game. 

Sun Release 1.1 Last change: 1 February 1983 1 



ARITHMETIC ( 6) GAMES AND DEMOS ARITHMETIC ( 6) 

NAME 
arithmetic - provide drill in number facts 

SYNOPSIS 
/u1r/gamea/arltbmetlc ( +-x/) (range) 

DESCRIPTION 

2 

Arithmetic types out ;imple arithmetic problems, and waits for an answer to be typed in. Ir the 
answer is correct, it types back "Right!", and a new problem. Ir the answer is wrong, it replies 
"What?", and waits for another answer. Every twenty problems, it publishes statistics on 
correctness and the time required to answer. · 

To quit the program, type an interrupt (delete). 

The first optional argument determines the kind of problem to be generated; +-x/ respectively 
cause addition, subtraction, multiplication, and division problems to be generated. One or more 
characters can be given; if more than one is given, the different types of problems will be mixed in 
random order; default is +-
Range is a decimal number; all addends, subtrahends, differences, multiplicands, divisors, and 
quotients will be less than or equal to the value of range. Default range is 10. 

At the start, all numbers less than or equal to range are equally likely to appear. Ir the respon
dent makes a mistake, the numbers in the problem which was missed become more likely to reap
pear. 

As a matter of educational philosophy, the program will not give correct answers, since the 
learner should, in principle, be able to calculate them. Thus the program is intended to provide 
drill for someone just past the first learning stage, not to teach number facts de novo. For almost 
all users, the relevant statistic should be time per problem, not percent correct. 
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BACKGAMMON ( 6) GAMES AND DEMOS BACKGAMMON ( 6) 

NAME 
backgammon - the game of backgammon 

SYNOPSIS 
backgammon I - 11 n r w b pr pw pb tterm sjile ) 

DESORlPTION 
Backgammon lets you play backgammon against the computer or against a 'friend'. All com
mands only are one letter, so you don't need to type a carriage return, except at the end of a 
move. Backgammon is mostly self documenting, so that a question mark (?) will usually get some 
help. II you answer 'y' when backgammon asks if you want the rules, you will get text explaining 
the rules of the game, some hints on strategy, instruction on how to use backgammon, and a 
tutorial consisting of a practice game against the computer. A description of how to use backgam
mon can be obtained by answering 'y' when it asks it you want instructions. The possible argu
ments tor backgammon (most ar~ unnecesary but some are very convenient) consist of: 

D don't a.sk for rules or instructions 

r player is red (implies n) 

w player is white (implies n) 

b two players, red and white (implies n) 

pr print the board before red's turn 

pw print the board betore white's turn 

pb print the board before both player's turn 

tterm. terminal is type term, uses / etc/termcap, otherwise uses the TERM environment variable. 

afllo recover previously saved game from file. This can also be done by executing the saved 
Ole, that is, typing its name in as a command. ·· 

Afguments may be optionally preceded by a - sign. Several arguments may be concatenated 
together, but not after 's' or 't' arguments, since they can be followed by an arbitrary string. Any 
unrecognized arguments are ignored. An argument of a lone - gets a description of possible argu
ments. 

Ir term has capabilities for direct cursor movement. backgammon 'fixes' the board after each 
move, so the board does not need to be reprinted, unless the screen suffers some horrendous 
malady. Also, any 'p~ option will be ignored. 

QUICK REFERENCE 
When backgammon pr~mpts by typing onty your color, type a space or carriage return to roll, or 

d to double 

p lo print the board 

qi; to quit 

1 to save the game ror later 

When backgammon prompts with 'Move:', type 

p to print the board 

q to quit 

• to save the game 

or a move, which is a se9uence or 

.. t move from • to f 
•/r move one man on • the roll r separated by commas or spaces and ending with a newline. 

Available abbteviations are 

Sun Release 1.1 Last change: 14 March 1984 3 



BACKGAMMON ( 6) GAMES AND DEMOS 

FILES 

BUGS 

4 

a-fl-n means a-fl,fl-n 

a/rlrZ means a/rl,a/rZ 

Use 'b' for bar and 'h' for home, or O or 25 as appropriate. 

/usr/games/teacbgammon rules and tutorial 
/etc/termcap terminal capabilities 

Backgammon 'a strategy needs much work. 

Last change: 14 March 1984 
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BANNER(6) GAMES AND DEMOS BANNER(6) 

NAME 
banner - print large banner on printer 

SYNOPSIS 
/uer/game./banner ( -wn J message ... 

DESCRIPTION 

BUGS 

Banner prints a large, high quality banner on the standard output. If the message is omitted, it 
prompts .for and reads one line of its standard input. If -w is given, the output is scrunched 
down from a width of 132 to n , suitable for a narrow terminal. II n is omitted, it defaults to 80. 

The output should be printed on a hard-copy device, up to 132 columns wide, with no breaks 
between the pages. The volume is enough that you want a printer or a fast hardcopy terminal, 
but ii you are patient, a decwriter or other 300 baud terminal will do. 

Several ASCil characters are not deftned, notably <, >, (, ), \, ·, ..J {, }, I, and -. Also, the 
characters ", ', and & are funny looking (but in a useful way.) 

The -w option is implemented by skipping some rows and columns. The smaller it gets, the 
grainier the output. Sometimes it runs letters together. 

Sun Release 1.1 Last change: 24 October 1983 5 



BCD(6) GAMES AND DEMOS 

NAME 
bed - convert to antique media 

SYNOPSIS 
/uar/gamea/bcd text 

DESCRIPTION 
Bed converts the literal te:tl into a form familiar to old-timers. 

SEE ALSO 
dd(l) 

6 Last change: 1 February 1983 

BCD(6) 

0 

0 

0 
Sun Release 1.1 



0 

0 

0 

BDEMOS(6) GAMES AND DEMOS BDEMOS(6) 

NAME 
bdemos - demonstrate Sun Monochrome Bitmap Display 

SYNOPSIS 
/uar /demo/bb..U. · 
/uar/demo/bbounce 
/uar /demo/bdemoa 
/uar/demo/bJump 
/uar/demo/bphoto jiJe 
/uar /demo/brotcube 

DESCRIPTION 
Bdemo• is a collection of simple demonstration programs tor the Sun Monochrome Bitmap 
Display. Each program is briefty described below. Unless otherwise noted, each program should 
be terminated by typing the appropriate key (usually DELETE or AC) to generate an interrupt sig
nal. 

bballa 

bbounce 
bdemoa 

colliding balls demo 

bouncing square demo 

a collectiotl of demos 

This program has a menu tor selection of several different demos. After typing a key 
to select a particular demo, the user may type AC to get back the menu. Type 'q' to 
quit. 

bJump simulated jump to hyperspace 

bphoto jiJe 
dither monochrome image jiJe to bitmap display 

~ 

Image ftles suitable for display by this program are in / u.r/ demo/ bwpi:,. 

brotcube black and white spinning cube 

FILES 
/usr / demo/bwpix 

SEE ALSO 
draw(6) 

Sun Release 1.1 Last change: 13 March 1984 7 



BOGGLE(6) GAMES AND DEMOS BOGGLE(6) 

NAME 
boggle - play the game of boggle 

SYNOPSIS 
/uar/gama/boggle I+ 11 ++ I 

DESCRIPTION 

8 

This program is intended for people wishing to sharpen their skills at Boggle (TM Parker Bros.). 
If you invoke the program with 4 arguments of 4 letters each, ( e.g. "boggle appl eple moth 
erhd") the program forms the obvious Boggle grid and lists all the words from /uar/dlct/worda 
found therein. Ir you invoke the program without arguments, it will generate a board for you, let 
you enter words for 3 minutes, and then tell you how well you did relative to /uar/dlct/word•. 

The object of Boggle is to find, within 3 minutes, as many words as possible in a 4 by 4 grid of 
letters. Words may be formed from any sequence of 3 or more adjacent letters in the grid. The 
letters may join horizontally, vertically, or diagonally. However, no position in the grid may be 
used more than once within any one word. In competitive play amongst humans, each player is 
given credit for those of his words which no other player has found. 

In interactive play, enter your words separated by spaces, tabs, or newlines. A bell will ring when 
there is 2:00, 1:00, 0:10, 0:02, 0:01, and 0:00 time left. You may complete any word started before 
the expiration of time. You can surrender before time is up by hitting 'break'. While entering 
words, your erase character is only effective within the current word and your line kill character is 
ignored. 

Advanced players may wish to invoke the program with 1 or 2 + 's as the first argument. The 
first + removes the restriction that positions can only be used once in each word. The second + 
causes a position to be considered adjacent to itself as well as its (up to) 8 neighbors. 

Last change: 1 February 1983 Sun Release 1.1 
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BSUNCUBE ( 6) GAMES AND DEMOS BS UN CUBE ( 6) 

NAME 
bsuncube - view 3-D Sun logo 

SYNOPSIS 
/u1r/derDo/b1uncube 

DESCRIPTION 
Bsuncube allows the user to view a cube from various positions with hidden faces removed. The 
faces of the cube consist of the Sun logo. The viewing position is selected using the mouse. Using 
the SunCore Graphics Package, a 3-D projection is drawn on the Sun Monochrome Bitmap 
Display. 

'fbe program operates in two modes: DisplayObject mode and SelectView mode. The program 
starts in DisplayObject mode. 

DllplayObJect: The cube is displayed in 3-D perspective with bidden faces removed. Type "q" 
while in this mode to exit the program. Hit mouse button 3 to switch to SelectView mode. 

SelectVlew: Schematic projections of the outline of the cube are shown and the mouse is used to 
select a viewing position. Use button 1 to set x and button 2 to set y in the Front View. Use 
button 2 to set z in the Top View. Hit button 3 to switch to DisplayObject mode. 

The view shown in DisplayObject mode is drawn using the conventions that the viewer is always 
looking from the viewing position toward the center of the cube and that the positive y axis on 
the screen is the projection of the positive y axis in 3-D cube coordinates. 

Sun Release 1.1 Last change: 11 January 1984 9 



CANFIELD ( 6) GAMES AND DEMOS CANFIELD ( 6) 

NAME 
canfield, cfscores - the solitaire card game canfield 

SYNOPSIS 
/usr / games/ canfleld 
/usr /games/ cfscoru 

DESCRIPTION 
If you have never played solitaire before, it is recommended that you consult a solitaire instruc
tion book. In Canfield, tableau cards may be built on each other downward in alternate colors. An 
entire pile must be moved as a unit in building. Top cards of the piles are available to be able to 
be played on foundations, but never into empty spaces. 

Spaces must be filled from the stock. The top card of the stock also is available to be played on 
foundations or built on tableau piles. After the stock is exhausted, tableau spaces may be filled 
from the talon and the player may keep them open until he wishes to use them. 

Cards are dealt from the hand to the talon by threes and this repeats until there are no more 
cards in the hand or the player quits. To have cards dealt onto the talon the player types 'ht' for 
his move. Foundation base cards are also automatically moved to the foundation when they 
become available. 

The command 'c' causes canfield to maintain card counting statistics on the bottom of the screen. 
When properly used this can greatly increase ones chances of winning. 

The rules for betting are somewhat less strict than those used in the official version of the game. 
The initial deal costs $13. You may quit at this point or inspect the game. Inspection costs $13 
and allows you to make as many moves as is possible without moving any cards from your hand 
to the talon. (the initial deal places three cards on the talon; if all these cards are used, three 
more are made available.) Finally, if the game seems interesting, you must pay the final install
ment of $26. At this point you are credited at the rate of $5 for each card on the foundation; as 

0 

the game progresses you are credited with $5 for each card that is moved to the foundation. Each o 
run through the hand after the first costs $5. The card counting feature costs $1 for each unk-
nown card that is identified. If the information is toggled on, you are only charged for cards that 

FILES 

BUGS 

10 

became visible since it was last turned on. Thus the maximum cost of information is $34. Play-
ing time is charged at a rate of U per minute. 

With no arguments, the program cfscores prints out the current status of your canfield account. 
If a user name is specified, it prints out the status of their canfietd account. If the -a flag is 
specified, it prints out the canfield accounts for all users that have played the game since the 
database was set up. 

/usr/games/canfleld the game itself 
/usr/games/cfscores the database printer 
/usr/games/lib/cfscores the database of scores 

It is impossible to cheat. 

Last change: 24 October 1983 Sun Release 1.1 
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CHASE(6) GAMES AND DEMOS CHASE(6) 

NAME 
chue - Try to escape to killer robots 

SYNOPSIS 
/uar/1am•/chue ( nro6ol1 J ( nJence, I 

DESCRIPTION 
The object of the 1ame chase is to move around inside of the box on the screen without getting 
eaten by the robots chuin1 and without runnin1 into anything. 

If a robot runs into ·another robot while chuin1 you, they craah and leave a junk heap. If a robot 
runs into a fence, it is destroyed. 

If you can su"ive until all the robots are destroyed, you have won! 

If you do not 1pecify either nro6ol1 or nfence,, chase will prompt you for them. 

Sua Releue 1.1 Last change: 1 April 1981 11 



CHING{6) GAMES AND DEMOS CIUNG(6) 

NAME 
ching - the book or changes and other cookies 

SYNOPSIS 
/u•r/sama/chlng f hexagram J 

DESCRIPTION 
The / Ching or Book of Change, is an ancient Chinese oracle that has been in use for centuries as 
a source or wisdom and advice. 

The text of the oracle (as it is sometimes known) consists or sixty-four Aezagram,, each symbol
ized by a particular arrangement or six straight (-) and broken (- -) lines. These lines have 
values ranging from six through nine, with the even values indicating the broken lines. 

Each hexagram consists or two major sections. The Judgement relates specifically to the matter 
at hand (E.g., "It furthers one· to have somewhere to go.") while the Image describes the general 
attributes or the hexagram and how they apply to one's own lire ("Thus the superior man makes 
himself strong and untiring."). 

When any or the lines has the value six or nine, it is a moving tine; ror any such line there is an 
appended judgement which becomes significant. Furthermore, the moving lines are inherently 
unstable and change into their opposites; a second hexagram (and thus an additional judgement) 
i11 formed. 

Normally, one consults the oracle by fixing the desired question firmly in mind and then casting a 
set or changes (lines) using yarrow-stalks or tossed coins. The resulting hexagram will be the 
answer to the question. · 

Using an algorithm suggested by S. C. Johnson, the UNIX oracle simply reads a question from the 
standard input (up to an EOF) and hashes the individual characters in combination with the time 
or day, process id ancf any other magic numbers which happen to be lying around the system. 

0 

The resulting value is used as the seed or a random number generator which drives a simulated o 
coin-toss divination. The answer is then piped through nroff for formatting and will appear on 
the standard output. 

Fqr those who wish to remain steadfast in the old traditions, the oracle will also accept the results 
ol a personal divination using, for example, coins. To do this, cast the change and then type the 
resulting line values as an argument. 

The impatient modern may prefer to settle for Chinese cookies; try /ortune(6). 

SEE ALSO 
It furthers one to see the great man. 

DIAGNOSTICS 

BUGS 

12 

The great prince issues commands, 
Founds states, vests families with fiefs. 
Inferior people should not be employed. 

Waiting in the mud 
Brings about the arrival ot the enemy. 

Ir one is not extremely careful, 
Somebody may come up from behind and strike him. 
Misfortune. 

Last change: 13 March 1984 Sun Release 1.1 
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COLORDEMOS ( 6) GAMES AND DEMOS COLORDEMOS ( 6) 

NAME 
colordemoa - demonstrate Sun Color Graphics Display 

SYNOPSIS 
/u•r/demo/cbaU. 
/u•r /demo/cdraw 
/uar/demo/cphot.o file 
/u•r /demo/cplpu · 
/u•r/demo/c•howmap file 
/uar/demo/c•now 
/u•r/demo/c•uncube 
/u•r /demo/c•unlop 
/uar/demo/cvlal 

DESCRIPTION 

FILES 

Colortlemo, is a collection of simple demonstration programs for the Sun Color Graphics Display. 
Each program is briefty described below. To exit each pro1ram, send an intenupt sipal by typ
ing the appropriate key (usually CONTROL c). 

cbaU. colliding balls on color display 

cdraw draw on the color display; see draw(6) for an explanation or how to use cdraw. 

cphot.o file 

cplpa 

display dithered color file on co.or display. Files suitable for display are in 
/ u,r/ demo/ colorpi:r. 

colliding pipes on color display 

uhowmap file .. _ 
diaplay m~,. Filn auitable for diaplay are in /u,r/demo/1egment1. 

unow color kaleidoacope 
...... -. 

u11nc11be multicolored Sun 1010 

uunlop ahadtd Su~ 1010 

cvlll color viii layout demo 

/uar /demo/colorpix 
/utr /demo/ae1menta 
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CRIBBAGE(6) GAMES AND DEMOS CRIBBAGE( 6,) 

NAME 
cribbage - the card game cribbage 

SYNOPSIS 
/uer/gamea/crlbbage 1-req I name ... 

DESCRIPTION 
Cri6bage plays the card game cribbage, with cri6bage playing one hand and the user the other. 
Cri6bage initially asks the user it the rules of the game are needed - it so, cribbage displays the 
appropriate section from According to Hoyle with more(l). 

OPTIONS 
-e Provide an explanation or the correct score when the player makes mistakes scoring his 

hand or crib. This is especially useful for beginning players. 

-q Print a shorter form of all messages - this is only recommended for users who have 
played the game without specifying this option. 

-r Instead or asking the player to cut the deck, cribbage will randomly cut the deck. 

PLAYING CRIBBAGE 
Cribbage first asks the player whether he wishes to play a short game ("once around", to 61) or a 
long game ("twice around", to 121). A response of 's' results in a short game, any other response 
plays a long game. 

At the start of the fi;;t game, cribbage asks the player to cut the deck to determine who gets the 
first crib. The user should respond with a number between O and 51, indicating how many cards 
down the deck is to be cut. The player who cuts the lower ranked card gets the first crib. If 
more than one game is played, the loser or the previous game gets the first crib in the current 
game. 

For each hand, cri6boge first prints the player's hand, whose crib it is, and then asks the player to 
discard two cards into the crib. The cards are prompted for one per line, and are typed as 
explained below. 

After discarding, cribbage cuts the deck (it it is the player's crib) or asks the player to cut the 
deck (if it's its crib); in the later case, the appropriate response is a number from O to 39 indicat,. 
ing bow tar down the remaining 40 cards are to be cut. 

After cutting the deck, play starts with the non-dealer (the person who doesn't have the crib) 
leading the first card"·· Play continues, as per cribbage, until all cards are exhausted. Cri6bage 
keeps track of the scoring of all points and the total of the cards on the table. 

After play, the hands are scored. Cribbage requests the player to score his hand (and the crib, it 
it is his) by printing out the appropriate cards (and the cut card enclosed in brackets). Play con
tinues until one player reaches the game limit {61 or 121). 

A carriage return when a numeric input is expected is equivalent to typing the lowest legal value; 
when cutting the deck this is equivalent to choosing the top card. 

SPECIFYING CARDS 

14 

Cards are specified as rank followed by Buit. The ranks may be specified as one of a, I, 3, 4, &, 
e, '1, 8, 9, t, J, q, and k, or alternatively, one of ace, two, three, four, ftve, ab:, seven, eight, 
nine, ten, Jack, queen, and king. Suits may be specified as a, h, d, and c, or alternatively as 
spades, hearts, diamonds, and clubs. A card may be specified as rank Buit, or rank ot Buit. 
If the single letter rank and Buit designations are used, the space separating the Buit and rank may 
be left out. Also, it only one card or the desired rank is playable, typing the rank is sufficient. 
For example, it your band was Zh, 4d, 5c, Oh, Jc, kd and you wanted to discard the king of dia
monds, you could type any or k, king, kd, k d, k of d, king d, king of d, k diamonds, 
k of diamonds, king diamonds, or king of diamonds. 
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CRIBBAGE(6) GAMES AND DEMOS CRIBBAGE(6) 

0 FILES 
/usr / games/cribbage 

0 

0 
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DRAW(6) GAMES AND DEMOS DRAW(6) 

NAME 
draw - interactive graphics drawing 

SYNOPSIS 
/usr /demo/bdraw 
/usr /demo/cdraw 

DESCRIPTION 

16 

The draw programs are menu-driven programs which use the mouse, keyboard, bitmap display 
~nd optionally the color display to draw objects, drag them around, save them on disk, and so on. 
lfdraw is the draw program for the black and white display and cdraw is the program for driving 
tre color display. . • 

]lie main menu items. are selec~ed by moving the mouse cur~or and pressing the left mouse but,. 
ton. To redraw the display, pomt at the left edge ot the main menu box and press the left but,. 
ton. The main menu items are: 

~\SW Seg xlate 
•· Open a new translatable segment. A segment is a collection ot attributes and primi

tives (lines, text, polygons, etc.). A translatable segment may subsequently be posi
tioned: 

New Seg xform 
Open a new transformable segment. A transformable segment may subsequently be 
rotated, scaled, or positioned. 

Delete Seg 

Lines 

To delete a segment, point at any primitive in the segment and press the left button. 

To add line primitives to the currently open segment, position cursor, press the left 
button, ... press right button to quit. 

; 
Polygon To add a polygon primitive to the currently open segment, position the cursor, press 

the left button, ••• press the right button to terminate the boundary definition. 
Polygons are filled with the current 611 at.tribute. 

Raster To add a raster primitive to the currently open segment, position the cursor, press the 
left button to reposition the box, adjust the box by moving the mouse, press the right 
button to create the raster primitive comprising the boxed bitmap. A 'rasterfile' is 
also created on disk tor hardcopy purposes (see /uer/include/raeterftle.h). This 
'raster6le' file may be spooled to a Versatec printer/plotter for hardcopy after exiting 
from the draw program. The command to do this is lpr -v raaterflle. 

Text To add a text primitive to the currently open segment, position cursor, press left but,. 
ton, type the text string at the keyboard (back space works), hit return. Text is 
drawn with the current text attributes. 

Marker To add marker primitives to the currently open segment, position cursor, press the left 
button to place marker, ... press the right button to quit. 

Poaltton To position a segment, point at any primitive in the segment, press left button, posi
tion the segment, press right button to quit. 

Rotate To rotate a transformable segment, point at any primitive in the segment, press left 
button, move mouse to rotate, press right button to quit. 

Scale To scale a transformable segment, point at any primitive in the segment, press the left 
button, move mouse to scale in x or y, press right button to quit. 

Attributes 
This item brings up the attribute menu. To select an attribute such as text font, 
region fill texture (color), linestyle, or line width, point at the item and press the left 
button. Point at the left edge of the menu box to quit. 
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DRAW(6) GAMES AND DEMOS DRAW(6) 

BUGS 

Save 8• To save a segment on a disk file, point at the segment, preM the left button, type the 
disk file name, hit return. 

R•tores• 
To restore a previously saved segment from disk, type file name, hit return. 

Exit . Exit the draw program. 

Ruten and raster text do not scale or rotate. It segments completely overlap, only the last one 
drawn may be picked by pointing with the mouse. This also applies to the menu segments! 
Therefore, don't cover them up with polygons. If the draw program is interrupted (del key) the 
'reset' command must be given to turn keyboard echo back on and to reset -cbreak. Therefore, 
use the Exit item in the main menu to exit the program. 
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NAME 
fish - play "Go Fish" 

SYNOPSIS 
/u1r/gamea/ft1h 

DESCRIPTION 

18 

Fieh plays the game of "Go Fish", a children's card game. The object is to accumulate 'books' of 
4 cards with the same face value. The players alternate turns; each turn begins with one player 
selecting a card from his hand, and asking the other player for all cards of that face value. Ir the 
other player has one or more cards of that face value in his hand, he gives them to the first 
player, and the first player makes another request. Eventually, the first player asks for a card 
which is not in the second player's hand: be replies 'GO FISH!' The first player then draws a card 
from the 'pool' of undealt cards. If this is the card he had last requested, he draws again. When 
a book is made, either through drawing or requesting, the cards are laid down and no further 
action takes place with that face value. 

To play the computer, simplj make guesses by typiag a, 2, 3, 4, 5, 6, 7, 8, 9, 10, j, q, or k when 
asked. Hitting return gives you information about the size of my hand and the pool, and tells you 
about my books. Saying 'p' as a first guess puts you into 'pro' level; the default is pretty dumb. 
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FORTUNE(6) GAMES AND DEMOS FORTUNE(6) 

NAME 
fortune - print a random, hopefully interesting, adage 

SYNOPSIS 
/uar/gam•/fortu.n• ( - J ( -walao J 

DESCRIPTION 

FILES 

Fortune with no arguments prints out a random adage. The flags mean: 

-w Waits before termination for an amount of time calculated from the number of characters in 
the message. Thia is useful if it is executed as part of the logout procedure to guarantee 
that the message can be read before the screen is cleared. 

-a Short me1111ages only. 

-1 Long me1111ages only. 

-o Choose from an alternate list of adages, often used for potentially offensive ones. 

-a Chooee from either lilt of adages. 

/usr / games/lib /fortunea.dat 
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NAME 
hangman - Computer version of the game hangman 

SYNOPSIS 
/uar /games/hangman 

DESCRIPTION 

FILES 

20 

lp hangman, the computer picks a word from the on-line word list and you must try to guess it. 
The computer keeps track of which letters have been guessed and how many wrong guesses you 
have made on the screen in a graphic fashion. 

/usr/dict/words On-line word list 
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MILLE(6) GAMES AND DEMOS Mll,LE( 6) 

NAME 
mille - play Mille Bornes 

SYNOPSIS 
/uar /games/ mllle ( &le ) 

DESCRIPTION 
Mille plays a tw~handed game reminiscent of the Parker Brother's game of Mille Bornes with 
you. The rules are described below. If a file name is given on the command line, the game saved 
in that &le is started. 

When a game is started up, the bottom of the score window will contain a list of commands. 
They are: 

R Pick a card from the deck. This card is placed in the 1P' slot in your hand. 

D Discard a card from your hand. To indicate which card, type the number of the card in 
the band (or "P" for the just-picked card) followed by a caniage-return or space. The 
carriage-return or space is required to allow recovery from typos which can be very 
expensive, lik~ discarding safeties. 

U Use a card. The card is again indicated by its number, followed by a carriage-return or 
space. 

0 Toggle orderin1 the band. By default oft, if turned on it will sort the cards in your band 
appropriately. This is not recommended for the impatient on slow terminals. 

Q Quit the game. This will ask for confirmation, just to be sure. Hitting <DELETE> (or 
<RUBOUT>) is equivalent. · 

s 

R 

Save the game· in a file. If the game was started from a &le, you will be given an oppor
tunity to save it on the same file. If you don't wish to, or you did not start from a &le, 
you will be asked for the &le name. Ir you type a carriage-return without a name, the 
save will be terminated and the game resumed. 

Redraw the screen from scratch. The command ·L (control 1L ') will also work. 

W Toggle window type. This switches the score window between the startup window (with 
all the command names) and the end-of-game window. Using the end-of-game window 
saves time by eliminatil)g the switch at the end of the game to show the final score. 
Recommended ror hackers and other miscreants. 

Ir you make II mia!~e, an error tn~ssa1e will be printed on the last line of the score window, and 
a bell will beep. · 

At the end or eacb ~and or game, you will be asked if you wish to play another. Ir not, it will ask 
you if you want to save the game. If you do, and the save is unsuccessful, play will be resumed 
u if you had said you wanted to play another hand/game. This allows you to use the "S" com
mand to reattempt the ,ave. (The game itself is a product of Parker Brothers, Inc.) 

SEE ALSO 
cunes(3X) 

CARDS 
Here is some useful information. The number in brackets after the card name is the number of 
that card in the deck: ·· 
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RULES 

22 

Hazard 

Out or Gas (21 
Flat Tire 121 
Accident (21 
Stop (41 
Speed Limit (3J 

Repair 

Gasoline (6J 
Spare Tire l6J 
Repairs (6J 
Go (14J 
End or Limit (6J 

Safety 

Extra Tank (lJ 
Puncture Proor Ill 
Driving Ace (lJ 
Right or Way (lJ 

25 - (10), 50 - (lOJ, 75 - (lOJ, 100 - (12J, 200 - (4) 

Object: The point or game is to get a total or 5000 points in several hands. Each hand is a race 
to put down exactly 700 miles berore your opponent does. Beyond the points gained by putting 
down milestones, there are several other ways or making points. 

Overview: The game is played with a deck of 101 cards. Dietance cards represent a number of 
miles traveled. They come in denominations ot 25, 50, 75, 100, and 200. When one is played, it 
adds that many miles to the player's trip 110 rar this hand. Hazard cards are used to prevent your 
opponent from putting down Distance cards. With the exception of the tpeed limit card, they can 
only be played ir your opponent has a Go card on top or the Battle pile. The cards are Out of 
Ga,, Accident, Flat Tire, Speed Limit, and Stop. Remed11 cards 8x problems caused by Hazard 
cards played on you by your opponent. The cards are Ga,oline, Repair,, Spare Tire, End of 
Limit, and Go. Safet11 cards prevent your opponent from putting specific Hazard cards on you in 
the 6nt place. They are Eztra Tank, Driving Ace, Puncture Proof, and Rigllt of Wa11, and there 
are only one or each in the deck. 

Board La7out: The board is split into several areas. From top to bottom, they are: SAFETY 
AREA (unlabeled): This is where the safeties will be placed as they are played. BAND: These 
are the cards in your band. BATTLE: This is the Battle pile. All the Hazard and Remedy 
Cards are played here, except the Speed Limit and End of Limit cards. Only the top card is 
displayed, as it is the only effective one. SPEED: The Speed pile. The Speed Limit and End of 
Limit cards are played here to 'control the speed at which the player is allowed to put down miles. 
MD.,EAGE: Mile1 are placed here. The total or the numbers shown here is the distance traveled 
so far. 

Pla7: The first pick alternat~ between the two players. Each turn usuafly starts with a pick 
from the deck. The player then plays a card, or if this is not possible or desirable, discards one. 
Normally, a play or discard ot a single card constitutes a tum. If the card played is a safety, 
however, the sam~ player takes another tum immediately. 

This repeats until one ot the players reaches 700 points or the deck runs out. It someone reaches 
700, they have the option of going for an Ezten,ion, which means that the play continues until 
someone reaches 1000 miles. 

Haaard and Reined7 Carda: Hazard Cards are played on your opponent's Battle and Speed 
piles. Remedy Cards are used ror undoing the effects ot your opponent's nastyne811. 

Go (Green Light) must be the top card on your Battle pile tor you to ptay any mileage, unless 
you have played the Right of Wa11 card (see below). 

Stop is played on your opponent's Go card to prevent them from playing mileage until they 
play a Go card. 

Speed Llmlt is pla.y.ed on your opponent's Speed pile. Until they pb;y an End of Limit they 
can only play 25 or 50 mile cards, presuming their Go card allows them to do even that. 

End of Llmlt is played on your Speed pile to nulliry a Speed Limit played by your opponent. 
Out of Ga• is played on your opponent's Go card. They must then play a Ga,oline card, and 

then a Go card berore they can play any more mileage. 
Flat Tire is played on your opponent's Go card. They rnust then play a Spare Tire card, and 
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MILLE(6) GAMES AND DEMOS MILLE( 6) 

then a Go card before they can play any more mileage. 
Accident is played on your opponent's Go card. They must then play a Repairs card, and 

then a Go card before they can play any more mileage. 

-,atety Card•: Safety cards prevent your opponent from playing the corresponding Hazard cards 
on you for the rest or the hand. It cancels an attack in progress, and always entitles the player to 
an e~tra turn. 

Rlsht of Way prevents your opponent from playing both Stop and Speed Limit cards on you. 
ft also acts as a permanent Go card for the rest of the hand, so you can play mileage as long as 
i~ere is not a Hazard card on top of your Battle pile. In this case only, your opponent can play 
ffazard cards directly on a Remedy card besides a Go card. 
, Extra Tank When played, your opponent cannot play an Out of Gas on your Battle Pile. 
' Puncture Proof When played, your opponent cannot play a Flat Tire on your Battle Pile. 

Drlvlna Ace When played, your opponent cannot play an Accident on your Battle Pile. 

Dlatance Card•: Distance cards are played when you have a Go card on your Battle pile, or a 
Right of :Way in your Safety area and are not stopped by a Hazard Card. They can be played in 
any combination that·totals exactly 700 miles, except that you cannot play more than two JWO 
mile card, in one hand. A hand ends whenever one player gets exactly 700 miles or the deck runs 
out. In that caae, play continues until neither someone reaches 700, or neither player can use any 
cards in their hand. Ir the trip is completed after the deck runs out, this is called Delayed Action. 

Coup Fouri: This is a French rencing term for a counter-thrust move as part of a parry to an 
opponents attack. In Mille Bornes, it is used as follows: Ir an opponent plays a Hazard card, and 
you have the corresponding Safety in your hand, you play it immediately, even before you draw. 
This immediately removes the Hazard card from your Battle pile, and protects you from that card 
for the rest of the game. This gives you more points (see "Scoring" below). 

Scoring: Scores are totaled at the end of each hand, whether or not anyone completed .the trip. 
The terms used in the Score window have the following meanings: 

Mlleatonea Played: Each player scores as many miles as they played before the trip ended. 
Each Safety: 100 points for each safety in the Safety area. 
All 4 Safeties: 300 points if all four safeties are played. 
Each Coup Four-': 300 points for each Coup Foure accomplished. 

The following bonus ;~ores can apply only to the winning player. 
Trip Completed: 400 points bonus for completing the trip to 700 or 1000. 
Safe Trip: 300 points bonus for completing the trip without using any 200 mile cards. 
Delayed Action: 300 points bonus for finishing after the deck was exhausted. 
Exten•lon: 200 points bonus for completing a 1000 mile trip. 
Shut-Out: 500 points bonpe for completing the trip before your opponent played any mileage 

cards. 1 • 

Runnini totals are aleo kept tU tbl, c11rrent score tor:each player for the hand (Hand Total), the 
game (Overall Total), ,and n1amber of games won (Gamea). 
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NAME 
monop - Monopoly game 

SYNOPSIS 
/usr/games/monop ( file I 

DESCRIPTION 

24 

Monop is reminiscent or the Parker Brother's game Monopoly, and monitors a game between 1 to 
g users. It is assumed that the rules or Monopoly are known. The game follows the standard 
rules, with the exception that, if a property would go up for auction and there are only two sol
vent players, no auction is held and the property remains unowned. 

The game, in effect, lends the player money, so it is possible to buy something which you cannot 
afford. However, as !IOOD as a person goes into debt, he must "fix the problem", i.e., make him
self solvent, before play can continue. It this is not possible, the player's property reverts to his 
debtee, either a player or the bank. A player can resign at any time to any person or the bank, 
wl!ich puts the property back on the board, unowned. 

Any time that the response to a question is a ,tring, e.g., a name, place or person, you can type 
'?' to get a list or valid answers. It is not possible to input a negative number, nor is it ever 
necessary. 

A Summar11 of Commands; 

quit: 

print: 

quit game: This allows you to quit the game. It asks you if you're sure. 

print board: This prints out the current board. The columns have the following mean
ings (column headings are the same for the where, own holdlnp, and holdlnp 
commands): 

Name The first ten characters of the name of the square 

Own The number of the owner or the property. 

Price The cost or the property (if any) 

Mg This field has a••• in it if the property is mortgaged 

'* If the property is a Utility or Railroad, this is the number of such owned by 
the owner. If the property is land, this is the number of houses on it. 

Rent Current rent on the property. If it is not owned, there is no rent. 

where: where players are: Tells you where all the players are. A '*' indicates the current 
player. 

own holdings: 
List your own holdings, i.e., money, get-outrof-jail-free cards, and property. 

holdings: holdings list: Look at anyone's holdings. It will ask you whose holdings you wish to 
look at. When you are finished, type "done". 

shell: shell escape: Escape to a shell. When the shell dies, the program continues where you 
left off. 

mortgage: 
mortgage property: Sets up a list of mortgageable property, and asks which you wish 
to mortgage. 

unmortgage: 
unmortgage property: Unmortgage mortgaged property. 

bu7: buy houses: Sets up a list of monopolies on which you can buy houses. If there is 
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MONOP(6) 

FILES 

card: 

pay: 

trade: 

rulp: 

1ave: 

reatore: 

roll: 

GAMES AND DEMOS MONOP(6) 

more than one, it asks you which you want to buy for. It then asks you bow many for 
each piece of property, giving the current amount in parentheses after the property 
name. If you build in an unbalanced manner (a disparity of more than one house 
within the same monopoly), it ub you to re-input things. 

sell houses: Sets up a list of monopolies from which you can sell houses. it operates in 
an analogous manner to 6u11 

card for jail: Use a get-out-of-jail-tree card to get out of jail. It you're not in jail, or 
you don't have one, it tells you so. 

pay for jati: Pay $50 to get out of jail, from whence you are put on Just Visiting. 
Difficult to do if you're not there. 

This atlows you to trade with another player. It asks you whom you wish to trade 
with, and then asks you what each wishes to give up. You can get a summary at the 
end, and, in all caaes, it asks for confirmation of the trade before doing it. 

Resign to another player or the bant. If you resign to the bank, all property reverts 
to its virgin state, and get-out-of-jail tree cards revert to the deck. 

save game:·save the current game in a file for later play. You can continue play after 
saving, either by adding the file in which you saved tlie game after the monop com
mand, or by using the reBtore command (see below). It will ask you which file you 
wish to save it in, and, if the file exists, confirm that you wish to overwrite it. 

restore game: Read in a previously saved game from a file. It leaves the &le intact. 

Roll the dice and move forward to your new location. If you simply bit the 
<RETURN> key instead or a command, it is the same as typing roll. 

/usr/games/lib/cards.pck Chance and Community Chest cards 

BUGS 
No command can be given an argument instead or a response to a query. 
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NAME 
number - convert Arabic numerals to English 

SYNOPSIS 
/uar /gam•/number 

DESCRIPTION 
Number copies the standard input to the standard output, changing each decimal number to a 
fully spelled out venion. 
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QUIZ(6) GAMES AND DEMOS QUIZ(6) 

NAME 
quiz - test your knowledge 

SYNOPSIS 
/uar/gam•/qula ( -l 6le J ( -t J ( category! category2 J 

DESCRIPTION 

FILES 

BUGS 

Quiz gives associative knowledge tests on various subjects. It asks items chosen from categoryl 
and expects answers from categoryt. If no categories are specified, quiz gives instructions and lists 
the available categories. 

Quiz tells a conect answer whenever you type a bare newline. At the end of input, upon inter
rupt, or when questions run out, quiz reports a score and terminates. 

The -t flag speciftes 'tutorial' mode, where missed questions are repeated later, and material is 
gradually introduced u you learn. 

The -l llag causes the· named file to be substituted tor the default index file. The lines of these 
Olea have the syntax: 

line - category newline I category ':' line 
category - alternate I category 'I' alternate 
alternate - empty I alternate primary 
primary - character I '(' category ')' I option 
option - '{' category '}' 

The fint category on: each line of an index file names an information file. The rema1D1ng 
categories specify the order and contents of the data in each line of the information file. Informa
tion files have the same syntax. Bacblash '\' is used as with sh(l) to quote syntactically 
sipiftcant characters or to insert transparent newlines into a line. When either a question or its 
answer is empty, quiz will refrain from asking it. 

/usr/1ames/qui1.k/*. 

The construct 'al ab' doesn't work in an information file. Use 'a{b}'. 
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NAME 
rain - animated raindrops display 

SYNOPSIS 
/usr/games/rain 

DESCRIPTION 

FILES 

28 

Rain's display is modeled after the VAX/VMS program of the same name. The terminal bas to 
be set for 9600 baud to obtain the proper effect. 

As with all progranili that use termcap, the TERM environment variable must be set (and 
exported) to the type of the terminal being used. 

/etc/termcap 
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NAME 
sail - multi-user wooden ships and iron men 

SYNOPSIS 
••ll ( -x J ( num J 

DESCRIPTION 
Sail ia a computer version of Avalon Hill'• game of fighting sail originally developed by S. Craig 
Taylor. 

NOTES 
Sail is really two programs in one. Each player keeps track of his own ship plus a DRIVER pro
aram is execl'd (by the first player) to keep track of the computer's ships. 

The player is given the first available ship in a scenario and the computer takes the rest. Obvi
ously the more ships in your game, the lon1er the DRIVER will take to move them. If additional 
players join the 1ame, they will be given ships and the DRIVER will have less work to do. 

msTORICAL INFO 
Old Square Ri11er's were very maneuverable ships capable of intricate sailing. Their one main 
disadvantage was being unable to sail very close to the wind. The design or wooden ship allowed 
only for the guns to bear to the left and right sides. A few guns of small aspect (usually 6 or 9 
pounders) could point forward, but their elect would be small compared to a 68 gun broadside of 
24 pounders. The guns bear approximately like 10: 

\ 
b-----

-0 
\ 
\ 
\ up to a range of ten (for round shot) 

\ 

\ 
:11 
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An interesting phenomenon occurred when a broadside could fire down the length of an enemy 
ship. The shot tended to bounce along the deck and did several times more damage. This o· 
phenomenon was called a rake. It happened that a stern rake (firing from the stern to the bow) 
occasioned more damage than a bow rake, so that was the most desirable. 

\ 
b------

-0 
\ 
\ Oa - Stern rake! 
\ 
\ 
\ 
\ 
\ 

Most ships were equipped with Carronades which were very large, close range cannons. The car
ronades have a range of two in this game and can considerably add to your fire-power when they 
come to bear. If the distance to the target ship is greater than 6, the guns can only fire at the 
rigging. A ship's guns could fire a variety of ammunition. For example: 

ROUND 
Range of 10. Good for hull or rigging hits. 

DOUBLE 
Range of 1. Extra good for hull or rigging hits. Double takes two turns to load. 

CHAIN 
Range of 3. Excellent for tearing down rigging. Cannot damage hull or guns, though. 

Gli~ 0 
Range of 1. Devastating against enemy crews. 

When a ship has been battered into a hulk (zero hull}, it has no choice but to surrender to the 
firing ship. This ceremony is called 'striking your colours.· A struck ship has a chance of explod
ing or sinking after a while. When a ship surrenders, its point value is given to the aggressor. 
When a ship is captured, twice the point value is awarded the victor. 

Normally, ships sailed. into battle with greatly shortened sail to avoid excessive damage to the 
precious rigging. However, in this game the player can increase to full sails and move much faster 
if he wishes. But, all rigging hits incurred with full sails set are doubled. The direction rose 
displayed on the sample screen gives the maximum speeds possible for a specific ship at all atti
tudes to the win.d. The full sail speeds are in parenthesis. 

Repairs can be made at the slow rate of two (hull, gun, or rigging) hits restored per three turns. 

Ships of class 3 tit greater drift when there is wind at the rate of one 'square· per turn. Ships of 
the Line drift one 'square· every other turn. 

INSTRUCTIONS 

30 

Sail follows the Avalon Hill advanced rules very closely using the optional rules for 'exploding 
ships', 'full sails', and some others. A few unique commands have been added which seemed to be 
helpful on the reduced screen. 'i' is such a command. 

Bo~rding had to go through a major revision. To prevent immediate capture of an unprepared 
crew (fouling is often not reported until after boarding has commenced} the boarded ship 
automatically fights defensively (at a small disadvantage) if no DBP's have been prepared. 
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SA1L(6) GAMES AND DEMOS SAIL ( 6) 

The Order of Play has been eliminated for the player, but the DRIVER still abides by it. 

The commands for the player were designed to be as intelligent as possible to save typing. Some 
of the nuancet I developed should be explained. 

Your prompt 

The otben I will illustrate with examplea. 

move(3, 2): rll /• 3 movements max, of which two 
may be 45' turns. • / 

move(3,'2): lrl /• 3 movements max of "Which two may 
be 45' turns, but the ship must 
move ahead before turnin1 (there 
is a 1011 of headway after 
driftin1) ., 

move(O,'O): r /• You can always make one tum 
even when you can't move straight 

~- ahead.•/ 

If you are arappled, fouled, or out of crew, you cannot move of course. 
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COMMANDS 
•r Fire broadsides if they bear 
'I' Reload 
'm' Move (see above & below) 
'i' Ask lookout for clOBest ship 
'I' Ask lookout for closest enemy ship 
's' Send a message around the fleet 
'b' Attempt to board an enemy ship 
'L' Unload broadsides (to change ammo) 
'B' Recall boarding parties 
'c' Change set of sail 
'r' Repair 
'u' Attempt to unf oul 
'g' Grapple/ungrapple 

•·L· Redraw screen 
'q' Quit 

SCENARIOS 
Ranger vs. Drake: 

Wind from the N, blowing a fresh breeze. 

(a) Ranger 
(b) Drake 

19 gun Sloop (crack crew) (7 pts) 
17 gun Sloop (crack crew) (6 pts) 

The Battle ot Flamborough Head: 
Wind from the S, blowing a fresh breeze. 

SAIL(6) 

This is John Paul Jones' &rst famous battle. Aboard the Bonhomme Richard, he was able to 
overcome the Serapis's greater firepower by quickly boarding her. 

(a) Bonhomme Rich 42 gun Corvette (crack crew) (11 pts) 
(b) Serapis 44·gun Frigate (crack crew) (12 pts) 

Arbuthnot and Des Touchesr 
Wind from the N, blowing a gale. 

(b) America 
(b) Befford 
(b) Adamant 
(b) London 
(b) Royal Oak 
(f) Neptune 
(r) Due Bougogne 
(f) Conquerant 
(f) Provence 
(f) Romulus 

64 gun Ship of the Line (crack crew) (20 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

50 gun Ship of the Line (crack crew) (17 pts) 
98 gun 3 Decker SOL (crack crew) (28 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

74 gun Ship or the Line (average crew) (24 pts) 
80 gun 3 Decker SOL (average crew) (27 pts) 

74 gun Ship of the Line (average crew) (24 pts) 
64 gun Ship or the Line (average crew) (18 pts) 
44 gun Ship of the Line (average crew) (10 pts) 

Suffren and Hughes: 

32 

Wind from the S, blowing a fresh breeze. 

(b) Monmouth 
(b) Hero 
(b) Isis 
(b) Superb 
{b) Burford 

74 gun Ship of the Line (average crew) (24 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

50 gun Ship of the Line (crack crew) (17 pts) 
74 gun Ship of the Line (crack crew) (27 pts) 
74 gun Ship of the Line (average crew) (24 pts) 
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0 (f) Flamband 50 gun Ship of the Line (average crew) (14 pts) 
(f) Annibal 74 gun Ship of the Line (average crew) (24 pts) 
(f) Severe 64 gun Ship of the Line (average crew) (18 pts) 
(f) Brilliant 80 gun Ship of the Line (crack crew) (31 pts) 
(r) Sphinx 80 gun Ship of the Line (average crew) (27 pt.II) 

Nymphe vs. Cleopatre: 
Wind from the S, blowing a fresh breeze. 

(b) Nymphe 36 gun Frigate (crack crew) (11 pts) 
(r) Cleopatre 36 gun Frigate (average crew) (10 pts) 

Mara vs. Hercule: 
Wind from the S, blowing a fresh breeze. 
(b) Mars 74 gun Ship of the Line (crack crew) (26 pts) 
(f) Hercule 74 gun Ship of the Line (average crew) (23 pts) 

Ambuscade va. Baionnaiae: 
Wind from the N, blowing a fresh breeze. 

(b) Ambuscade 32 gun Frigate (average crew) (9 pts) 
(f) Baionnaiae 24 gun Corvette (average crew) (9 pts) 

Constellation vs. Insurgent: 
Wind from the S, blowing a gale. 

(a) Constellation 38 gun Corvette (elite crew) (17 pts) 
(f) Insurgent 36.gun Corvette (average crew) (11 pts) 

0 Constellation vs. Vengeance: 
Wind from the S, blowing a fresh breeze. 

(a) Constellation 3fJ gun Corvette (elite crew) (17 pts) 
(f) Vengeance 40 gun Fri1ate (average crew) (15 pts) 

The Battle of Lissa: 
Wind from the S, blowing a fresh breeze. 

(b) Amphion 32 gun Frigate (elite crew) (13 pts) 
(b) Active 38 gun Frigate (elite crew) (18 pts) 
(b) Volage 22 gun Frigate (elite crew) (11 pts) 
(b) Cerberus 32 gun Frigate (elite crew) (13 pts) 
(f) Favorite 40 gun Frigate (average crew) (15 pts) 
(f) Flore 40 gun Frigate (average crew) (15 pts) 
(f) Danae 40 gun Frigate (crack crew) (17 pts) 

I 
(f) Bellona 32 gun Frigate (green crew) (9 pts) 
(f) Corona i 40 gun Frigate (green crew) (12 pts) 

l (f) Carolina .. · 32 gun Frigate (green crew) (7 pts) 
'j ... 

Constitution vs. Guerri~re: , 
Wind from the SW, blowing a gale. ' l 

J 

I ( a) Constitution 44 -gun Corvette (elite crew) (24 pts) 
(b) Guerriere 38 gun Frigate (crack crew) (15 pts) 

.j 

1 
United States vs. Macedonian: 

Wind from the S, blowing a fresh breeze. 
I 

0 
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( a) United States 
(b) Macedonian 

44 gun Frigate (elite crew) (24 pts) 
38 gun Frigate (crack crew) (16 pts) 

Constitution vs. Java: 
Wind from the S, blowing a fresh breeze. 

( a) Constitution 
(b) Java 

44 gun Corvette (elite crew) {24 pts) 
38 gun Corvette (crack crew) (19 pts) 

Chesapeake vs. Shannon: 
Wind from the S, blowing a fresh breeze. 

(a) Chesapeake 
(b) Shannon 

38 gun Frigate (average crew) (14 pts) 
38 gun Frigate (elite crew) (17 pts) 

The Battle or Lake Erie: 
Wind from the S, blowing a tight breeze. 

(a) Lawrence 
(a) Niagara 
(b) Lady Prevost 
(b) Detroit 
(b) Q. Charlotte 

20 gun Sloop (crack crew) (9 pts) 
20 gun Sloop (elite crew) (12 pts) 

13 gun Brig (crack crew) (5 pts) 
19 gun Sloop (crack crew) (7 pts) 

17 gun Sloop (crack crew) (6 pts) 

Wasp vs. Reindeer: 
Wind from the S, blowing a light breeze. 

(a) Wasp 
(b) Reindeer 

20 gun Sloop (elite crew) (12 pts) 
18 gun Sloop (elite crew) (9 pts) 

Constitution vs. Cyane and Levant: 
Wind from the S, blowing a moderate breeze. 

( a) Constitution 
(b) Cyane 
(b) Levant 

44 gun Corvette (elite crew) (24 pts) 
24 gun Sloop (crack crew) (11 pts) 
20 gun Sloop (crack crew) (10 pts) 

Pellew vs. Droits de L'Homme: 
Wind from the N, blowing a gale . 

(b) Indefatigable 
(b) Amazon 
(f) Droits L'Hom 

...... 

44 gun Frigate (elite crew) (14 pts) 
36 gun Frigate (crack crew) (14 pts) 
74 gun Ship of the Line (average crew) (24 pts) 

Algeciras: 

34 

Wind from the SW, blowing a moderate breeze. 

(b) Caesar 
(b) Pompee 
(b) Spencer 
(b) Hannibal 
(s) Real-Carlos 
(s) San Fernando 
(s) Argonauta 
(s) San Augustine 
(f) Indomptable 
(f) Desaix 

80 gun Ship of the Line (crack crew) (31 pts) 
74 gun Ship of the Line (crack crew) (27 pts) 

74 gun Ship of the Line (crack crew) (26 pts) 
98 gun 3 Decker SOL (crack crew) (28 pts) 
112 gun 3 Decker SOL (green crew) (27 pts) 

96 gun 3 Decker SOL (green crew) (24 pts) 
80 gun Ship of the Line (green crew) (23 pts) 
74 gun Ship of the Line (green crew) (20 pts) 
80 gun Ship of the Line (average crew) (27 pts) 

74 gun Ship of the Line (average crew) (24 pts) 
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Lake Champlain: 
Wind from the N, blowing a fresh breeze. 

(a) Saratoga 
(a) Eagle 
(a) Ticonderoga 
(a) Preble 
(b) Conftance 
(b) Linnet 
(b) Chubb 

26 gun Sloop (crack crew) (12 pts) 
20 gun Sloop (crack crew) (11 pts) 

17 gun Sloop (crack crew) (9 pts) 
7 gun Brig (crack crew) (4 pts) 

37 gun Frigate (crack crew) (14 pts) 
16 gun Sloop (elite crew) (10 pts) 
11 gun Brig (crack crew) (6 pts) 

Lut Voyage of the USS President! 
Wind from the N, blowing a fresh breeze. 

(a) President 
(b) Endymion 
(b) Pomone 
(b) Tenedoe 

44 gun Frigate (elite crew) (24 pts) 
40 gun Frigate (crack crew) (17 pts) 

(4 gun Frigate (crack crew) (20 pts) 
38·gun Frigate (crack crew) (15 pts) 

Hornblower and the Natividad: 
Wind from the E, blowing a gale. 

SAIL( 6) 

A scenario for you Horny fans. Remember, be sank the Natividad against heavy odds and winds. 
Hint: don't try to board the Natividad, her crew is much bigger, albeit green. 

(b) Lydia 36 gun Frigate (elite crew) (13 pts) 
(11) Natividad 50 gun Ship ortbe Line (green crew) (14 pts) 

Curie of the Flying Dutchman: 
Wind from the S, blowing a fresh breeze. 

i11,11t for fun, take the Piece of cake. 

(s) Piece of Cake 
(f) Flying Dutcby 

The South Pacific:: 

2~ gun Corvette (average crew) (9 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

Wind from the S, blow"ing a strong breeze. 

( a) USS Scurvy 
(b) HMS Tahiti 
(sJ Australian 
(f) Bikini Atoll 

136 gun 3 Decker SOL (mutinous crew) (27 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

32 gun Frigate (average crew) (9 pts) 
7 gun Brig (crack crew) (4 pts) 

Hornblower and the battle of Rosu 
Wind from the E, blowing a fresh breeze. 

The only battle Hornblower ever lost. He was able to dismast one 
ship and stern rake an.other's though. See if you can do as well. 

(b) Sutherland 
(r)"Turenne 
(f) Nightmare 
(r) Paris 
(f) Napolean 

Sun Release 1.1 

7~ gun Ship or the Line (crack crew) (26 pts) 
80 gun 3 Decker SOL (average crew) (27 pts) 
74 gun Ship or the Line (average crew) (24 pts) 

112 gun 3 Decker SOL (green crew) (27 pts) 
74 gun Ship or the Line (green crew) (20 pts) 
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Cape Horn: 
Wind from the NE, blowing a strong breeze. 

(a) Concord 
(a) Berkeley 
(b) Thames 
(s) Madrid 
(r) Musket 

80 gun Ship or the Line (average crew) (27 pts) 
98 gun 3 Decker SOL (crack crew) (28 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

112 gun 3 Decker SOL (green crew) (27 pts) 
80 gun 3 Decker SOL (average crew) (27 pts) 

New Orleans: 
Wind from the SE, blowing a fresh breeze. 

Watch that little Cypress go! 

(a) Alligator 
(b) Firefty 
(b) Cypress 

120 gun 3 Decker SOL (elite crew) (43 pts) 
74 gun Ship or the Line (crack crew) (27 pts) 

44 gun Frigate (elite crew) (14 pts) 

Botany Bay: 
Wind from the N, blowing a fresh breeze. 

(b) Shark 
(r) Coral Snake 
(r) Sea Lion 

64 gun Ship or the Line (average crew) (18 pts) 
44 gun Corvette (elite crew) (24 pts) 

44 gun Frigate (elite crew) (24 pts) 

Voyage to the Bottom of the 
Wind from the NW, blowing a fresh breeze. 

This one is dedicated to David Hedison. 

(a) Seaview 
( a) Flying Sub 
(b) Mermaid 
(s) Giant Squid 

120 gun 3 Decker SOL (elite crew) (43 pts) 
40 gun Frigate (crack crew) (17 pts) 
136 gun 3 Decker SOL (mutinous crew) (27 pts) 
112 gun 3 Decker SOL (green crew) (27 pts) 

Frigate Action: 
Wind from the E, blowing a fresh breeze. 

( a) Killdeer 
(b) Sandpiper 
(s) Curlew 

40 gun Frigate (average crew) (15 pts) 
40 gun Frigate (average crew) (15 pts) 

38 gun Frigate (crack crew) (16 pts) 

The Battle ot Midway: 
Wind from the E, blowing a moderate breeze. 

(a) Enterprise 
( a) Yorktown 
(a) Hornet 
(r) Akagi 
(r) Kaga 
(f) Soryu 

80 gun Ship or the Line (crack crew) (31 pts) 
80 gun Ship or the Line (average crew) (27 pts) 

74 gun Ship of the Line (average crew) (24 pts) 
112 gun 3 Decker SOL (green crew) (27 pts) 
00 gu.n 3 Decker SOL (green crew) (24 pts) 
80 gun Ship of the Line (green crew) (23 pts) 

EXAMPLE OF MOVE: 
/ Max distance (including turns) 

/ Max number or 45 degree turns (one at a time only) 
I I 

Move(3, 2): rll /* move right, ahead, left 
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0 • 
• OSTART 
• b 
• 
• 
• bORIGHT 
• 
• 
• bO ONE ·-• 0 
• b LEFT 
• 

SAMPLE GAME: 
tutorial% •all 
Choose a scenario: 

NUMBER SHIPS IN PLAY TITLE 
0): 2 DO Ranger vs. Drake 
1): 2 DO The Battle of Flamborough Head 
2): 10 DO Arbuthnot and Dea Touches 
3): 10 DO Sulfren and Hughes 

0 4): 2 DO Nymphe va. Cleopatre 
5): 2 DO Mara va. Hercule 

I 
6): 2 DO Ambuscade va. Baionnaiae 
7): 2 DO Conatellatiob va. Insurgent 

I 
8): 2 DO Constellation va. Venaeance 
9): 10 DO The Battle of Lissa 

I 
10): 2 DO Constitution va. Guerriere 
11): 2 DO United States vs. Macedonian 

I 

12): 2 DO Constitution va. Java 
13): 2 DO Chesapeake va. Shannon 
14): 5 DO The Battle of Lake Erie 

I 
15): 2 no Wasp va. Reindeer 
16): 3 no. Constitution va. Cyane and Levant 

I 17): 3 DO Pellew va. Droita de L 'Homme 
I 18): 10 no Algeciraa 
! 
I 19): 7 DO Lake Champlain 

l 20): 4 DO Last Voyage of the USS President 
21): 2 DO Hornblower and the Natividad 

l 22): 2 DO Curse of the Flying Dutchman 
l 23): 4 DO The South Pacillc 

1 
24): 5 DO Hornblower and the battle of Rosas bay 
25): 5 DO Cape Horn 

1 26): 3 New Orleans 'I DO :1 
~ 27): 3 DO Botany Bay 

28): 4 DO Voyage to the Bottom of the Sea 
29): 3 DO Frigate Action 

0 
30): 6 DO The Battle of Midway 

sc,pario number? 11 
.• or 
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38 

Your ship is the Lydia, a 36 gun Frigate (elite crew). 
Your name, Captain? Dave #1 

Initial broadside left (grape, chain, round, double): d 

Initial broadside right (grape, chain, round, double): r 

Cl.ass 3 (36 guns) Frigate 'Lydia' (bO) Points: 0 Fouls: 0 Grapples: 0 

0 
b 

-o - a sinking ship 

#1 - an exploding ship 

bow or Lydia I I 

! - a struck ship 
1 

so 
\ 

wind speed -5+ I 
I and direction I 
I (blowing from right) I 

I I 
stern or Natividad I 

I Natividad has full sails set. 

~~---~TumO--~--~------------
Aye aye, Sir load: port and starboard - Load DI R! O 1(1) 
- Hull 9 \I/ 

crew: 3 sections --- Crew 4 4 2-·-1(1) 
guns: port and starboard - Guns 4 4 /1\ 

carronades: port and starboard - Carr 2 2 I 3(5) 
rigging 4 masts --Rigg 5 5 5 5 2(4) 
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SNAKE(6) GAMES AND DEMOS SNAKE(6) 

NAME 
snake, snscore - display chase game 

SYNOPSIS 
/u1r/gama/1nake ( -wn] (-In] 
/u1r/gama/1n1core 

DESCRIPTION 

FILES 

BUGS 

Snake is a display-based game which must be played on a CRT terminal from among those sup
ported by vi(l). The object or the game is to make as much money as possible without getting 
eaten by the snake. The -1 and -w options allow you to specify the length and width or the field. 
By default the entire screen (except for the last column) is used. 

You are represented on the screen by an I. The snake is 6 squares long and is represented by S's. 
The money is $, and an exit is f. Your score is posted in the upper left hand corner. 

You can move around using the same conventions as vi(l), the h, j, k, and l keys work, as do the 
arrow keys. Other possibilities include: 

sere These keys are like hjkl but form a directed pad around the d key. 

HJKL These keys move you all the way in the indicated direction to the same row or column as 
the tnoney. This does not let you jump away from the snake, but rather saves you from 
having to type a key repeatedly. The snake still gets all his turns. 

SEFC Likewise for the upper case versions on the left. 

ATPB These keys move you to the four edges or the screen. Their position on the keyboard is 
the mnemonic, e.g. P is at the far right or the keyboard. 

x This lets you quit the game at any time. 

p Points in a direction you might want to go. 

w Space warp to get out or tight squeezes, at a price. 

t Shell escape . 

·z Suspend the snake game, on systems which support it. Otherwise an interactive shell is 
started up. 

To eam money, move to the same square the money is on. A new $ will appear when you earn 
the current one. As you get richer, the snake gets hungrier. To leave the game, move to the exit 
(#). . 

A record is kept of the personal best score of each player. Scores are only counted if you leave at 
the exit, getting eaten by the snake is worth nothing. 

As in pinball, matching the last digit or your score to the number which appears after the game is 
worth a bonus. 
To see who wastes time playing snake, run /uer/games/snscore. 

/usr/games/lib/snakerawscores database or personal bests 
/usr/games/lib/snake.log log or games played 

When playing on a small screen, it's hard to tell when you hit the edge or the screen. 

The scoring function takes into account the size or the screen. A perfect function to do this equi~ 
ably has not been devised. 
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NAME 
trek - trekkie game 

SYNOPSIS 
/usr/gamea/trek 11-a I file I 

DESCRIPTION 
Trek is a game of space glory and war. Below is a summary of commands. For complete docu
mentation, see Trek by Eric Allman. 

If a filename is given, a log of the game is written onto that file. U the -a 8ag is given before the 
filename, that file is appended to, not truncated. 

The game will a11k you what length game you would like. Valid responses are "short", 
"medium", and "long". You may also type "restart", which restarts a previously saved game. 
You will then be prompted for the skill, to which you must respond "novice", "fair", "good", 
"expert", "commadore", or "impossible". You should normally start out with a novice and work 
up. 

In general, throughout the game, if you forget what is appropriate the game will tell you what it 
expects if you just type in a question mark. 

COMMAND SUMMARY 

40 

abandon 
cloak up/down 
computer request; ... 
destruct 
h1plp 
lrscan 
phasers automatic amount 

capture 

damages 
dock 
Impulse course distance 
move course distance 

phasers manual amtl course! spread! ... 
torpedo course !yes) angle/no 
ram course distance 
shell j 
1rscan lyes/no) 
status 
undock 
warp warp_factor 

rest time 
•hields up/down 

terminate yes/no 
visual course 

Last change: 24 October 1983 Sun Relea11e 1.1 

0 

C 



0 

0 

0 

WORM(6) GAMES AND DEMOS WORM(6) 

NAME 
worm - Play the growing worm game 

SYNOPSIS 
/u•r /gamee/worm l aize J 

DESCRIPTION 

BUGS 

In worm, you are a little worm, your body is the "o'"s on the screen and your head is the "G". 
You move with the bjkl keys (as in the game snake). If you don't press any keys, you continue in 
the direction you last moved. The upper case HJKL keys move you as if you had pressed several 
(9 for Ill, and 5 for JK) of the corresponding lower case key (unless you run into a digit, then it 
stops). 

On the screen you will see a digit, if yout worm eats the digit is will grow longer, the actual 
amount longer depends on which digit it waa that you ate. The object of the game is to see how 
long you can make the worm grow. 

The game ends when the worm runs into eithel' the sides of the screen, or itself. The current 
score (bow much the worm has grown) is kept in the upper left corner or the screen. 

The optional argument; if present, is the initial length or the worm. 

Ir the initial length of the worm is set to less than one or more than 75, various strange things 
happen. 
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NAME 
worms - animate worms on a display terminal 

SYNOPSIS 
/uar/games/worms 1-fleld JI -length# I I -number# JI -trail J 

DESCRIPTION 

FILES 

Brian Horn (citbep!bdb) showed me a TOPS-£0 program on the DEC-2136 machine called 
WORM, and suggested that I write a similar program that would run under Uniz. I did, and no 
apologies. 

-field makes a "field" for the worm(s) to eat; -trail causes each worm to leave a trail behind it. 
You can figure out the rest by yourself. 

/etc /termcap 

SEE ALSO 

BUGS 

42 

Snail,, by Karl Heuer 

The lower-right-band character position will not be updated properly on a terminal that wraps at 
the right margin. 

Terminal initialization is not performed. 
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WUMP(6) GAMES AND DEMOS WUMP(6) 

NAME 
wump - the game or hunt-the-wumpus 

SYNOPSIS 
/u1r/1•m•/wump 

DESORIPTION 
Wump plays the game or 'Hunt the Wumpus.' A Wumpua is a creature that lives in a cave with 
several rooms connected by tunnel,. You wander among the rooms, trying to shoot the Wumpus 
with an arrow, meanwhile avoiding being eaten by the Wumpus and falling into BottomleH Pits. 
There are alto Super Bats which are likely to pick you up and drop you in some random room. 

The program asks various questions which you answer one per line; it will 1ive a more detailed 
description if you want. 

This program is baaed on one described in People•, Cc,mputer Compon11, t, 2 (November 1973). 
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INTR0(7) TABLES INTR0(7) 

NAME 
miscellaneous - miacellaneoua useful information pages 

DESCRWTION 
fl'hia section contains miscellaneous documentation, mostly in the area or text processing macro 
p.'.ackagee ror tro.D(l). 

aacii 
eqnchar 
bier 
mailaddr 
man 
me 
ma 

Sun Releaee 1.1 

map or ASCD character set 
special character definitions ror eqn 
file system hierarchy 
mail addressing description 
macros to typeset manual pages 
macros ror rormattin& papen 
macros ror rormattin1 manuscripts 
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ASCll(7) TABLES ASCll(7) 

NAME 
ascii - map of ASCll character set 0 SYNOPSIS 
cat /uar/pub/a•cll 

DESCRIPTION 
Aacii is a map of the ASCll character set, to be printed as needed. It contains: 

jOOO nullOOl sohl002 stxl003 etxl004 eotl005 enql006 ackl007 bell 
1010 bs 1011 ht 1012 nl 1013 vt 1014 np 1015 er 1016 so 1017 si I 
1020 dlel021 dcll022 dc2I023 dc3I024 dc4 025 nakl026 synl027 etb 
1030 canl031 em 1032 subl033 escl034 fs 035 gs 1036 rs 1037 us 
1040 sp 1041 I 042 " 1043 # 1044 • 045 % 1046 &: 1047 . 
1050 ( 1051 ) 052 • 1053 + 1054 , 055 - 1056 • 1057 I 
j060 0 1061 1 062 2 1063 3 1064 4 065 5 1066 6 1067 7 
1010 8 1011 9 072 : 1073 ; 1074 < 075 - 1076 > 1077 ? 
1100 0 1101 A 102 B 1103 C 1104 D 105 E 1106 F 1107 G 
1110 H 1111 I 112 J 1113 K 1114 L 115 M 1116 N 1117 0 
1120 p 1121 Q 122 R 1123 s 1124 T 125 u 1126 V 1127 w 
1130 X 1131 y 132 z 1133 ( I 134 \ 135 J I 136 A 1137 •• 
1140 . I 141 a 142 b 1143 C 1144 d 145 e 1146 r 1147 g 

1150 h 1151 152 j 1153 k 1154 I 155 m 1156 n 1157 0 

1160 p 1161 q 162 r 1163 II 1164 t 165 u 1166 V 1167 w 
1170 X 1111 y 172 z 1173 { 1174 I 175 } 1176 - 1177 del 

00 nul I 01 sohl 02 stxl 03 etxl 04 eotl ~5 enql 06 ackl 07 bell 
08 bs I 09 ht I Oa nl I Ob vt I Oc np I Oder I Oe so I or si I 
10 dlel 11 dcl 12 dc21 13 dc31 14 dc4 15 nak 16 syn 17 etb 
18 can 19 em la sub lb esc le rs ld gs le rs 1f us 

0 20 sp 21 22 " 23 * 24 • 25 % 26 &: 27 . 
28 ( 29 ) 2a • 2b + 2c 2d - 2e 2f I I 

30 0 31 1 32 2 33 3 34 4 35 5 36 6 37 7 
38 8 39 9 3a 3b ; 3c < 3d - 3e > 3f ? 
40 0 41 A 42 B 43 C 44 D 45 E 46 F 47 G 
48 H 49 I 4a J 4b K 4c L 4d M 4e N 4f 0 
50 p 51 Q 52 R 53 s 54 T 55 u 56 V 57 w 
58 X 59 y 5a z 5b I 5c \ 5d ) Se A Sf 
60 . 61 a 62 b 63 C 64 d 65 e 66 r 67 g 
68 h 69 6a j 6b k 6c I 6d m 6e D 6( 0 

70 p 71 q 72 r 73 II 74 t 75 u 76 V 77 w 
78 X 79 y 7a z 7b { 7c I 7d } 7e - 7f del 

FILES 
/usr /pub/ascii 

2 Last change: 1 February 1983 Sun Release I.I C 

·--~----- --------



0 

0 

0 

EQNCHAR(7) TABLES EQNCHAR(7) 

NAME 
eqnchu - special character definitions for eqn 

SYNOPSIS 
eqn /u1r/pub/eqnchar ( files JI troff ( options J 
neqn /u1r /pub/eqnchar ( files J I nroff ( options J 

DESCRIPTION 
Eqnchar contains troff and nroff character definitions for constructing characters that are not 
available on the Graphic Systems typesetter. These definitions are primarily intended for uee 
with eqn a.nd neqn. It contains deftnitiona for the following chara.cters 

FILES 

ciplu, 
citime, 
wig 
-wig 
>wig 
<wig 
-wig 
llar 
big,tar 
-dot 

* 
i( -or,ign V 

and,ign I\ 
==del ~ 
oppA V 
oppE 3 
ang,trom A 

/usr/pub/eqnchu 

SEE ALSO 
troff(l), eqn(l) 

Sun Release 1.1 

II 
tangle 
rangle 
Abar 
ppd 
<·> 
<-> 
I< 
I> 
ang 
rang 
9dot 
th/ 
quarter 
9quarter 
degree 

-

Last change: 1 February 1983 

1quare 
circle 
blot 
bullet 
prop 
empty 
memier 
nomem 
cup 
cap 
incl 
eub,et 
eupeet 
!euheet 
!eupeet 
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NAME 
bier - file system hierarchy 

DESCRIPTION 
The following outline gives a quick tour through a representative directory hierarchy. 

/ root 
/vmunix 

the kernel binary (UNIX itself) 
/lo,,t+ found 

directory for connecting detached files for /ack(8) 
/dev / devices, see section 4 

console main console, tty(4) 
tty• terminals, tty(4) 
xy• disks, zy( 4S) 
rxy• raw disks, zy( 4S) 

/bin/ utility programs, cf /usr/bin/ (described in sect. 1) 
as assembler 
cc C compiler executive, cf /lib/ccom, /lib/cpp, /lib/c2 
csh C shell 

/lib/ object libraries and other stuff, cf /usr/lib/ 

/etc/ 

Jibe.a system calla, standard 1/0, etc. (described in sect. 2, 3, 3S, 3C, 3N) ... 
ccom C compiler proper 
cpp C preprocessor 
c2 C code improver 

essential data and maintenance utilities; described in section 8 
dump dump program dump(8) 
passwd password file, paaawd(5) 
group group file, group(5) 
motd message or the day, login(l) 
termcap 

description of terminal capabilities, termcap(5) 
ttytype table of what kind ot terminal is on each port, ttytype(5) 
mtab mounted file table, mtab(5) 
dumpdates 

dump history, dump(8) 
tstab file system configuration table /ata6(5) 
ttys 
getty 
init 
re 
cron 
mount 
wall ... 

properties of terminals, ttya(5) 
part or login, getty(8) 
the parent of all processes, init(8) 
shell script to bring the system up 
the clock daemon, cron(8) 
mount(S) 
wall(l) 

/tmp/. temporary files,.cf /usr/tmp/ 
e• used by ed(l) 
ctm• used by cc(l) ... 

/usr/ general-pupose directory, usually a mounted file system 
adm/ administrative information 

IUER(7) 
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0 wtmp login history, utmp(5) 
messages 

hardware error messages 
bin/ utility programs, to keep /bin/ small 
etc/ administrative programs, to keep /etc/ small 
tmp/ temporaries, to keep /tmp/ small 

stm• used by sort(l) 
· diet/ word lists, etc. 

words principal word list, used by look(l) 
spellbist 

history ftle for spell(l) 
games/ 

hangman 
lib/ library or stuff for the games 

quiz.k/ what guiz(6} knows 
index category index 
arrica countries and capitals ... ... 

••• 
include/ 

standard *include files 
a.out.h object file layout, a.out(5) 
stdio.h standard I/0, stdio(3S) 
matb.h (3M) 

0 
••• 
sys/ system-defined layouts, er /sys/h 

lib/ object libraries and stuff, to keep /lib/ small 
atrun scheduler for at(l) 
lint/ utility files for lint 

lint[12J subprocesses for lint(l) 
llib-lc dummy declarations for /lib/libc.a, used by lint(l) 
llib-lm dummy declarations for /lib/libc.m ... 

struct/ puses or Btruct(l) ... 
tmac/ macros for lro.D{t) 

tmac.an 
macros for man(7) 

tmac.s macros for ms(7) ... 
Cont/ fonts for tro.D{l) 

rtR Times Roman 
rm Times Bold ... 

uucp/ programs and data for uucp(lC) 
. L.sys remote system names and numbers 
uucico the real copy program ... 

units . conversion tables for units(l) 
eign · list or English words to be ignored by ptx(l) 

o· 
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man/ /usr/ 
Pages for major manuals - User's Guide to Commands, UNIX Programmer's Manual, 
and System Manager's Guide. man(l) 

manO / general 
intro introduction to Sun System Manuals, in ms(7) format 
xx template for manual page 

manl/ chapter 1 
as.I 
spline.lg 

... 
catl/ preformatted pages for section 1 

preserve/ 
editor temporaries preserved here after crashes/hangups 

spool/ delayed execution files 
at/ used by at(l) 
lpd/ used by lpr(l) 

lock present when line printer is active 
cf* copy of file to be printed, if necessary 
df* daemon control file, lpd(S) 
tf* transient control file, while lpr is working 

uucp/ work files and staging area for uucp(lC) 
LOGFll,E 

summary log 
LOG.* log file for one transaction 

mail/ mailboxes for mail(l} 
name mail file for user name 
name.lock 

lock file while name is receiving mail 
secretmail/ 

like mail/ 
wd initial working directory of a user, typically wd is the user's login name 

.profile set environment for sh(l), environ(5) 

.cshrc startup file for csh(l) 

.exrc startup file for ez(l) 

.mailrc startup file for mail(l) 
calendar 

user's datehook for calendar(!) 
ucb/ 
binaries of programs developed at University of California at Berkeley. 

editor for beginners edit 
ex codlmand editor for experienced users 

,' 

mail 
man 

I 
mail reading/sending subsystem 
on line documentation 

pi Pascal translator 
px Pascal interpreter 

vi visual editor 

Last change: 13 June 1983 Sun Release 1.1 
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0 SEE ALSO 
11(1), whatia{l), whereis{l), which (1), ncheck(8), find(l), grep(l) 

BUGS 
The position of files 1s· subject to change without notice. 

iO 
i 
l 

0 
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NAME 
mailaddr - mail addressing description 

DESCRIPTION 

8 

Mail addresses are based on the ARP ANET protocols listed at the end of this manual page. 
These addresses are in the general format 

userOdomain 

where a domain is a hierarchical dot separated list of subdomains. For example, the address 

ericQmonet.Berkeley .ARP A 

is normally interpreted from right to left: the message should. go to the ARP A name tables (which 
do not correspond exactly to the physical ARP ANET), then to the Berkeley gateway, after which 
it should go to the local host monet. When the message reaches monet it is delivered t.o the user 
"eric". 

Unlike some other forms of addressing, this does not imply any routing. Thus, although this 
address is specified as an ARPA address, it might travel by an alternate route if that was more 
convenient or efficient. For example, at Berkeley the associated message would probably go 
directly to monet over the Ethernet rather than going via the Berkeley ARP ANET gateway. 

Abbreviation. Under certain circumstances it may not be necessary to type the entire domain 
name. In general anything following the ftrst dot may be omitted if it is the same as the domain 
from which you are sending the message. For example, a user on "calder.Berkeley.ARPA" could 
send to "ericOmonet" without adding the ".Berkeley.ARPA" since it is the same on both sending 
and receiving hosts. 

Certain othe~ abbreviations may be permitted as special cases. For example, at Berkeley 
ARP ANET hosts can be referenced without adding tbe ".ARP A" as long as their names do not 
conflict with a local boat name. 

Compatibilit11. Certain old address formats are converted to the new format to provide 
compatibility with the previous mail system. ln particular, 

host:user 

is converteJ to 
userOhost 

to be consistent with the rcp(lC) command. 

Also, the syntax: 

hostluser 

is converted t.o: 

userQhost.UUCP 

This is normally converted back to the "hostluser" form before being sent on for compatibility 
with older UUCP hosts. 

Tbe current implementation is not able to route messages automaticatty through the UUCP 
network. This feature is planned for the 4.2 release. Until that time you must explicitly tell the 
mail system which hosts to send your message through to get to your 6na1 destination. 

Case Distinction,. Do~ain names (i.e., anything after the "Q" sign) may be given in any mixture 
of upper and lower case with the exception of UUCP hostnames. Most bosts accept any mixture 
of case in user names, with the notable exception of MULTICS sites. 

Difference, with ARPA Protocol,. Although the UNIX addressing scheme is based on the ARPA 
mail addressing protocols, there are some signiftcant differences. 

Last change: Sun Release 1.1 
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At the time of this writing the only "top level" domain defined by ARP A is the ".ARP A" 
domain itself. This is further restricted to having only one level of host specifier. That is, the 
only addresses that ARPA accepts at this time must be in the format "userOhost.ARP A" (where 
"host" ii one word). In particular, addresses such as: 

ericOmonet.Berkeley .ARP A 

are not currently legal under the ARP A protocols. For this reason, these addresses are converted 
to a different format on output to the ARPANET, typically: 

eric%monet0Berkeley .ARP A 

Roule-addr,. Under some circumstances it may be necessary to route a message through several 
hosts to 1et it to the final destination. Normally this routing is done automatically, but 
sometimes it is desirable to route the message manually. An address that shows these relays are 
termed "route-addn." These use the syntax: 

< Ohosta, Ohostb:userOhostc > 
This specifies that the message should be sent to hosta, from there to hostb, and finally to hostc. 
This path is forced even ii there is a more efficient path to hostc. 

Route-addn occur frequently on return addresses, since these are generally augmented by the 
software at each host. It is generally possible to ignore all but the "userOhost" part of the 
addrese to determine the actual sender. 

Po,lma,ler. Every site is required to have a user or user alias designated "postmaster" to which 
problem, with the mail system may be addressed. 

CSNET. Messages to CSNET sites can be sent to "user.hostOUDel-Relay". 

BERKELEY 
The following comments apply only to the Berkeley environment. 

Hoat Name,. Many of the old familiar host names are being phased out. In particular, single 
character names as used in Berk.net are incompatible with the larger world of which Berkeley is 
now a member. For this reason the following names are being obsoleted. You should notify any 
correspondents of your new address u soon as possible. 

OLD 
p 
V CSVIX 

a 

NEW 
ucbcad 
ucbernie 
ucbkim 

j ingvax 
r arpavax 

y 

The old addresHI will be rejected u unknown hosts sometime in the near future. 

Whal '1 Mu Addre11t II you are on a local machine, say monet, your address is 

yournameOmonet.Berkeley .ARP A 

ucbingres 
ucbarpa 

ucbcory 

However, since most of the world does not have the new software in place yet, you will have to 
give correspondent, slightly different addresses. From the ARPANET, your address would be: 

yourname%monet0Berkeley .ARP A 

From UUCP, your address would be: 

ucbvax!monet.yourname 

Computer Center. The Berkeley Computer Center is in a subdomain of Berkeley so that they may 
administer their own name space. Messages to the computer center should be addressed to one of: 

userOhost.CC.Berkeley .ARP A 
user%host.CC0Berkeley .ARPA 

Sun Release 1.1 Last change: 9 
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depending on where the message is being sent from. The ".Berkeley .ARP A" may be omitted if 
the message is sent from inside Berkeley. 

For the time being Computer Center hosts are known within the Berkeley domain, i.e., the ".CC" 
is optional. However, it is likely that this situation will change with time as both the Computer 
Science department and the Computer Center grow. 

Bitnet. Hosts on bitnet may be accessed using: 

user@host.BITNET 

This works from 4.2 machines. 

Last change: Sun Release 1.1 
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NAME 
man - macroa to typeaet manual 

SYNOPSIS 
n•o• -111&11 &le .. . 

t•o• -man &le .. . 

DESCRIPTION 

FILES 

Theae macros are uaed to lay out pa1es of this manual. A skeleton page may be found in the file 
/usr/man/manO/xx. 

Any text argument I may be zero to six words. Quotes may be used to include blanks in a 
'word'. If le:11 is empty, the special treatment ill applied to the next input line with text to be 
printed. In this way .I may be used to italicize a whole line, or .SM followed by .B to make small 
bold letten. 

A prevailing indent distance is remembered between successive inclented paragraphs, and is reset 
to delault value upon reaching a non-indented paragraph. Delault units for indents i are ens. 

Type font and size are reset to default values before each paragraph, and after proce111ing font 
and size settin1 macroe. 

Thne 1trinp are prede8ned by -mu: 

\ *R 1 
', '(Res)' in nroff. 

\*S Ohua1e to default type 1lse. 

/uar/llb/tmM/tmM.an 
/uar /man/maDO/xx 

SEE ALSO 
trol(l), man(l) 

BUGS 
Relative indent, don't neat. 

REQUESTS 
Requnt 

. BI 

.Bl I 
• BR I 
. DT 
. HP i 
• I I 
. 18' 
.IP• i 
• IR I 
. LP 
• PD II 
. PP 
. RE 

Cause Ir no Explanation 
Break Ar1ument 
no t-n.t.l. • Text I is bold . 
no 1-n.t.l. Join words of t alternating bold and italic. 
no t-D.t.l. Join words of t alternating bold and Roman . 
DO .51 U... Restore default tabs . 
yea i-p.i. • Set prevailin1. indent to i. Be1in paragraph with hanging indent . 
DO 1-D.t,1. Text I is italic . 
DO t-D.t.l. Join words of I alternating italic and bold . 
)'ft .,.... Same u .TP with tag e . 
no ,-n.t.l. Joi, words of t alternating italic and Roman . 
)'II • , Same u .PP . 
DO d-.4v Interparagraph distance is 4 . 
)'et Begin paragraph. Set prevailing indent to .Si. 
yn End of relative indent. Set prevailing indent to amount or starting .RS . 
no t=-n.t.l. Join words of t alternating Roman and bold . 
no l=-n.t.1. Join words of I alternating Roman and italic . 

. RB I 

. RI I 

.RS i yea i==p.i. Start relative indent, move left margin in distance i. Set prevailing indent 
to .Si for nested indents . 

• SH I yes t=n.t.1. Subhead . 
. SM' DO t=n.t.l. Text t is small. 
. TH n a s 11 m yea Begin page named n or chapter c; ~ is extra commentary, e.g. 'local', for 

Sun Releue 1.1 Last change: 7 March 1983 11 
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• TP i yes i=p.i . 

TABLES MAN(7) 

page root center; v alters page root left, e.g. '4th Berkeley Distribution'; m 
alters page head center, e.g. 'Brand X Programmer's Manual'. Set 
prevailing indent and tabs to .5i. 
Set prevailing indent to i. Begin indented paragraph with hanging tag 
given by next text line. Ir tag doesn't fit, place it on separate line. 

• n.t.l. = next text line; p.i. = prevailing indent 

12 Last change: 7 March 1983 Sun Release 1.1 
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NAME 
me - macroa for formatting papen 

SYNOPSIS 
nroff -m• ( options J file ... 
troff -me [ options J flle ... 

DESCRIPTION 

FILES 

This package of nro/f and troff macro definitions provides a canned formatting facility for tech
nical papers in various formats. When producing 2-c:olumn output on a terminal, filter the output 
through col(l). 

The macro requests are defined below. Many nro/f and troff requests are unsafe in conjunction 
with this package, however these requests may be used with impunity after the first· .pp: 

. bp begin new page 

.br break output line here 

.1p n insert n spacing lines 

.la n (line spacing) n=-1 single, n=-2 double space 

.na no alignment of right margin 

.ce n center next n lines 

.ul n underline next n lines 

.11 + n add n to point aize 

Output of the efn, negn, re/er, and t6l(l) preproce11ors for equations and tables is acceptable as 
input. 

/uar /lib /tm'ltJtmac.e 
/uar/lib/me/• · 

SEE ALSO 
eqn(l), troff(l), refer(l), tbl(l) 
-me Reference Manual, Eric P. Allman 
Writing Papen with Nroff Using -me 

REQUESTS 
tn the following list, ·~nitialization" refers to the first .pp, .Ip, .ip, .np, .sh, or .uh macro. This 
iist is incomplete; aee The -me Reference Manual for intereating details. 

Reqtteat Initial Cause Expianation 
Value Break 

.(c 

.(d 

. (r 

.(I 

.(q 

.(x • 

.(1 

.)e 

.)d 

.)r 
• )I 
.)q 
.)x 
.)1 
.++ 

' . 

mH· 

Sun Release 1.1 

yet Begia centered block 
no Begin delayed text 
no Begin ·footnote 
yea Be1ht list 
yes Begin major quote 
qo Begin indexed item in index ~ 
nb Begin lloatin1 keep 
yes End centered block 
yes End delayed text 
yes End footnote 
yea End list 
yea End major quote 
yea End index item 
yes End Ooating keep 
no Defln~ ·paper section. m defines the part or the paper, and can be C (chapter), A 

(appendix), P (preliminary, e.g., abstract, table or contents, etc.), B 
(biblipgraphy), RC (chapters renumbered from page one each chapter), or RA 

Last change: 16 November 1979 13 
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. +c T 

.le 

.2c 

. EN 

.EQ z II 

. TE 

. TH 

. TS z 

.acA N 

• b z 
.ba +n 

.be 

.biz 

. bx z 

.et 'z'y'z' 

.eh 'z'y'z' 

.fo ·z·11·z· 

. bx 

.he 'z'y'z' 

.hi 

.i z 

. ip z 1/ 

.Ip 

.lo 

.np 

.of 'z'11'z' 

.oh 'z'y'z' 

. pd 

. pp 

. r 

. re 

.SC 

.sh n z 

. sk 

.sz +n 

.th 

.tp 

. u z 

.uh 

. xp z 

14 

1 
1 

no 
0 

DO 
no 
DO 

no 
no 
yes 

1 

no 
yes 

no 

no 
lOp 
DO 
no 

yes 
yes 
yes 
yes 
yes 

yes 
yes 
yes 
DO 

DO 
yes 

yea 
no 
no 
no 
no 
no 
no 
no 
yes 
no 
yes 
yes 
DO 

yes 
no 
no 
yes 
yea 
no 
no 
DO 

yes 

D<J 
no 
no 
yes 
DO 
yes 
no 

TABLES 

(appendix renumbered from page one). 
Begin chapter (or appendix, etc., as set by .+ + ). Tis the chapter title . 
One column format on a new page. 
Two column format. 
Space after equation produced by eqn or neqn . 

ME(7) 

Precede equation; break out and add space. Equation number is II· The optional 
argument z may be I to indent equation (default), L to left,.adjust the equation, 
or C to center the equation. 
End table . 
End heading section of table . 
Begin table; if z is H table has repeated heading . 
Set up for ACM style output. A ill the Author's name(s), N is the total number 
of pages. Must be given before the first initialization. 
Print z in boldface; if no argument switch to boldface . 
Augments the base indent by n. This indent ill used to set the indent on regular 
text (like paragraphs). 
Begin new column 
Print z in bold italics (noftll only) 
Print z in a box (noftll only) . 
Set even footer to x y z 
Set even header to x y z 
Set footer to x y z 
Suppress headers and footers on next page . 
Set header to x y z 
Draw a horizontal line 
Italicize z; if z missing, italic text follows . 
Start indented paragraph, with hanging tag z. Indentation is 11 ens (default 5) . 
Start left-blocked paragraph. 
Read in a file of local macros of the form .•z. Must be given before 
initialization. 
Start numbered paragraph. 
Set odd footer to x y z 
Set odd header to x y z 
Print delayed text . 
BegiQ. paragraph. Firlit line indented . 
Roman text follows . 
Reset tabs to default values . 
Read in a file of special characten and diacritical marks. Must be given before 
initialization. 
Section head follows, toot automatically bold. n is level of section, z is title of 
sectio1,t . 
Leave the next page blank. Only one page is remembered ahead. 
Augment the point size by n points. 
Produce the paper in thesis format. Must be given before initialization. 
Begin title page. . 
Underline argument (even in trol!J. (Noftll only) . 
Like .sh but unnumbered. 
Print index z . 
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NAME 
ms - text formatting macros 

SYNOPSIS 
nroff -ma ( options ) file .. . 
troff -ma I options ) file .. . 

DESCRIPTION 

FILES 

This package of nroJ! and troJ! macro definitions provides a formatting facility tor various styles 
of articles, theses, and books. When producing 2-column output on a terminal or lineprinter, or 
when reverse line motions are needed, filter the output through co/(1). All external -ms macros 
are defined below. 

Note that this -ma macro package is an extended version written at Berkeley and is a superset of 
the standard - ma macro packages as supplied by Bell Labs. Some of the Bell Labs macros have 
been removed, for instance, it is assumed that the user bas little interest in producing headers 
stating that the memo was generated at Whippany Labs. 

Many nroJ! and troJ! requests are unsafe in conjunction with this package. However, the ftrst 
four requests below may be used with impunity after initialization, and the last two may be used 
even before initialization: 

.bp begin new page 

.br break output line 

.sp n insert n spacing lines 

.ce n center next n lines 

.ls n line spacing: n-1 single, n=2 double space 

.na no alignment of right margin 
Font and point size changes with \f and \11 are also allowed; for example, "\flword\ffi" will 
italicize word. Output of the tb/(1), egn(l) and re/er(l) preprocessors for equations, tables, and 
references is acceptable as input. 

/usr/lib/tmac/tmac.11 
/uar /lib/rm/mi. 111 

SEEALSO 
eqn(l), refer(!), tbl(l), · troff(l) 
Formatting Document, with the -m, Macro Package in 
Editing and Tezt Proce11in1 on the Sun Work,talion and the 
Beginner', Guide to the Sun Work,tation. 

REQUESTS 
~pcro 
N,me 
.,w" 
.AE 
.AI 
.AM 
.AU 
.B" 
.Bl 
.B2 
.BT 
.BX s 
.CM 
.CT 

Initial 
Value 

date 

it t 

.DA" . if D 

Sun Release 1.1 

Break? Explanation 
Reset? 
y 
y 
y 
n 
Y' 
n 
y 
y 
n 
n 
n· 
Y,Y 
n· 

begin abstract; if z=no don't label abstract 
end abstract 
author's institution 
better accent mark definitions 
author's name 
embolden z; if no z, switch to boldface 
begin text to be enclosed in a box 
end boxed text and print it 
bottom title, printed at foot of page 
print word z in a box 
cut mark between pages 
chapter title: page number moved to CF (TM only) 
force date z at bottom of page; today if no z 
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.DE y end display (unfilled text) of any kind C .DS z 11 I y begin display with keep; z==l,L,C,B; 11=indent 
.ID 11 8n,.5i y indented display with no keep; 11=indent 
.LD y left display with no keep 
.CD y centered display with no keep 
.BD y block display; center entire block 

.EF z n even page footer z (3 part as for .tl) 

.EHz n even page header z (3 part as for .tl) 

.EN y end displayed equation produced by eqn 

.EQ z 11 y break out equation; z=L,l,C; 11=equation number 

.FE n end footnote to be placed at bottom of page 

.FP n numbered footnote paragraph; may be redefined 

.FS z n start footnote; z is optional footnote label 

.HD under D optional page header below header margin 

.I z D italicize z; if no z, switch to italics 

.IP z 11 Y,Y indented paragraph, with hanging tag z; 11=indent 

.IX z 11 y index words z 11 and so on (up to 5 levels) 

.KE D end keep of any kind 

.KF D begin floating keep; text fills remainder of page 

.KS y begin keep; unit kept together on a single page 

.LG D larger; increase point size by 2 

. LP Y,Y left {block) paragraph . 

.MCz Y,Y multiple columns; :-column width 

.ND z if t n no date in page footer; z is date on cover 

.NH z 11 Y,Y numbered header; z==level, z=O resets, z==S sets to 11 

.NL lOp n set point size back to normal 

.OF z D odd page footer z (3 part as for .ti) 

C .OH z n odd page header z (3 part as for .ti) 
.Pl if TM n print header on 1st page 
.PP Y,Y paragraph with first line indented 
.PT n page title, printed at head of page 
.PX z y print index (table of contents); z=no suppresses title 
.QP Y,Y quote paragraph (indented and shorter) 
.R on D return to Roman font 
.RE Sn Y,Y retreat: end level of relative indentation 
.RP z D released paper format; z..,.no stops title on 1st page 
.RS on Y,Y right shift: start level of relative indentation 
.SH Y,Y section header, in boldface 
.SM n smaller; decrease point size by 2 
.TA 8n,5n n set tabs to 8n 16n ... (nroff) 5n 10n ... (troff) 
.TC z y print table of contents at end; z==no suppresses title 
.TE y end of table processed by tbl 
.TH y end multi-page header of table 
.TL y title in boldface and two points larger 
.TM off n UC Berkeley thesis mode 
.TS z Y,Y begin table; if z==H table baa multi-page beach!~ 
.UL z D underline z, even in troff 
.UXz n UNIX; trademark message first time; z appended 
.XA z 11 y another index entry; z=page or no for none; y==indent 
J{E y end index entry (or series of .IX entries) 
.XP Y,Y paragraph with first line exdented, others indented 
.XS z 11 y begin index entry; z=page or no for none; 11=indent 
.lC on Y,Y one column format, on a new page 

0 
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Formatting distances can be controlled in -ms by means of built-in number registers. For c·,, 
example, this sets the line length to 6.5 inches: 

.or LL 6.5i 
Here is a table of number registers and their default values: 

Name Register Controls Takes Effect Default 
PS point size paragraph 10 
VS vertical spacing paragraph 12 
LL line length paragraph 6i 
LT title length next page same as LL 
FL footnote length next .FS 5.5i 
PD paragraph distance paragraph lv (if n), .Sv (if t) 
DD display distance displays lv (if n), .5v (if t) 
PI paragraph indent paragraph Sn 
QI quote indent next .QP Sn 
FI footnote indent next .FS 2n 
PO page offset next page O (if n), ..... u (if t) 
HM header margin next page li 
FM footer margin next page li 
FF footnote format next .FS O (1, 2, 3 available) 

When resetting these values, make sure to specify the appropriate units. Setting the line length 
to 7, for example, will result in output with one character per line. Setting FF to 1 suppresses 
footnote superscripting; setting it to 2 also suppresses indentation of the first line; and setting it 
to 3 produces an .IP-like footnote paragraph. 

Here is a list of string registers available in -ms; they may be used anywhere in the text: 

Name String's Function c---, 
\ *Q quote (" in nroJ!, " in troff) 
\ •u unquote (" in nroff, " in lro.t1) 
\ •- dash (- in nroff, - in troJ1) 

· \ *(MO month (month of the year) 
\ *(DY day (cunent date) 
\ •• automatically numbered footnote 
\ •' acute accent (before letter) 
\ •• grave accent (before letter) 
\ •. circumllex (before letter) 
\., cedilla (before letter) 
\ •: umlaut (before letter) 
\ • - tilde (before letter) 

When using the extended accent matk definitions available with .AM, these strings should come 
after, rather than before, the letter to be accented. 

Floating keeps and regular keeps are diverted to the same space, so they cannot be mixed 
together with predictable results. 
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